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PROBLEM STATEMENT DESIGN COMPONENTS RESULTS
e Hardware: FocusRite 2i2 Sound Card, SM58 Microphone, Sony Headphones, Rose pIO’[S with mean and standard deviation scores:
*Rhythmic speech in children has received little attention. Connecting Cables & Converters '
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*Musical rhythm discrimination skills strongly correlated with an expressive and analyze synchrony 120 S 120 L 120 e

grammar task in typically developing (TD) six-year olds (Gordon et al., 2014).

* The Music Cognition Lab at Vanderhbilt is interested in further exploring effect
of musical training in improving rhythmic abllities in six-year olds with language
disorders such as SLI.

 Currently, the data analysis process used to determine an individual’s
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rhythmic abilities is inefficient and impractical in a clinical setting. b v > v b v
*There is a clinical need for a diagnostic device with an intuitive interface that 210 210 210
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Beat 1: 0.015345
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Global Synchrony Standard Deviation,
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CLINICAL BACKGROUND
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Specific Language Impairment (SLI)

Delayed mastery of language skills in children who have no hearing loss or other ot st L L1 L, | 1 } 4 i il |
developmental delays. : v 1 . r . r r
A common childhood disorder that affects 7-8% of kindergarteners. Z:: | FUTURE DIRECTIONS
*Characterized by decreases in ability to form proper grammar and decreased 04 |- -
vocabulary. — e Baseline normal speech rhythm in children.
*Impaired perception and production of rhythmic language. Ny I e Baseline the speech rhythm in children with Specific Language
Children with SLI often have a general lack of confidence when speaking. . | Impairment (SLI).
Nuclear Synchrony oy i e Musically train children with SLI and track their progress with
é)lorl;silst;ncyhof child’s speech within a phrase. *’j i | | . . | . i speech rhythm metrics.
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e Package and sell program for use in clinical diagnostics.
e EXxplore further uses as a therapeutic method for SLI.

*Synchronization of child’s speech to isochronous metronome.

645 Envelope of Filtered Data
1

Nuclear Synchronization Index Global Synchronization Index i ’ 3
Mean vector length of phase Mean Asynchrony o H |
- a ’ I Asynchrony= |s—m)| m| | l | Go8 - P l l 7
o s=time of (1% or 3¥) speech beat 0.06 - r | | “
= l—aITI m:time of closest occ‘:ming metronome beat 5 | I l I I I \ ﬂ f N r ﬂ ﬂ f h { f P
0.04 i CONCLUSIONS
NEEDS ASSESSMENT | JUTLUT U UV UL UL U |
4 3 s 18 2 1 i We have successfully designed and created a program to reduce
1. Simultaneously detects the rhythm of the English language and - . R - - gatgh?%u:ﬁtfgtﬁ C\f:tﬁ ij;lﬁs\;\?i ttr:r(T)]uet '2 Selzzi‘iecclr:a gyzl;n%tﬁkzifgrefﬁ[med
the rhythm of musical metronomes. 01} - Y P Jtiag P o
5 o i data i o [ Nuclear and global synchrony scores are able to quantify a person’s
-otreamiines data in one sortware program. S 1 [ s - , i W ‘ rhythmic abilities. This enables for better diagnostics of SLI.
3. Reduces time needed to analyze data. 008 |- i TUN 7 f{r\ L . ¥ ] i % ]
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5. Provides feedback to user and lab staff. ol i " ! ACKNOWLEDGEMENTS
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