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* Prior work shows that child speech is
transcribed worse than adult speech by
Automatic Speech Recognition (ASR)
systems.

* Humans generally transcribe better than
ASR systems.

 Children’s voices, sentence structure and
pronunciation very different from adults.

* Older children’s speech transcribed better
than younger children’s speech.

This study compares Dutch human listeners and

a Dutch ASR system on Dutch child speech. It

also examines whether familiarity with child

speech improves human transcription, and how
child speaker age affects performance.

Example Child Speech Transcription

€ 9 Utterance: “l wanta go there.”
X ASR output: “I want to go deer.”
/' Human listener output: “l want to go there.”
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ASR often wrongly transcribes child speech,
while humans recover meaning even with
unclear articulation.

1. How well do Dutch human listeners
transcribe Dutch child speech in comparison to
Dutch ASR systems?

2. To what extent does familiarity with child
speech influence human transcription
performance?

Sub question

How does the age of the child speakers affect
the performance of Dutch ASR systems and
human listeners?

Speech Material Selection
First, a balanced set of 40 stimuli of child speech was obtained from
the Jasmin database. The set was distributed like this:

20 samples 20 samples _
e Woren
4 samples 4 samples—4 samples——4 samples— -4 samples
Age 7 Age 8 Age 9 Age 10 Age 11
1 sample 1 sample 1 sample 1 sample
Word count: Word count: Word count: Word count:
5-6 7-8 9-11 12-16

Selecting Speech Samples

Step 1 - Data Preperation

+ Join speaker data with
transcript data

+ Keep transcripts with >3
words

+ Filter speakers aged 7-11

+ Add random number column
for random selection

Step 2 - Stratified Random Sampling

For each gender:
P - Age hins: 7, 8, 9, 10, 11
L - Word bins: 5-6, 7-8, 9-11, 12-16
words
- Sample 1stimulus per age x
Step 3 - Redistribution Rules word-count bin

« If a binis empty — use
closest available word-count w|w ﬁ
bin

- If age group lacks items -
get from next higher age

- Max 2 stimuli per speaker

Step 4 - Manual Quality Check

Ensure audibility & not contain

non-Dutch words

Replace failed items with next item
in bin

Step 5 - Normalizing volume

MNormalize audio samples to
one perceived loudness
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Human Listener Experiment

20 participants, divided into:

* Familiar with child speech (parents/caretakers)
 Unfamiliar listeners

Balanced for gender and diverse age distribution.

Conducted in a quiet room with identical listening equipment.
40 audio clips in random order per participant.

1 listen max per clip to avoid learning effects.

Break after every 10 items.

ASR Experiment
Same 40 audio stimuli processed through 2 Dutch ASR systems.

Post-Processing
Casing/punctuation normalized, obvious typos corrected.

Evaluation Metric: Word Error Rate (WER)
Measures how closely the transcription matches the ground truth.

Ground truth 1
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Deletions (D) Substitutions (S) Total words (T)
number 1 1 1 4

S22 % 100% = 5 % 100% = 75%

Word error rate =

Humans did way
more deletions than
ASR models.

ASR models use best-
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Explained by 2/5 of the
worst sentences.

Word count

N (amount of sentences in this word count
bin)

N e=@u=ASR e=@==Humans (all)

The Dutch ASR systems perform comparably to Dutch human listeners on
Dutch child speech.

Familiarity with child speech has no influence on performance.

The age of the child speaker has no effect on the WER.

Differences in performance likely driven by speaker characteristics and
stimulus-specific factors.

© Bigger stimulus set (>40).
& Each speaker only 1 stimuli. & Minimize speaker effects.
(© Speech from children under the age of 7.

& Measure familiarity using more levels (hours per week, age of
children).
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