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Agenda

• How to evaluate a speech/language app

• Review of how to use a free speech analysis tool for acoustic 
measurements that can affect speech intelligibility

• Artificial Intelligence being used in the speech-language 
pathology field
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A little bit about me . . .

EVALUATING 
SPEECH & LANGUAGE  APPS

Advantages to App Use

• Motivate students

• Streamline data collection

• Maybe less expensive than printing materials

• Provides visual, dynamic, and interactive therapy activities

(Edwards & Dukhovny, 2017)
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Disadvantages to App Use

• Unclear path to carryover of skills

• Some apps have distracting features 

• Risk prioritizing the use of technology over student needs

(Edwards & Dukhovny, 2017)

Issues with App Selection

• Common ways SLPs select apps

– Cost

– Marketing offers

– User reviews

– Word-of-mouth

(Edwards & Dukhovny, 2017)

Issues with App Selection

• Lack of information for selection and implementation of apps

• Estimated to be about 1,000 speech-language-pathology-related 
apps

• 23% users abandon apps after using once

(Edwards & Dukhovny, 2017; O’Connell, 2016)
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What to Ask 
When Evaluating an App?

• What are the apps stated uses?

• Which of your students will it work for?

• Are there clearly-stated outcomes?

• What peer-reviewed research exists about it?

• What does ASHA say about the method?
(ASHA, n.d.)

What to Ask 
When Evaluating an App?

• What is the developer’s background?

• What similar apps exist?

• What do others say about the app?

• Is the cost justifiable?

(ASHA, n.d.)

Example: Sounds of Speech

(University of Iowa, n.d.)
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Comparison of UIOWA animation still 
with X-ray Image of /u/ 

(Shriberg & Kent, 1982)

Comparison of UIOWA animation still 
with X-ray Image of /ɑ/

(Shriberg & Kent, 1982)

Comparison of UIOWA animation still 
with X-ray Image of /ɔ/

(Shriberg & Kent, 1982)
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Alternative: Seeing Speech

https://www.seeingspeech.ac.uk/
(Lawson et al., 2018)

Attendance Code

mc3315

FREE SPEECH ANALYSIS 
TOOL
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Praat

• Free program for Mac or PC

• Can be used for speech analysis

• Link:  https://www.fon.hum.uva.nl/praat/

(Boersma & Weenink, 2022)

Praat in Speech Therapy

• Speech motor control develops until eleven or twelve years of 
age 

• Speech motor control can contribute to speech intelligibility

• Speech motor development is measured through speech 
acoustic measures 

(Kent, 1976)

Praat in Speech Therapy

• Voice Onset Time

• Vowel Space

• Fundamental Frequency

• Lexical Stress*
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Voice Onset Time
• Adults have a VOT for the voiced stop consonants (/b, d, g/) of 

(0-3 ms), and a VOT for voiceless stop consonants (/p, t, k/) of  
(35-100 ms)

• These times are referred to as a short voicing lag and long 
voicing lag, respectively

• Children initially produce all stop consonants with a short 
voicing lag

• They reach development of VOT like that of adults by eight 
years of age

(Hitchcock & Koenig, 2013; Kent, 1976; Zlatin & Koenigsknecht, 1976) 

Voiceless Stop “cold” 159.8 ms Voiced Stop “goal” 4.2 ms

Vowel Space
• The measurement of vowel space has been used evaluate 

speech intelligibility

• Studies which research vowel space area and speech 
intelligibility assume that the larger the vowel space area, the 
greater articulatory movements, which results in higher speech 
intelligibility. 

• Lower speech intelligibility related to speech disorders 
involves reduced articulatory working space, and smaller 
vowel space

(Neel, 2008)
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Vowel Space Graph

(Wikipedia, 2021a;Wikipedia, 2021b)

F1 and F2 in Praat for /i/

Fundamental Frequency

• Fundamental frequency can vary with age and gender
– Men 115 Hz 
– Woman 215 Hz 
– Boys have an F0 of 240 Hz (5.6 years) and 220 Hz (10.5 years)
– Girls 243 Hz (5.6 years) and 238 Hz (11.2 years)

• Fundamental Frequency can vary during conversational speech 
– Tends to increase for questions 
– Tends to decrease for statements 

(Behrman, 2007)

25

26

27



4/8/2022

10

Question vs Comment
• “How are you?” • “I am fine.”

Lexical Stress

• English is typically spoken with alternating stressed and unstressed 
syllables.

• Lexical stress is considered a type of prosody. Children who do not 
speak with correct prosody have been found to have poor speech 
intelligibility. 

