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1. Background

2. 3 Educational Foundations
3. Past AT

4. Present AT

5. Future AT

.

Professor/Lecturer

Rhee, Kun Min (Z #li IR)

Dept. of Rehabilitation Technology
College of Rehabilitation Science
Daegu University

(KBRBE BEREAR BEIER)

Contact: 010-9527-5210
E-mail: kunminrhee@hanmail.net

{Educational Background)

-University of Wisconsin-Madison(B.S.)
-California State University-Fullerton(M.S.)
-Johns Hopkins University(Ed.D.)

{Work Experience>

-Former president of Rehab. Engr. and AT Society of Korea(RESKO)
-Former president of Korea Assoc. of AT Professionals(KAATP)
-Head of Daegu AT Center 6

-Chairman of Love & Light Educational Foundation



4. Present of AT

5. Future of AT
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3 Educational Foundations Founded by
Same Founder Based on the Christian Spirit

Educated Two Sons to Become a Church Minister

e In early 1900, Mrs. Deuk Hee
Kim, the mother of founder,
promised to God to educate her
two sons to become a church
minister if God cures her

hlindnace

School for Blind & Deaf) decision
to work for the people with
disabilities.




A Wrapping Cloth

« A wrapping cloth

(University’ s No. 1 treasure on
display in a showcase in the
University museum)

« Mrs. Kim used this cloth to
carry her merchandise while
pedding across the country to
educate her two sons to become
a minister of God.

*« In 1919, reverend Rhee was put
in prison for three years for
fighting for Korean independence.

*There he himself became hard of
hearing from the brutal torture.
He also learned how to
communicate using sign
language with his deaf cell-mate.

«These experience inspired him
to set up nations first
educational institutions for the
people with disabilities after
Korean independence.

AANEELL) O|A] 2 A}
1884~~1981



Daegu Aerakwon

« In 1929, Rev. Rhee resigns from
Seo-Mun church and he spends 8
years as a minister at Daegu
Aerakwon(a residential institution
to hold people with leprosy).




Daegu School for the Blind & Deaf(New School Built in 1954)
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President Rhee’ s vision to build 100 schools
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“Realization of the welfare All People, All
People, All People”

*Daegu Cyber University
*6 Special Schools
*1 Kindergartens




4. Present of AT

5. Future of AT

Past of AT in U.S.A
Y

30 YEARS

Q1: Are there lessons to be learned?

Q2: Why was this period in our early
history so productive?

15




Past of AT in U.S.A

2 R T |

Veteran Workd War 11 iy !|I\a wail in ling bo buy movie tickels o e Arcadia Theater in Temple, Teaas, They wene being trested af the
( hick wis built i 1942 s established as i surgical and rehabilitation hospital, treating primacily vitersn

comi: The Olin E. Teague Veserans Conter. L m:.iupt 15t the movie are (rom lefiy: SGT (Sergeant) Joe Bane
i nst Chss) Marvin Saw of Van Buren, Arkansas; PRC William Warwick of Kooxville, Temnessie:

PEC Ernest Pony |I:ubu-m Jowac s PEC Uil W, Fry of Wichira, Kansas, Sairee: Collection of Weldon Conmon and Patricia Benoi.

Past of AT in U.S.A

®* This early impetus was again
stimulated by the polio epidemic,
thalidomide tragedy and the Vietnam
War which maintained and then
expanded research and development
programs, especially in the U.S.

16




Past of AT in U.S.A

A 1940s photograph of a child in
an iron lung, used to treat polio
patients that could not breathe
on their own due toparalysis.

Iron Lung Ward at Rancho Los
Amigos Medical Center

during the polio epidemic
- Downey California, 1952

Past of AT in U.S.A

*» Due to polio epidemic in the early
1950, engineers and orthotists were
integrated into clinical tem.

-Rancho Los Amigos Hospital in
Downey, CA.
-Baylor University in Houston, TX.

-In 1957, prosthetic research
program was first initiated at
Northwestern University and
Rehabilitation Institute of
Chicago(RIC)

Northwestern University,
birthplace of American
p1r7osthetics programs(1954)




Past of AT in U.S.A

e Early in the 1960’ s,
\ thalidomide(a sedative taken by
preghant women for nausea) was
casusing severe congenital limb
deficencies in children

« US serviceman returning home
from Vietnam War with
amputations and spinal cord
injuries, VA began to focus
increased attention on wheellchair,
orthoses, and environmental
control systems

W RESNA




Past of AT in U.S.A

-

The first two REC(rehabilitation engineering center)
were funded in 1971 at Rancho Los Amigos

Hospital in Downey, CA. and Moss Rehabilitation
Hospital in Philadelphia

Pioneersof Mossfehab
IEEN NS

Framdimg femefact i Kamesate

Section 501 of the Rehabilitation

Act of 1973,

requires a Federal Government Agency to
provide reasonable accommodation for
individuals with disabilities,

unless it would cause undue hardship.

- Rehbilitation
Engineering
Center(REC) program

was written into law by

the Rehabilitation ACT

19




Past of AT in U.S.A

* Margaret Pfrommer, who had
) polio as a young woman,
worked in the Northwestern
University Rehabilitation
Engineering Research Center
(RERC) for 25 years, from
1973 until her death in 1998.
In 1973 she was one of the
first person to use a
computer dedicated to her
work station.

Past of AT in U.S.A

The Technology-Related Assistance
for Individuals with Disabilities Act of
1988 is landmark legislation that
recognized the need for persons with
disabilities to access and use
assistive technology devices and
services.

This law provides funding to develop
statewide, consumer-responsive
information and training programs
designed to meet the assistive
technology (AT) needs of individuals
with disabilities of all ages.

« DEMO Center and Dissemination of

Information)
20




Past of AT in U.S.A

e Americans with Disabilities Act

‘The ADA requires reasonable
accommodations as they relate to
three aspects of employment:

1) ensuring equal opportunity in the
application process;

2) enabling a qualified individual
with a disability to perform the
essential functions of a job; and

3) making it possible for an
employee with a disability to enjoy
equal ...

“The provision of
pension for the
disabled and long-term
care insurance for the
disabled is only half
self-reliance. Finding

. work that even severely
PeI‘ISIOI‘I disabled people can do,
subsidizing their wages
and providing them

Investment in
Assistive
Device

One of the reasons the US is making with assistive devices
bold investments in assistive is the true completion

devices is that it compares the cost of self-reliance”

of supporting assistive devices (Professor Jongin Kim,
needed to employ a person with a Nazarene University).

disability versus the taxes the
person with a disability would havg
to pay over their lifetime.




Past of AT in U.S.A

» Assistive Technology Act

provide federal funding from
the U.S. Department of
Education to each state and
territory to support "State

»  efforts to improve the
provision of assistive
technology to individuals with
disabilities of all ages
through comprehensive
statewide programs of
technology-related
assistance.

Past of AT in U.S.A

e (SN —
1L et
nsspos: socat aucion [N AT&A e
# RESNA

e v o e ' Covers all area
L.A-> San Diego-> Anaheim:
Sensory Aids, AAC

Location changes every ye
Seating Positioning

——
=

Year 1979 Year 1982 Year 1985 Year 1998
22




Past of AT in U.S.A(RERC)

U.S. Department of Health & Human Services (HHS)

Administration for Community Living (ACL)
National Institute on Disability, Independent Living, and Rehabilitation Research (NIDILRR)

Administrator, ACL
Administration Center for  Administration
on Aging Integrated on Disabilities  National Institute
Programs on Disability,

Independent Living,
and Rehabilitation
Research
(NIDILRR)

RER

Past of AT in U.S.A(RERC)

From 1986 to present, 101 RERC project-related research projects
managed by NIDILRR were searched/analyzed.

