Is It Fun and Fair?
Evaluating Multimodal Storytelling Robot in

Dementia-Care

To assess whether a storytelling robot:
* produces outputs without data bias
* represents participants equally

* provides an enjoyable experience
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ll. Nature of Data Bias
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 Semantic Bias: the output misrepresents the

mood or theme of the input.

* Factual Consistency Bias: specific detalls

are incorrect or missing.

V. Proposed Evaluation Pipeline

Story Analysis

* Semantic consistency via BERTScore
* Factual consistency via AlignScore

Figure 2: Example Strategy
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Figure 4: Story Analysis.
BERTScore and AlignScore across both experiments
(Aggregated Transcript vs. Full Story strategy).

Score

B Experiment 1 0.705
0.71 B Experiment 2
0.605

0.6

0.51 0.464
Y
O 0.4
O
0p)

0.3

0.2

0.136
0.1-
0.0-
BERTScore AlignScore

]
TUDelft

0.8

0.7 1

0.6 1

0.5 1

0.3

0.2 1

0.1 -

0.0-

Enjoyment Analysis
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VI. Results

Figure 5: Story Analysis.
Per-speaker BERTScore and AlignScore in both experiments
(Per-Speaker Utterance vs. Full Story strategy).
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Figure 1: Storytelling Robot

l1l. Storytelling Session

* Outputs: synthesized story, generated image

and song, ground-truth conversation

transcript.

Image Analysis

Figure 3: Two Image Verification Stages

Text-Image Matching

BERTScore ( reference, candidate ) g
AlignScore ( reference, candidate ) | s aE

@ N | » Key Moment 1 ——
Conversation ||
Transcript \ » Key Moment 2 —
\ /)
= » Key Moment 3
) J
................................ [Score1'

e } VQAScore (i_tethJQimagﬂes‘%)) scoreZ,

\ 4

score3]

1.00

0.50-

Arousal (Calm « — Excited)

0.25-

Figure 6: Mood Map - Energy vs. Positivity
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V. EXperiments

* Experiment 1.
Coherent
Generation. (Mark,
Jen, robot)

* EXperiment 2.
Biased
Generation. Same
session setup, but
outputs altered.

VIl. Conclusion

* Pipeline provides
clear, scalable
method for
evaluating
storytelling robots.

* Approach lays the
groundwork for
future research on
fair and meaningful
content generation
INn dementia care.