• First year of life use stress patterns while babbling.
• By two years old produce a stressed syllable in fifty-percent of their 

multisyllabic words.
• At three years old, master the lexical stress for stressed-unstressed 

syllable words. 
• At seven years old, master the lexical stress for unstressed-stressed 

syllable words.
(Ballard et al., 2012)

ARTIFICIAL INTELLIGENCE
IN SPEECH-LANGUAGE 

PATHOLOGY
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AI in Medicine

• In 2016, healthcare AI received more funding than any other 
AI sector

• Evidence-based practice uses past data and statistical analyses

• AI can find associations in data that may not be able to see 
statistically

(Buch et al., 2018)

AI in Medicine

• AI can work similar to clinicians as it with weigh the evidence 
to reach a conclusion

• Most AI focused on binary outcomes e.g., skin lesions

• AI is meant to be supportive, not a replacement

• Clinicians must build relationships with AI and view them as 
tools to help with being efficient or reducing costs

(Buch et al., 2018)

AI/Machine Learning

• Just using our perception is not always accurate 

• Correlation between spectrogram or temporal representation 
and acoustic and phonetic aspects

(Izworski et al., 2004)
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Wong et al. 2021

• Used speech-evoked electroencephalography 
(EEG) data from 118 infants to try to predict 
language difficulties

• Exposed infants to different speech stimuli and 
measured with EEG

• It indicated the function of the auditory neural 
pathway which is foundational to spoken 
language development

Wong et al. 2021

• Evaluated infants’ language 3 and 16 months post 
study

• Early gestures

• Later gestures

• Vocabulary comprehension

• Vocabulary production

Wong et al. 2021

• Results p > 0.01

• The EEG can be helpful with predicting 
spoken language development

• Long-term research needed

• Research need with non-Chinese language
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Questions?

Jenny Havlovick

havlovja@mail.uc.edu

References

• American Speech-Language-Hearing Association. (n.d.). What to ask when evaluating a procedure, product, or program. 
https://www.asha.org/slp/evaluate/

• Ballard, K. J., Djaja, D., Arciuli, J., James, D. G., & van Doorn, J. (2012). Developmental trajectory for production of 
prosody: Lexical stress contrastivity in children ages 3 to 7 and in adults. Journal of Speech, Language, and Hearing 
Research, 55, 1822-1835.

• Behrman, A. (2007). Speech and Voice Science. Plural Publishing, Inc.

• Boersma, Paul & Weenink, David (2022). Praat: doing phonetics by computer [Computer program]. Version 6.2.10, 
http://www.praat.org/

• Buch, V. H., Ahmed, I., & Maruthappu, M. (2018) Artificial Intelligence in Medicine: Current Trends and Future 
Possibilities. British Journal of General Practice, 68 (668), 143-144, https://doi.org/10.3399/bjgp18X695213

• Edwards, J., & Dukhovny, E. (2017) Technology Training in Speech-Language Pathology: A Focus on Tablets and Apps. 
Perspectives of the ASHA Special Interest Groups SIG 10, 2(1), 33-48

• Hitchcock, E. R., & Koenig, L. L. (2013). The effects of data reduction in determining the schedule of voicing acquisition in
young children. Journal of Speech, Language, and Hearing Research, 56, 441-457.

References
• Izworski, A., Tadeusiewi, R., & Wszolek, W. (2004). Artificial intelligence methods in diagnostics of the pathological speech 

signals. Lecture Notes in Computer Science, 32(15), 740–748.

• Kent, R. D. (1976). Anatomical and neuromuscular maturation of the speech mechanism: Evidence from acoustic studies. 
Journal of Speech and Hearing Research, 19, 421-447.

• Lawson, E., Stuart-Smith, J., Scobbie, J. M., & Nakai, S (2018). Seeing Speech: an articulatory web resource for the study of 
Phonetics. University of Glasgow. https://seeingspeech.ac.uk

• Neel, A. T. (2008). Vowel space characteristics and vowel identification accuracy. Journal of Speech, Language, and Hearing 
Research, 51, 574-585.

• O’Connell, C. (2016). 23% of users abandon an app after one use. http://info.localytics.com/ blog/23-of-users-abandon-an-
app-after-one-use

• Shriberg, L. D., Kent, R. D. (1982). Clinical Phonetics. John Wiley and Sons.

• University of Iowa. (2022). Sounds of Speech. https://soundsofspeech.uiowa.edu

• Wikipedia. (2021a). Formant. https://en.wikipedia.org/wiki/formant

• Wikipedia. (2021b). Vowel diagram. https://en.wikipedia.org/wiki/Vowel_diagram

• Wong, P. C. M, Lai, C. M., Chan, P. H. Y., Leung, T. F., Lam, H. S., Feng, Gangyi, Maggu, A. K., Novitskiv, Nikolay. (2021). 
Neural speech encoding in infancy predicts future language and communication difficulties. American Journal of Speech 
Language Pathology. 30 (5), 2241-2250.

• Zlatin, M. A., & Koenigsknecht, R. A. (1976). Development of the voicing contrast: A comparison of voice onset time in stop 
perception and production. Journal of Speech and Hearing Research, 19, 93-111.

37

38

39