Research Projects: Search the NIDILRR Program Database

The NIDILRR Program Database includes more than 2 800 current and completed projects funded by the
National Institute on Disability, Independent Living, and Rehabilitation Research (NIDILRR) from 1986 to
present. Each listing includes contact names and information, a project abstract, and links to related
resources. For a truncated or wildcard search use an asterisk (1L.e. Employ”™ or H1337)

-------------------------------------------------------------

with this exact phrase | |

with at least one of these words |

without these words | |

Funding Status: | All projects both current and complsted v |

Sort Order: @ Siart Date (newsest to oldest)
) Start Date (oldest to newest)
' Project Number (Asc)
) Project Number (Desc)
' Project Title
O State

23




year
9091929394 959697 989900010203 040506070809 101112131415 161718192021 222324

Prosthetics and Orthotics Rancho Los Amigo, Northwestern U., RIC

Universal Design and the Built Environment NC State, SUNY-Buffalo
I
= 5 N |

Wheeled Mobility f Wheelchair Transportation Safety Univ. of Pittsburgh
Wheeled Mobility HE . S

Wheelchair Transportation Safety __

Improving Health and Function Through Use of Performance Standards in Wheelchair Selection

Technology Transfer SUNY-Buffalo

Physical Access and Transportation Carnegie Mellon

Physical Access and Transportation —

MNational Centerfor Accessible Public Transportation I
eSS EE———

Mobility and Manipulation RIC

AAC and Cognitive

year

909192939495969798990001020304 050607080910 111213141516 171819202122 2324

Augmentative and Alternative Communication Dyke U.

Advancing Cognitive Technelogies U. of Colorado
I N

Low Vision, Blindness and Multisensory Loss Smith-Kettlewell Eye Research Institute
I S I N S

Technology for Successful Aging with a Disability SUNY-Buffalo, Georgia Tech.
I

I
I S
|
Universal Interface and Information Technclogy U. of Wisconsin
Universal Interface and Information Technology Access
I S N
] — ]
Adaptive Computers and Information System
I
From Cloudto Smartphone-Accessible and Empowering ICT E——
Inclusive Information and Communication Technology ]
LiveWell-Community Living, Health, and Function 1 |
Universal Telecommunications Access
I
Hearing Enhancement and Assistive Devices Gallaudet U.
]
N
—3 1 |
Improving the Accessibility, Usability, and Performance of Technology for Individuals who are Deaf or Hard of Hearing
I
Technologyfor People who are Deaf or Hard of Hearing 24 I



year

9091929394959697989900010203040506070809101112131415161718192021 222324

Rehabilitation Telerehabilitation U. of Pittsburgh

therapyand A —_—

EXEICISE  Rehabilitation Robotics RIC

Recreational Technologies and Exercise U. lllinois at Chicago

Vocational, Workplace Accommodation Georgia Tech.

EmP|°Ym9ﬂL Waorkplace Accommaodation 7 ]
Workplace | o -
Rehabilitation Technalogy Semvices in Vocational Rehabilitation

N

Ergonomic Solutions for Employment U. Of Michigan

Trace R & D Center

(UW Madison U. of Maryland)

Apple lle word
processor

Trace Transparent

3 | Access
‘Auto-com’ , the <
first portable AAC Modular (T-TAM)
device made using l

—

parts from military

Year Year 1984 25 Year 1990 Year 2000
1971




Past of AT in Korea(private licenses)

Fteh_ablllt_atlon

e T + KAATP

Rehabilitation Technology

Y Engineering o Society of
and Assistive X Korea Korea Association
Technology — t = of Assistive
=13 E—I—
\ .3 eh= %ﬂ%\s [fEt X2 8}7|&8t8 Technology
,,/ Korea Academy of Professionals
Assistive Technology
Skills
Wheelchair Therapist, Two li
: Each organizations issued wo liceses
Computer Trainer AT licese separately [BEucC e Lete merged

into one AT license

Year 2002 Year 2007 Year 2010 Year 201

Past of AT in Korea(National License)

1A FU0| HASD BESHE YR 7
5 J FZRAZIZT A A Q27O AL
|_ KOREA HEALTH PERSONNEL LICENSING EXAMINATION INSTITUTE Karva Disabind Paople’s Dovelopment Institute
Korea Disabled
Korea Health Personnel y
Licensing Examination People|: 3;‘:.:L°pm°"t
Institute

National Assistive
Technology
Professionals

Year 2019 2 Year 2021




1. Background

2. 3 Educational Foundations

3. Past of AT

Number of AT centers in Korea

ORI o AN AT
T JO3EINME o 3RNITE
o GHEINE o B RITIIME
e QUBRMNME o G2 B 3TN » 24 AT centers

¢ BREIMAEE o WA RETIWE

i, @A F| N w = FR A6 * Daegu University
[ LI 1 rcjf;; X ESNTE runs 2 centers
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Assistive Technology Public Benefit in Korea

Budget(Won)

53,021,000,000
(S460 4milion)

23,423,000,000

20,644,000,000

(5176.2milion)
13,827,000,000

(S20milion)
{511 .8milion)
5,424 000,000
(S4.63milion)

15,185,000,000
(5126.9milion)
J : [

personal training in skill Orthosesand personalcare personal Furnishingand communication
medical prostheses  and protection mobility adaptations to and
treatment homes and infrormation

Africa

Well developed
Developing
. Under developed

Korea
Mo nEg sE3

g 2pE =203

Asia
4 HonEg==H3 4

5 Yiging=EEag 3

B =287 6 == T g7
g a

1 1
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AT RnD at National Rehabilitation Center
Clinical Rehab, Care, and AT

Community, social
and civic life

Major life areas

Interpersonal

interactions and
relationships - -
Domestic life c ASSIS‘IVO TOGIIIIO'Ogy
are -
sefcare (Facility & for Independent Living
acill .
N v (Community)
Mobility Community)
Communication
General tasks
and demands
Learning and
applying knowledge
Activities and ICF
D SO
(One-level) 9999 04 05 06 09 12 15 18 22 24 27 28 30
A
togi Measuring, supporting, Personal Communication Controlling,
[ Ass'eftl': :rprc:::_llt_xcts for persons] training or replacing mobility and W’;f:“" and information  moving and :f;"ﬁ?‘;::‘e
with disability (One-level) body functions transportation management handling

ICF: International Classification of Functioning, Disabitdy and Health https://apps.who.int/classifications/icfbrowser/
1S09999(International Standard): Assistive products for persons with disability - Classification and terminology




Assistive Technology Open Platform

to co-create AT with customers and developers, and
both can share technology and knowledge related to AT.

o = ~ Assistive Technology
OPEN PLATFORM
To solve problems and promote

independence in daily life for the elderly '
and people with disability through AT R&0D '\‘

| |

Assistive Technology Assistive Technology o= Agsistive Technology

@ OPEN PEOPLE ¢ OPENLAB " OPEN PAGE

AT Open People is the concept of AT Open Lab Is a makerspace that AT Open Page is a website that
recruiting open-minded individuals determines the value of AT by recreates value through the
with disabilities, the elderly, carrying out projects in conjunction diffusion of AT R&D results.
developers, and policy-makers to with individuals who have disabilities
participate in AT R&D processes. and the elderly.

Assistive Technology Open Platform

Open Innovative Platform for AT

( htt p :,/www .nrc. g 0. k r/at_rd) Assistive device development

OD N dizuz dbicioldEt  EE3P ANTEE  AMRAN S

Q 18874
= ,_’:l"‘.

