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This NRI project will develop, deploy and evaluate
personalized companion robots to assist
kindergarten-age children in learning language and
vocabulary skills. The aim is to accelerate the impact of
social robots for early childhood education in schools
and at home. The project will generate new insights for
how to develop expressive, socially responsive robots tha
provide more effective, engaging, and empathetic
educational experiences for young children.
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transferrable across tasks, improving model data efficiency and domain
flexibility [1] e Contextually grounded automatic question generation
« Gaussian Process-based model set in a joint word-space domain gives two o Challenge: lack of data for learning text generation
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* Instance Weighting protocol transfers prior data based on task -similarity predict question) and a pre-trained model (BART)
W rt observed data points [1] o Mix with small set of QA pairs for children’s stories

o Multi-dimensional automatic & crowdsourced human evaluations

e Experiment Results:
N o Manual ratings show near-human performance for child-appropriateness &

context relevance, but a few grammatical errors
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Transfer Model trades off small reduction in avg
performance for dual-task applications with same e Current state-of-the-art ASR e Creation of a novel Iongitudinal

Number of training samples (per task)

Transfer Model strong/y outperforms single-task
model with same amount of target-task data

| _ o amount of cumulative data systems perform poorly for children’s speech database.
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- Student’s knowledge is estimated using Bayesian inference and further lack of child speech databases to e Development of novel transter
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e Effective ASR systems would lead tasks.

g A to personalized educational tools.

e Engaging Teachers and Parents: Outreach, Guidelines, and Best Practices -
1) Focus group sessions with all stakeholders to discuss experiences with Solutions (Approaches, Innovations, Contributions)
implementation of the social robots in school/home settings. 2) Review of
third-party video of assessment sessions during which student level of
engagement and language/literacy performance in different settings and with

different partners can be evaluated. From these efforts we anticipate isolating best
practices & establishing guidelines that we’ll freely distribute.

e Database Creation
Creation of longitudinal children’s speech database that documents how each
child’s voice develops annually

e Novel techniques for low-resource ASR tasks
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identify child speakers and personalize the robot’s interactions with each child
leading to personalized learning, diagnostics, and assessment.
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