² Approximately 30% of children with a history of speech sound disorder still
show delays at 9 years, while 9% continue with errors at 12-18 years [1].
² American English /ɹ/ is among the most common residual speech sound
errors, the latest acquired sounds, and the hardest to treat [2,3].
² Acoustic biofeedback makes resonant frequencies of the vocal tract visible.
² For /ɹ/, focus is to lower the

3rd

peak (F3) to match a correct target.

² Biofeedback using the Computerized Speech Lab (KayPentax) is reported
to be efficacious [4,5]. Nevertheless, it is not widely used.

① Requires
expensive
equipment
② Clinician training
needed for target
selection and use
③ Does not permit
home practice

² “Hannah” (12 yearold with residual /ɹ/
errors.

² How do we choose a custom target for each child?

² Had completed ten
weeks of acoustic
biofeedback [5].
² Was successful
producing syllabic
/ɹ/ while viewing
biofeedback, but
did not generalize
outside therapy.
² Received 20 weeks of biofeedback treatment using staRt in the
lab setting (1x/week) [6].

² Individual’s F3 in correct /ɹ/
generally falls below 80% of the
average of an individual’s corner
vowels (/æ/, /ɑ/, /u/, and /i/), [8,9],
but an ideal /ɹ/ may fall even lower.

² F3 of /ɹ/ varies based on child’s age, sex, and height.
² Selecting the best target requires trial/error and expertise.

² Treatment included 60 trials eliciting /ɹ/ within syllable or word
context in blocks of five.
² Standard word probes eliciting /ɹ/ in a variety of contexts at
the beginning of each baseline (BL), treatment (TX), and
maintenance (MN) session.
² “Challenge point” algorithm adjusted task difficulty in response
to performance, (i.e., with high accuracy, support is faded) [7].

² “Hannah” did not demonstrate gains in word probes without
biofeedback from baseline to maintenance sessions (Fig. 1).
² Acoustic measure (F3-F2 distance) as accuracy metric [4].
² However, she did show gains in syllables/words within
treatment, marked by reduced F3-F2 distance (Fig. 2).
² Our lab is currently developing “Speech Therapist’s app for /ɹ/ treatment,”
a biofeedback app for clinicians to use on an iPad with their clients.
² Widely available, low cost, requires no specialized hardware.
² Tutorial introduces clinician and client to biofeedback treatment.
² Modules for free play, syllable practice, and word practice.

Biofeedback using staRt may be as
effective as established desktop system.

² Progress plateaued as biofeedback was faded and clinician
support reduced in higher levels of challenge point framework.
² Needed more time practicing with biofeedback to generalize
gains to contexts without the visual support.

②

² For ages 5-19+, these values
were 70% for females and 67%
for males (Fig 3).

③

² For NY sample, values were a bit
lower, 65% for females and 61%
for males.
Figure 3. Percentages for
which predicted F3 of /ɹ/
corresponded most
accurately with actual F3 of
/ɹ/ in normative sample.

Automated scoring feature enables
clinician to assign home practice.

² Large-scale piloting with
clinician/client dyads across the US
using the staRt app.
² Incorporate user feedback.

² A future goal is to incorporate an automated scoring routine for
home practice.
² Scoring should correspond with ratings by speech pathologists.
² It is not yet established which acoustic metric correlates most
strongly with clinician ratings.
² Data set included four biofeedback
treatment studies [4-5,12-13].
² Fit a statistical model for each
potential acoustic measure
including child-level (age and sex)
and word-level factors [14].

²This measure is a
starting point for
automated scoring.
Figure 2. F3-F2 distance in elicited within syllables/words
within treatment sessions.

Pre-selected acoustic targets reduce
learning curve when beginning to
administer this form of treatment,
making it user-friendly.

A normalized F3-F2 distance correlates
strongly with clinician ratings of /ɹ/
accuracy.

²Best model included
normalized F3-F2 in
interaction with age
and sex.

Figure 1. F3-F2 distance over the course of treatment. Dashed
line indicates mean F3-F2 distance at baseline.

The staRt app is low cost, and app
requires no external hardware, which
addresses cost barrier for clinicians.

Customized targets can be automatically
computed from a child’s sustained vowels.

² We fit this formula to normative data
[10] to determine how much lower
percentage should be to reach the
F3 of correct /ɹ/ [11].

² These values are a good starting
point for calculating individualized
treatment targets.

①

² Implement features
² Target formula refinement to
account for individual variation,
including dialect.
² Test automated scoring procedure
for reliability before implementation.
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