M| Assistive device data
o Sharing list

YesENRE

H { EEHIH|
ST Qe HRIZHE gothis b
| 2 2ED| ot 7 S
Nz B | % .. A
s=pnt © sopE O SRS g ‘e oy L
| ES0MS? - & f
i 4= b - ]
Recruiting Sharing Team building _ S MEHEH2 BT (HOS e ATRIETIAE YA UAGH e
User's Assistive device {User, Maker) T 82
demand data 30




15 Appropriate Open Projects

Development result of the Assistive technology product

~ Nail clipper Assistive Assistive
using hand device for device for
and foot piano pedal
R —

~ Bath chair Assistive
backrest device for
‘and seat belt gardening

Community, social
and civic life

Major life areas -

Interpersonal
interactions and
relationships

Domestic life

Self-care

Mobility i

Communication

General tasks
and demands

Learning and
applying knowledge

Activities and ]»
participation

(One-level) 9399 04 05 06 09
-
Assistive produc[s for persons Measuring, supporting, Personal Communication Controlling,
with disability (One-level) training or replacing mobility and D°’|'i‘;s“° and information ~ moving and a“ﬂ‘;"'f:;;':g
L body functions transportation management handling
31

ICF: International Classification of Functioning, Disability and Health https://apps.who.int/classifications/icfbrowser/
I1IS09999(International Standard): Assistive products for persons with disability - Classification and terminology
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Future of AT( C)

NIDILRR RERC program is indeed highly multidisciplinary, and
this approach helped diversify the scope and alter the perspective
of rehabilitation engineering research in four key ways.

Theme 1: Diversification of disabilities addressed

Theme 2: From specialized to mainstreamed technologies
-->use of “open” rather than “targeted” RERC calls, because
they believe they allow for greater creativity and new ideas.

Theme 3: Expanding use of information technologies
-->additive manufacturing (e.g., 3D printing), biomaterials, artificial
intelligence and robotics (e.g. deep learning and self-driving

Theme 4: Multidisciplinarity as a contributor to rehabilitation
engineering

-->while a good RERC will advance science and use science,
the primary goal is not science but the creation of solutions
using science, technology, and engineering.

Future of AT( C)

“The future success of rehabilitation
engineering will likely depend on the
continued expansion of multidisciplinary
collaboration, inclusion of new expertise
and new users, increasing participation of
individuals with disabilities, and
identification of innovative themes that
promote new ways of looking at key
problems and opportunities.”

33




Future of AT(GAATO)

The key question for the future of assistive technology is how we
can best harness the potential of technology to reach as many
persons with disabilities as possible and satisfy their most
urgent needs.

If we let the market do its work, we will see a world in which the
divide between the haves and the have-nots is exacerbated,
between people who can afford the most fantastic assistive
technology and those who have no option but to live without even
the most basic aids and so must carry on struggling as they do
today.

However, if we are able to steer the development of the assistive
technology field and encourage responsible research and
innovation, it is well within our grasp to bring about a world in
which everyone has access to the assistive technology they need
to participate in society and lead meaningful lives.

(Reference: Luc de Witte, University of Sheffield and Global Alliance of Assistive Technology Organizations (GAATOQ))

Future of AT(GATE: Global Cooperation on

Assistive Health Technology)

Goal: To Improve Access

{lZaghy World Health
131 Tuesday, Juse 26, 2014 S Organlzatlon

In order to improve access, Greater Access, Affordable Cost,
Higher Quality and Better Evidence are needed.

34
(Reference: World Health Organization, 2014)



Future of AT(GATE)

Estimated Need

2 Bills
m Can access uinh

m Cannot acces

1Billion

10% 5%

2014 2050

71 Tuesday, June 24, 2014 ;;-_'.""' Organization

In 2014, only 10% of the world's elderly and disabled population had access
to assistive devices. If this continues, only 5% will have access by 2050,
and the number of people without access will double by 2050 compared to

2014.(Main barriers to access: Supply and price.
(Reference: World Health Organization, 2014)

Future of AT(GATE)

GATE

@ VISIONS OF GATE :

© Healthy

© Affordable Assistive Products
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Transforming
Communication:
Unlocking Potential
through Al-Powered
Language sample
Analysis and AAC
intervention

o

Szu-Han Kay Chen, Ph.D., CCC-SLP
Communication Sciences and Disorders
University of New Hampshire

Presented at 2023 International Conference
on Special Education, Chiayi, Taiwan

Agenda

* Communication vs language

Brief overview of Augmentative and Alternative Communication (AAC)

Linguistic competence in AAC

Overview of language sample analysis (LSA)

Al application in LSA
Current Al studies in LSA
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Communication vs. Language

The Purposes of Communication

Exchange messages

Share feelings and thoughts

Build relationships

Communication can be intentional vs unintentional
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Language blocks

|
I | I | I

4/17/2023 ©Chen 2023

Educators’ language and literacy knowledge

* Associated with
* Both their classroom language and literacy practices and children’s emergent
literacy gains
* Expressive vocabulary and print knowledge gain in children

* Phonological awareness

* However
* In general teachers’ knowledge of teachers is low
* Special education teachers is no better than general teachers

(Spencer et al 2008, Moats, 2009;
Cash et al, 2015, Piasta et al, 2020)

4/17/2023 ©Chen 2023
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Augmentative and alternative communication
(AAC)

* Dedicated to addressing the communication needs of individual with
(significant) disabilities of natural speech-language generation and/or
comprehension.

* Research, and clinical and educational practice
* Part of assistive technology
* Supplements or compensate

* Permanently or temporary

4/17/2023 ochlASHA, nd; Beukelman & Mirenda, 2013; Elsahar et al., 2019)

| Myths
AAC M yt h S an d 1 AACis a “last resort”

2 AAC hinders or stops further

Re a | Itl es speech/language development

3  People must have a certain set of skills

4  High-technology AAC is for people with
intact cognition

5 Children must be a certain age to use
AAC

6 The presentation hierarchy of symbols
is needed (from objects to traditional
orthography)

(Romski & Sevick, 2005)

4/17/2023 @Chen 2023
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Communicative Competence
Linguistic AAC user AAC System
* Symbol

Operational

Social Form

Strategic Strategy
Technique

Psychosocial

Opportunity Barriers
Stakeholders Policy
O 000

@Chen 2023

4/17/2023

The Goal of AAC

The most
effective
communicati
on possible

Saying o
exactly what ?:gt“a‘lsgtllt ea;

they want to can
say

(Hill et al, 2007)

4/17/2023 ©Chen 2023
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Measures of communication needs vs Language

Communication Needs Language

* Environments

* Partners

e Activities and topics

* Vocabulary

* Messages

* Communication behaviors

e language
® [anguage use
» Measures of Linguistic competence

4/17/2023 @Chen 2023

Outcome Internal
measure evidence

Clinician’s
knowledge
and skills

Personal External
evidence evidence

v

Time
4/17/2023 AAC Evidence-Based Practice (Hill et al 2008)
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Assess First, Tech Later:
Your roadmap to
successful AAC
communication.

@Chen 2023

A client’s communicative competence

A client
X
) Uj & z age @
Linguistic Operational Strategic Social Psychosocial
knowledge and Skills to operate Skills to use Skills to use e
. ) . . Abilities to manage
ability of using AAC systems accessible features appropriate svchosocial
language(s) and of AAC systems manners to psy
Lo : demands and
linguistic symbols communicate challenges
on an AAC system &

(Light et al., 2003; Light & McNaughton, 2014)

4/17/2023 @Chen 2023
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A client’s communicative competence

A client * Expressive communication
. * Expressive language
* Receptive language
* Literacy
Linguistic * Purpose

+  What vocabulary and sentence structures a client

knowledge and ability of understand and can use.

using language(s) and
linguistic symbols on an
AAC system

(Light et al., 2003; Light & McNaughton, 2014)

History of Language Sample Analysis (LSA)

* Evaluate a person's language abilities by analyzing a sample of their
spontaneous speech (spoken language), sometimes written language.

* Started from the mid-20t Century

* Measured children's language development and abilities
* Brown’s morphemes (1973)
* Detailed adaptations of LSA in clinical settings (Miller, 1981)
* Over the years, LSA has been used the evaluate language abilities in

people in all ages.
* E.g., People with aphasia (McNeil, et al, 2007, Leanman et al, 2021)
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Significance of LSA

* Gold standard measures

* “most complete and ecologically valid way to understand and assess language
disorders.” (MacWhinney et al 2022)

* Use in both clinical and research settings

* Data from Language sampling are used to establish goal posts for
language milestones.

* More sensitive to changes over the course of treatment than more
commonly used rating scales (Grande et al., 2008)

Challenges of LSA

* Time consuming
* Tedious

* Without proper trainings
* Unreliable
* |naccurate

(Heilmann et al, 2019; MacWhinney et al 2022)
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Challenges of LSA in AAC

* Lack of performance evidence on people who use AAC (No AAC big
data)

* Limited sharing of protocols for collecting AAC language samples

* Lack of clear operational definitions for transcribing short utterances
produced my AAC speakers.

* May need to use adaptive measures
* MLUSym = mean length of utterance in symbols
* NDWC = number of different word classes
* USV-Sym = unique subject—verb combinations for graphic symbols

SChen 2023 (Kovacs & Hill, 2017; Binger et al 2020)

Examples

* | want to drink water (5 morphemes in English)
* Examples from Unity 60 sequence display (PRC-Saltillo)

I want to drink water

* &K (# morphemes 5 Z)
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The Steps of conducting LSA

* Data collection (Sampling)

* Transcription

* Analysis

* Interpretation

* Recommendation (next step)

Current Practice: Traditional transcription
Analysis (TTA)

Pl I

Record Language Samples Recorded files Transcribe Language Samples
Analyze Language Samples
* Paper and pencil
* SALT
* CLAN

82




LSA Step: Data collection

* Elicitation methods E
* How long should a sample be collected? E !

* What analysis methods
* How do use the LSA results

©Chen 2023 (Heilmann et al 2019)

LSA: Data analysis

* Evaluation Criteria

* Online/offline transcription

* What can you code?

* How much time you need?

* Learning curve (Training)
What kind of measure you can get?
Cost /availability

L ]

L ]
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Sample CLAN TRANSCRIPT

Clan - (1606255203 Parer203] VIR " T ——

a Fle Edt View Tiers Mode Window Help

D(| & == ; Begin Transcript
1 @Begin h
2 @Languages: eng
3 @Participants: CHI $203 Target_Child, MOT Parent203 Mother, INV Thomas Demographic information
4 Investigator
5 @ID:  eng|3;1.02|CHI||||| Target_Child]|| -
6 @ID:  eng|32IMOT]|||IMother|]| L.
7 @ID:  eng|33|INV|||||Investigator]|| + Linked media file
8 @Media: 160625_8203_Parent203, video
9 @Date: 25-JUN-2016
10 @Transcriber: Thomas Kovacs
1" @Comment: Immediate repetitions of parent utterances are marked as
12 repetitions and excluded from analysis in Kovacs'
13 dissertation. This study analyzed 150 fully
14 intelligible child utterances with at least 2 morphemes per sample.
15 @Comment: Identifiers occurring in conversation replaced with
16 generic placeholders, as in Name
17 @Comment: Video begins with CHI and MOT playing with kitchen R Speaker tier: spoken utterance
13 ,MO-?:Q Lwhat.s this S203 7 == /%mor tier: morphological tags for
20 %mor.  pro:wh|what~cop|be&3S pro.dem|this n:prop|S203 7 utterance in speaker tier
4/17/2023 ©Chen 2023

5 Clan - [160625_5203 Parent203]
il File Edt View Ties Mode Window Help

Did ¥ e 82|
573 *CHI Mom want drink juice . Child utterance, with

574  %mor n:proplMom viwant njdrink njjuice - hological in %
575  %com: CHI pours "juice” into cup from toy salt shaker morphologica tags In Zomor

576 "CHI: juice . "

577 %mor nljuice Parent utterance, with

978 *MOT: that wasn't no juice . % morphologica' tags in %mor
579 %mor det|that cop|be&PASTA&13S~neg|not gnno njjuice

580 Scom: MOT takes salt shaker from CHI and reads label

581 *MOT:  <this is= [/-] no | don't even know what this is .
582 %mor. colno th advleven v|know det:wh|what det|this
563 cop|be&3s Maze (false start), excluded from analysis

584 *CHE it's medicine .

585 %mor  projit~cop|be&3S njmedicine _

586  %com: CHIpicks up can of food . e Comment about conversation context
587 *CHL this is juice .

588  %mor: pro:demithis cop|be&3S vijuice .

589 *MOT: medicine .

590 %mor: n|medicine .

591 *CHL s this juice ?

592  %mor: cop|be&3S detfthis n|juice ?

593 *MOT: uh_uh [ no] that's the peas .

594  %mor: co|no pro:dem|that~cop|be&3S art|the n|pea-PL .

595  %com: CHI sets down can and picks up box .

996 *CHI that not peas .

597  %mor: det|that neg|not n|pea-PL .

598 *MOT: then what is peas ?

599  %mor: adv:iem|then pro:wh|what cop|be&3S n|pea-PL ?

600  %com: CHI pours juice from box into a cup and hands MOT cup .

601  %com: MOT drinks from cup .

4/116023 *MOT: _that's good . *619771_653919- 4 “Tirméfstamp linked to media file
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Language sample
measures

- Current lexical usage

- Unusual number of
grammatical errors,
content errors, or
pragmatic errors.

4/17/2023

Language sample analysis example from SALT

Ei_ﬁu re 10-1

Larter PGHW
Word base: Exclude [(parenthetical remarks])
TRANSCRIPT INFORMATION DATABASE INFORMATION
Speaker: Carter [Child) Database: Narrative Story Retell
Sampile Date: 92 Samples Matched by Age
Current Age: 8:1, Grade: 2 39 Samples Cat at 312 Number Total Words
Context: Narration (PGHW) Coutext: Narration [PGHW)
STANDARD MEASURES REPORT
LANGUAGE MEASURE Child DATABASE
Seore +/-8D Mesn Min Max 5D %D
Current Age (8:1) £08 0,06 [:37) 7.58 858 029 45
Compared Lo 82 Samples Matched by Age (ENTIRE TRANSCRIPT)
TRANSCRIFT LENGTH
Total Utterances 6 0.36 alsl 2 B 1246 el
# C&! Varbal Ueee 0 0.0% 3895 21 T8 1168 0%
All Word: Including Mazes 480 0.86 37530 iB& 823 12137 328
Elapaed Thme (3:32) 5.53 0.23 .26 147 1057 132 360
INTELLIGIBILITY
5% Intellighble Utterances 00.9% 0.20 06.1E 63.41  100.00 6.62 7o
5 Iatelligible Words 9g.9% 071 99.53 5493 100.00 0.85 1%
NARRATIVE STRUCTURE |
M35 Compasize Scare 14 0,94 22A8 12 32 413 1884
Compared to 39 Samples Equated by Same Number of Total Wards (CUT AT 312 NTW)
SYNTAX/MORFHOLOGY i
g MILU I Worda el 073 835 5.85 10.E2 103 12%:
¥ ML in Morphemes BE3 -0.56 962 6.6 12.3% 117 1296
& 5l Compasite Score 113= -1.80 1.30 .00 152 0.10 7%
SEMANTICS
# Humber Total Words (NTW) 312 .00 312.00 312 312 (LR 09':
L3 HNumber Different Words (NDW) 145+ L7B 126.26 105 148 1050 Bl
= Typs Taken Ratio (TTR) a6 * 1.78 o4l 0.34 047 003 8%
#  Moving-Average TR (100) 065" 2,50 0.57 0.51 .65 004 [
VERBAL FACILITY
Weords,Minute B6.73 -0.39 9463 SR.2Z 14382 2029 1%
# Maze Worde as 8 of Taral Words 25405 = 3.08 11.58 .50 10.17 4.53 B
Fauses Within Utterances a 180 236 [} 13 114 133%
Pauses Batween Utterances [ 0.16 208 0 2 560 6on
Abandoned Utterances ] 041 078 [ 11 LE3 24684
ERRORS
¥ 5% Utterances with Errors 17.3% 030 1464 0.00 4857 9.66 660
Number of Omissions 2 0.34 205 0 16 309 1018
Number of Errar Codes e 2.0% 3.38 L1} 10 230 Lo
|# Coicuiations based on C&T Verbal Utts
ANyt D30 F32 50 from the database mean
Ditabase selection critario: age »/- & months (7.7 - 87]

Current Practice: AAC Automatic transcription

Analysis (ATA)

o
—

AAC users use
high-technology AAC
systems

4/17/2023

16:23:00.289
16:23:008.306
16:23:82.218
16:23:82.216
16:23:18.151
16:23:11.169
16:23:12.869
16:23:12.069
16:23:15.952
16:23:15.968
16:23:28.888

Loc
SEM
Loc
SEM
Loc
Loc
Loc
cTL
Loc
FAG
Loc

=65 [DO]

"this *

=D3 [VERB+5]

nig "

=13 [ISLAND]

=B1 [COUNTRIES]

=D1 [USA]

"Page transition from
=34 [NH]

"New Hampshire
=D3

to usa"

Data log

CiChen 2023

u[lad)

—
P

Performance Measures

Total number of words
Number of different words
* Communication rate

* Etc.

L]
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Pros and Cons of Data logs

Pros Cons

Efficient

Multiple Formats

Limited Data

Automatic
Sources

Authorship

Objective

Chen2022 smith et al (2006), Hill et al (1999), Higginbotham (2007)

Vocabulary selection should consider

NATURAL
LANGUAGE
DEVELOPMENT

/

VOCABULARY
ACQUISITION
PATTERN

86




Vocabulary selection-Preliterate Children

* Core vocabulary
* refers to the approximately 200 words that make up 80% of an individual’s
spoken language

* Fringe (Extended) vocabulary refers to context-specific vocabulary
and messages that are highly individualized (e.g., Trembath et al.,
2007)

* Individualized vocabulary

* Basic Concept vocabulary: For academic environment, such as color,
shapes, and number

m Age produced
months

Dad 12

Mom 12

No 15

Yes 19

Go 19

Mine 19

More 20

Top 10 core words across 4 core . 22
; -s(plural} 22

word studies for early Iangua.ge — —
development (Laubscher & Light, You 23
My 23

2020) Play 23
Want 23

This 25

It 26

The 26

To 26

A 27

And 27

Can 27

Not 27

Is 29

4/17/2023 ©Chen 2023 On 30
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Top 20 words from School-age
children in Taiwan (Chen et al,
2013)

* Conversational samples

* Topics
* Favorite TV shows
* Favorite games

@Chen 2023

. ypical 5t — 6" grade
hildren {n =15)
135()
2 dr(can)
3 [(DE)
45k (just)
5 ¥f(yes/right)
6 fE(to be)
7 E(have)
8j2H(no)
9. f(no/not)
10E(all)

11 55 {#(sometime)
12 F(go)

13 —(a/ one)

14 fifr{he)

15 FHllook)

16 7~ & (can't)

17 {E(very)

18 [H B(because)

19 75(ZAl)

20 2% (then)

5th — 6t grade students with
intellectual disability (n =15}

E54{)]
Ff(yes/right)
1 (can)
Hihave)
#h{just)
HJ(DE)
F{no/nat)
F(to be)

s (no)
fii{he)

A {can’t)
#EH5(mom})
Z(go)
Eh(all)
TILE)

13 (know)
= (still)
TE(ZAN)
#555(Dad)
i flow)

€20

Framework for Pediatric AAC intervention

 Language Transitions (Paul, 1997)

* Pragmatics to Semantics
* Semantics to Syntax
* Phonology to Metaphonology

@Chen 2023
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Pragmatics to Semantics

* Typically, 10-18 months
* Objective permanence & cause-effect already are established
* Conventional symbolic representation being established

* Children move from communicative intent to a conventional form of
expression for the same intent.

* First words are established.

Semantics to Syntax

* Typically, 18 months to 4 years

* 25-30 expressive symbols have been acquired (core vs extended
vocabulary)

* Early word order transitions to more complex hierarchical
relationships in syntax.

* Morphology (Brown’s Stages)

89




3 AAC Language Representation Methods
(LRMs)

Hill et al (2007, 2012)

LRM 1: Alphabet-based Systems

* Spelling one letter at a time
* Simple concept
* Requires spelling skills; slow

* Rate enhancements

* Abbreviations or letter codes
* Memory
* Conflicts

* Word Prediction

* Orthographic Word Selection
* Not a rate enhancement (counterintuitive)
* Distracting

90




LRM 2: Single-meaning
pictures (SMP)

L ]

Each word requires a picture
* Easy concept to understand

* Most words are hard to present by pictures

» Requires training (Try to use without
words.)

* QOrganizational issues

* (3-year-olds understand 1000 or more
words, and say )

4/17/2023 CiChen 2023

LRM 3: Semantic Compaction or Minspeak

Multi-Meaning Iconic encoding

Originally single overlay, now more like dynamic display but still use multi-
meaning icons

Not obvious
* Like single meaning pictures, requires training

* Patented (not universally supported) =
(& == Zw

AEIFARIEIEIM = B

JEEEEEEI IR E

AEEIE I N A T NS o«

i@ S| d|a|r|lala|s

BB D] §|ap| D |

CAE=TR A AR AR AR




Language Representation Method Comparison

LITERACY Not required Required Not required
SYMBOL SEQUENCES Short Long Short
SYMBOL SET Large Small Small

4/17/2023 ©Chen 2023

Average communication rate in words per minute (wpm) of all 3 AAC
language representation methods during an interview for 20 adult AAC
users with CP self-identified as competent communicators (Hill, 2000).

Communication Rate by LRM in Words per Minute

=
[==]

16.2

= - = =
(=] ¥ = [=4]

Words/minute
oo

6 5.

4
2
0
w

1
PR

72
6.3
SPE SMP SEM

4/17/2023 ©Chen 2023
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Clinical application: Pediatric
Case

Case Study Profile

* Jack was an 8:6-year-old male with a diagnosis of choreoathetotic
cerebral palsy of unidentified cause.

* was born in China and brought to the United States by his adoptive
parents.

* lived with an American foster family in China for about three years
prior to his adoption.

93




Evaluation: Clinical evidence*

* Verbal communication:
* One word in English, Unintelligible
* 3-5 words in Chinese, Unintelligible
* Fatigued easily

* Used gestures but were limited due to fine motor difficulties.

*This only is a brief coverage of the clinical and personal evidence gather to build the client profile.

Evaluation

* Hearing:
* moderate high frequency hearing loss bilaterally in the range of 6000-8000 Hz
* discriminated between natural and synthetic speech at normal conversational loudness

levels.
* Vision:
* between 20/40 and 20/50 with corrective lens.
« Discriminate text and graphic symbols on a 9.5” computer screen and a larger 10” screen.

4/17/2023 @Chen 2023
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Evaluation

4/17/2023 ©Chen 2023
; Seanc
Pert analysis e
PeRT
PBartonmancs Ripoet Too!
B1 B2 B3 221 P3
Utterance-Based Summary Measures
TotalUtterances 14 26 19 41 33 26
CompleteUtterances 100% 100% 100% 100% 100% 100%
MethodOfGeneratingUtterances 76% 79% 71% 85% 97% 26%
MeanLengthOfUttiInMorphemes 3.5 2.9 3.38 4 3.91 3.56
Word-Based Summary Measures
TotalNumberOfWords 34 58 42 140 125 88
DifferentWordRoots 21 29 32 66 70 47
CoreVocabulary 47.00% 21.00% 48% 56.00% 50.00% 60.00%
MethodOfGeneratingWords_SEM 35.30% 27.60% 38.10% 48.60% 47.20% 56.80%
MethodOfGeneratingWords_SPE 23.50% 24.10% 21.40% 13.60% 9.60% 11.40%
MethodOfGeneratingWords_SMP 41.20% 41.40% 28.60% 35.00% 40.80% 31.80%
4/17/2023 ©Chen 2023
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ow can Al help the LSA
0rocess

Al

* Automated transcription
* Automated analysis

* Multi-modal analysis

* Language Modeling

96




Al Vs Machine Learning Vs Deep Learning

Artificial
Intelligenc
e (Al)

Machine
Learning

4/17/2023 ©Chen 2023

Al applications for LSA

* ASR (automatic speech recognition)
* Phonological Analysis
* Lexical Diversity
* Stuttering
* Voice
* Dysarthria
* NLP (natural language processing)
* Literate Language Use in Narrative Assessment (Fox et al., 2022; Jones et al., 2019)

* database technology, statistics in R

* ML (machine learning)
* Aphasia classification (Fraser et al., 2014; Day et al., 2021; Fromm et al., 2021)
* Detection of dementia (de la Fuente Garcia et al., 2020; Luz et al., 2021).

4/17/2023 ©Chen 2023

97




|dentify different hands in one video

* The mean average precision (mAP):
85%

* Refine the model, and add speech
recognition model in the system

* Anticipated results

* ldentify users and their output to solve
the authorship issue

4/17/2023 DChen 2023

Hu, Chen & Mazur (2021)

Error Type Error Occurrence (%)
D AAC-ASR CMU- Sphinx Google ASR

18.8% 51.2% 2.6%
8.6% 6.9% 83.3%
1.2% 12.6% 0.3%
Overall
Word Error Rate
(WER) 28.6% 70.7% 86.2%

Chen, Hu, Saeli (2023)
Recognize AAC speech output
using ASR

4/17/2023 ©Chen 2023
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Aac data portal (Chen,
in prep.)

= Can analyze 4 existing data log formats.

* Aggerate the data

Aacsystemn
Task type
Diate upload is greater than or equal to

Date upload is l=ss than or equal to

D e

Overview
Total Weords Total Distinct Words Waords per Minute
346 108 114
Total Selection Selection per Minute NDW 100
668 220 37

EChen 2023

Type Token Ratio

0.31

NDW 200

74

Portal feasibility

*Compare the workload
between TTA and ATA

*Measure: NASA Task
Load Index

T 20 [ n-1s)

Training (mins) ~60 minutes

Materials A video with
10 utterances

Procedures Use SALT to
transcribe the
videos

Time for completion  ~30 minutes

@Chen 2023

~20 minutes

1 data log with 10
utterances

Insert basic
information,
upload the file

~10 minutes

Chen (in prep.)
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Preliminary Results: NASA Task Load Index

(TLX) (Chen, in prep.)

NASA TLX Indicators Group
TTA (n=26) ATA (n=19) Sig. (One-Sided P)
Mental Demand 12.0 4.1 <0.001*
Physical Demand 0.3 0.9 0.071
Temporal Demand 2.4 2.1 0.419
Performance 6.8 2.9 0.008*
Effort 10.0 2.1 <0.001*
Frustration 1.7 1.6 0.499
WeightedRating 33.2 13.5 <0.001*

Ultimate Goals

* Facilitate the current AAC clinical practice
* Longitudinal AAC outcome measures
* Evidence-based Practice

* Create new and unique AAC datasets for future research
¢ Multiple languages
* Different Disorders
* Different AAC designs
* Non-invasive brain imaging data

e
“me

=
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ENE

NI S SN
SR AT
TA

Szu-Han Kay Chen, Ph.D., CCC-SLP
Communication Sciences and Disorders

University of New Hampshire
Presented at 2023 International Conference
on Special Education, Chiayi, Taiwan

A1 TI2023

BRI

I vs BEE
AACH G H TS

« AACHJEESRES
b B ARSI REE (LSA)
LSAI A T2 2R (Al

«  LSAIS A TESER(ADFYRZE

41712023 @Chen 2023
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Chen 2023

AT H Y

© RHEE
© S EREERTEA
« EIRA

i ] LU A R B Y B R Y
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&S

T
O =t

s e
o=

ors

|
[ | |
E =aes

A

(=im]

r
Phonology
B

©Chen 2023

|

H

=il
ul

AE h HE B RITE8

z= e
e HIEES M
« EITNFIERE:

o M ERRERVEE S MBI DL B R IR R RE InyEE
P E R R SRR E S
e sl

*ZAIM

FEF IR Y 05 2Ry A sk ey
RSB AR A LS S AT

@Chen 2023
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(Spencer et al 2008, Moats, 2009
Cash et al, 2015, Piasta et al, 2020)




G s
(AAC)

B EDMERGAT B PRG0S R BN R (R IR PR 0K

o WSE ~ ERIRFIEEE
BN EN— Sy

© fHFREE

© IKARVSCEIRFIY

©c(ASHA, nd; Beukelman & Mirenda, 2013; Elsahar et al., 2019)

AACHI#E B &

@Chen 2023

1. AACERIRHFEE
2 AACE[HBERGE (12 T AR IFEFE S TR

3. AMMIRVESC B — e HRAE
4. FFHYAACE S S RS AE

5 A—EHIF#RA HEERIAAC

6.8 8 R EHAFRE B RN (KB R MEI S
XF)

{Romski & Sevick, 2005)
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i -
EEEE T AACEZ 4%

o i bl
® ENY ® F=
® ik ® il
® f& LAY
e iH
TEE BR
® 0 O

AACHYHR

Saying it as effective

Saying

f})::ctg ;;:1:; fast as they ' commun.icati )

y can onssﬂble
say /
EHE SR M PR Y AETR 2R RURER A SUEE

(Hill et al, 2007)
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IR vsEE S IR

4/17/2023 ©Cnen 2023

BE ternal IRGRCE

evidence

b
Clinician’s EiEzitsa

knowledge

and skills

EPN=EE Personal

evidence

External

evidence

Y

B ]
411712023 AAC Evidence-Ba®©,, ., ,,.,3Ctice (Hill et al 2008)
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1, TIRMEES, R
’* B LR EHITAAC T i
\ 155

(EESIN)E Sy

X
Uf & oA @
Linguistic Operational Strategic Social Psychosocial

FEAAC%  BRIFAACRAACRGER (ERAEE mEHERE
GfEfES HAVEDT TRMRGHRRGTAXRE  HeoE

IS RBT 9t 5] HEEVRT  BEREDk
HYRISRAIRE BREVRE S
7
(Light et al., 2003; Light & McNaughton, 2014)
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([ ZEHY A AE

GES
LU}
@

Linguistic

s
[y e

FEAACE & (i ISk
=SB ITHTRE
N

® FEMIEE
® LEMEES
® BRZMHIEES
® EERET)
® iy
® {[f R EAIBEE
IR 4 ] e 1 ) B A

(Light et al., 2003; Light & McNaughton, 2014)

A 1 AT (LSA)RTIE S

L ]

«  EEfR201H & A

+ NEZEZESHEMNEE
« Brown's /% (1973)
o {FEERRIEEE FLSAZEANET % (Miller, 1981)

o oM B S E L sR R A GRER)SF IS E A EE S RET) > AlvERIHER -

© HETHR > LASH LURAEHG IrA Sl 1B = AE T

« E.g., EEBER A (McNell, et al, 2007, Leanman et al, 2021)

@Chen 2023
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LSARY 5 214

.

LRI E A o= 2R Al

o R SERR A B AU 7 A RSP sl o5 s (MacWhinney et al 2022)
(] B A B R A S B (5

R B 5B S A NTE R e e 58 = AR AR H AR

At s HEERE &R - EEDT AR AR R s L B B BURM:
(Grande et al., 2008)

L ]

L ]

L ]

Chen 2023

LSAHIHREL

L ]

SRS
© ZBRAY

Y B RN 4R
« RS
¢ FHAHERY

.

(Heilmann et al, 2019; MacWhinney et al 2022)

©Chen 2023
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TEAACHLSAHKER

© TRZ{EHAACTIRINVERE (LHAACKETE)
© BERAACEEHRANFS R ZAR
© TSR ARBRHA Z R RE IR E R
© AR TR R ARV E
» MLUSym = FFiy o5t f
+ NDWC =fEFHNEE
+ USV-Sym =i/ 1Tt I - S s

Chen 2023

{(Kovacs & Hill, 2017; Binger et al 2020)

ANl

« | want to drink water (5 morphemes in English)

+ Examples from Unity 60 sequence display (PRC-Saltillo)

I want to drink water

-JR FIE /K (# morphemes giii 2)
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(T LSARYLER

© BUBIE (BA)
© ik

Vgl
© MR i Tt
© RS (TMEZER)

)V

i I
N \(
('_)_. 5\

< . i <

H IEYE AR E S T (TTA)
Record Language Samples Recorded files ® M
® SALT

WTEERA BT ® CLAN
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LSA DR EilRhlisE

© SIEINITA

o —ERRAEES ARFRE?
© IR

 A0frlfE FLSAGER

“hen 2023

(Heilmann et al 2019)

LSA: Zhl53H7

© SHALHREE
- g Bk b
« NI AR
© IRTRES DI
S 4R1)
- EREREOTANR IR AR ?
TCETT:

@Chen 2023
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Sample CLAN TRANSCRIPT

A CJan - [16C625_S203 Parent203]

File Edi{ View Tiers Wode Window Help

| m ¥ | Begin Transcript

@Begin

@Languages: erg

@Participants: CHI S203 Target_Child, MOT Parent203 Mother, INV Thomas
Investigator

ID:  erg|3;1.02|CHI|| Ta rget_Child|||
ID:  erg|32|MOT|||||Mother| M

Demographic information

@I D: erg 13 3] INV111711 r vestigatorf 11 - Linked media file
@Media: | BOG25_S203 Parent203,
video

@Date: 25-JUN-2016
O Temsebbr: Thomdiaeretitions of parent utterances are marked as
repetitions and excluded from analysis in Kovacs'
dissertation. This study analyzed 150 fully
intelligible child utterances with at least 2 morphemes per sample.
@Comment: Identifiers occurring in conversation replaced with
generic placeholders, as in Name

@Comment:  Video begins with CHI and MOT playing with kitchen —=Speaker tier: spoken utterance
sel. " o s ;
"MOT: what's this $203 7 < / Jomor tier: morphological tags for

% mor: prowirfilwhat~cop|be&3S pro:dem|this n:prop|S203 ? utterance in speaker tier

/12023 ©Chen 2023

AClan - [160&25 S203 Parent203)
w File Edit View Tiers Mode Window Help

-1M HiJUINM T
573 *CHI: Mom want drink juice . Child utterance, with

574 %emor: n:prop|Mom viwant nldrink n|juice . s s o

575 Yecom: CHI pours “juice” into cup from toy salt shaker ITIOFDhOlOQICGl tags in %mor

7 *, . H i
576 *CHI: Juice. Parent utterance, with
577 Semor: nljuice .

578 *MOT: that wasn't no juice . ITIOFDhOlOQiCGl tags in %mor
579 Smor:  det|that cop|t>e&PAST&135~neg|not gnjno n|jvice .

580  %com:  MOT takes salt shaker from CHI and reads label .

581 *MOT: <thisis®J/-] no | don't even know what this is .

582  %mor:  colno prasBTJfh*id "o’eglinct advleven viknow det:wihjwhat detfthis
583 Maze (false start), excluded from analysis
584  *CHI: ifs medicine .

585 %emor: pmli | cop|be&3s m|medicine .

586 ..— -.| Comment about conversation context

587 *CHI: this is juice .

588  %mor: pro:dem|this cop|be&3S vljuice .

589  *MOT: medicine .

590 Yamar: n|medicine .

591 *CHI: is this juice ?

592 %inior: cop|be&3s detfthis nfjuice 7

593 *MOT: uh_uh [: no] that's the peas .

594 %mo I @ colno pro:dem|thaf~cop|t>e&3S art|the n|pea-PL .

595  %com: CHI sets down can and picks up box .

596 *CHI: that not peas .

597 Semor: detlthat neg|not n|pea-PL .

598  *MOT: thenwhatis peas ?

599  %mor: adv:iteml|then proiwhlwhat copft>e&3S n|pea-PL ?

600  %com: CHI pours juice from box info a cup and hands MOT cup .

601  %com: MOT drinks from cup .

/2023 *MOT: .. ©CFren20%3gmp linked to media file
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Language sample analysis example from SALT

2H== Carter FGHY
I:[ o= /EJE*%ZF Wordbgee, Exchide gﬂl\ﬂlhﬂical remarks )
mle ORMATIOIST

32 Samplss h
39 Lamples Cut nt 31
ontest Mamration
ETANDARD MEASURES REPDRT I

LANGLAGE MEASURE Chidd | ATABASE

CHIT ant A% (5 1 s | -o,aj sd 5 s

Eﬁl&%ﬂ%aﬁﬁﬁﬁ | |manscrier ENGTH Lablypred l°§2&=ftmzm1w_ﬂ—' L . A_ :
e~ NS EaE
MR R T HE

i Sl Compoaits Soors

BEMANTICS

145 1 % .qfi 10 14 1051 o
{ M‘i 0 P I p
0 &5y Z.ﬁ 05 a5l L o

Ed

VEREAL FACILITY

WordsMinute 5675 23
| Wiazs Words &3 e of Total W oo 25_t i G
5 1 ﬂ
£l (AT
c 04
% Usterances with Erors 17.5% o3 14, &4 0.0 4559 95 asf
Mamber of Ombazloss 2 13 34 1 34 101
Member of Emor Codes = 2 134 1 | 23] =

ST Vet LTS
) fram  darehase mean
fans a9 w w8 mevdha (77 - fLT1

H RIAYE 5 AAC B ZhiE 58 71T (ATA)

16:23:00.269 LOC =G5 [DO]
SEM “this =m a
. LOC =D3 [VERE+S]
SEH "is mm nn
LOC =L3 [ISLAND]
16:23:11.169 LOC =Bl [COUNTRIES] ﬁ
16:23:12.069 LOC =D1 [USA] — N
16:23:12.069 CTL "Page transitiom from to USA" —_—
:15.952 LoC =]4 [NH] ——
:23:15.968 PAG "Mew Hampshire "
16:23:20.880 LOC =D3

AACHEFI [ ST
EFHLAAC A% B H5E . YR
R
. EEEE

%

L]

4472023
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B0 H SCHY BRI FIEA RS

PR B AR

EhE

41712023

Cren?022 - gmith et al (2008), Hill et al (1999), Higginbotham (2007)

HAGE S 5

HATI2023 @Chen 2023
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o 5 Hi LB R R e

© ba s
RS AKY 200(f 5 T (5 A80%I LI 2

B4 i) s iR e s R EH L E (e.g.,

Trembath et al.,2007)
o {BEHMLAYEEE
o EEEMIEEESE ¢ Ry MESEMMNERLT - 41t BRE - PR - &

Chen 202
Age produced
Word (months)

Dad 12
Mom 12
No 15
Yes 19
Go 19
Mine 19
- S o \ e More 20
E54$EHDI:I = %Em*ﬁ‘b‘%%ﬁﬂ: I 29
JeAIRIHE% 0T (Laubscher & i) |
Light, You 23
2020) Piay %
Want 23
This 25
It 26
The 26
To 26
A 27
And 27
Can 27
Not 27
i Is 29
©Chen 2023 On 30
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. ypical 5" - 6" grade 5t - g grade students with
Children (n =15) intellectual disability (n =15)

130 #*
1E G R 5L 120 {550 (Chen et 2 o) Sesfigh)
3[(0E) fir(can)
a|s201 3) 4§k (just) i (have)
5 2i(yes/right) Zh(just)
65 (to be) #9(DE)
7#i(have) #+(no/not)
8% #(no) i(to be)
L 9 F(no/not) i34 (no)
%j' nﬁ*%izri 1080l fitr(he)
11 F5 8555 (sometime) Ffrlcan’t)
12 #:(go} #E4%(mom)
13 —(a/ one) #go)
. IEFE 14 fitz{he) #(all)
15 E{look) TILE)
. gﬁ%’%ﬁﬁﬁ H 16 7 r(can’t) 1 know)
. EEERANEER 17 fii(very) = (still)
= H’Jiﬁ_‘?ﬁt 18 (A B(because) TE(ZAl)
19 7E(ZAl) = (Dad)
20 &£ (then) Eilflow)

a2 AAC 1 ATYZEE
« SEES{#H4E (Paul, 1997)

o BF toEE

* BEH to gBA

¢ ﬂm HH tO élri%hlzlri
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nnFH to BB

HHARIYY, 10-181E 5

ZEIR M SARBHREKER

IEAER IR B R

5B IR R A R B Ry HH R R B I B2 TP 2
F—{E L SE ERIr

ST S g AT
shas to 5E0E

L ]

L ]

L ]

L ]

HRIE, 18([E F Fl4)5%
EAIEHHY25-30 REZEMRFIR (20 vs HEHEE %)
S P e 281 B 5 2 R P e o

aB)E (Brownify[&2z)
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3EIAAC FEEHREMN 7=
(LRMs)

Hill et al (2007, 2012)

411712023 @Chen 2023

LRM 1: SRR Y 587

— X —EF

- HEME

« REPFEEEDD, BN

- bR

o YETT or FERIRHE
+ B

o SCFETEMI

o SRR
« JHRAER (EREEM)
 EEISEE
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- BECFEEER

- BEMESE TR

«  SECLTEELAE S 236

- ST E(ERRHELT)

< AHARAVERE

o ( EREHEE10005E Z{E IR )

[
iy

© EGRHHNZITEE

or Minspeak

- FRARERE > FEFGIRENENAEHS TERNIES

* THARHY
CHLERE —RERMIE S, I

« HHIREHY (2 A SR )

It =l »
2 M 1 |l >
S
10 et ?

g m Iss Is W | =
i =% | -
e M Eﬁ

e A

<3[0 i P# bEd
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id o ees 0 B ELER

ANEE

aH FRE /]
FFRIR s & H
e 7N /N 7\

120445 A CP B HGE RARE NI EEENAACHE RS - (Esis Ay

SRR (Wpm)E I AR TERTH IEAACIHEE = REU7A(HIl,
2000).

Communication Rate by LRM in Words per Minute

16.2
7.2
6.3
: l .
WPR SPE SMP SEM

411712023 ©Chen 2023

-
[

Words/minute

el
=] ha + m oo =
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{EZE T HIAE 2R

Jack g —{E #e2 Er thBn AL ME R sk H E
HAAE P E] - HHE MY SR B 55
FEMUCE Z I > MAE B — B KB FE SR TS TR =H

L ]

L ]

L ]
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ERa iy N e S

M I 125753
+ (B,
o35 (L, T
- ESS
© [ERTFE - HZENEABIENEED 2 ZRRA] -

*This only is a brief coverage of the clinical and personal evidence gather to build the client profile.

Hee

o BRI S SR 13798 > #i[E fy 6000-8000 Hz
o EIREHEEEEOETIE T B AR S IE GRS
< P
« M 20/40 and 20/50 fi F14G RS
o &9 9.5 FESTEERS BT RO S RHY 10 SENT hEA b Y SCASRIE A 1

4/1712023 ©Chen 2023
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Hee

[Standardized assessment Scaled Score 90% CI Classification
Speech
GFTA-2 40 <0.1 Below Average
Receptive Language
PPVT-4 Al &
CELF3-Sentence Structure 5 2.8 e e
Expressive Language
CELF3-Word Structure 1-5 Significantly Below Average
CELF3-Formulated Sentences 1-5 Significantly Below Average
CELF3-Recalling Sentence 1-5 Significantly Below Average
AM7i2023 ©Chen 2023
Pert 53T
PeRT
B1 B2 B3 P1 P2 P3
Utterance-Based Summary Measures
TotalUtterances 14 26 19 41 33 26
CompleteUtterances 100% 100% 100% 100% 100% 100%
MethodOfGeneratingUtterances 76% 79% 71% 85% 97% 96%
MeanLengthOfUttinMorphemes 3.5 2.9 3.38 4 3.91 3.56
Word-Based Summary Measures
TotalNumberOfWords 34 58 42 140 125 88
DifferentWordRoots 21 29 32 66 70 47
CoreVocabulary 47.00% 21.00% 48% 56.00% 50.00% 60.00%
MethodOfGeneratingWords_SEM 35.30% 27.60% 38.10% 48.60% 47.20% 56.80%
MethodOfGeneratingWords_SPE 23.50% 24.10% 21.40% 13.60% 9.60% 11.40%
MethodOfGeneratingWords_SMP 41.20% 41.40% 28.60% 35.00% 40.80% 31.80%
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Artificial
Intelligenc
e (Al)

/-"'_-__'__"N\

/ Machine

Learning

@Chen 2023
41712023

Al JERI{E LSA

* ASR (HEhREZEH)
o BRSO
o« RIS
. ]:[[[Z
- BY
.« REEEE
* NLP (BZEESEHY#aE)
o ERCIESELAY S CESE S (Fox et al., 2022; Jones et al., 2019)
- PO, R4t
« ML (f%25528)
o JeEEERYSTSE (Fraser et al., 2014; Day et al., 2021; Fromm et al., 2021)
o HEETIFENMSH (de la Fuente Garcia et al., 2020; Luz et al., 2021).

4/17/2023 ©Chen 2023
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g3

sl g YA [E] €25

. PHEREE(MAP):85%
oL {E AR S s
. TR

» BRI B M LA S 5 P

Hu, Chen & Mazur (2021)

Error Type Error Occurrence (%)
P AAC-ASR CMU- Sphinx Google ASR

18.8% 51. 2% 2.6%
8.6% 6.9% 83.3%
| Insertion | 1.2% 12.6% 0.3%

Overall
Word Error Rate

(WER) 28.6% 70.7% 86.2%

& FJASRYESRAACH EE T gy 11 PR

41712023 ©Chen 2023
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AAC ZRIPTE 48—
(Chen, in prep.)
+ BESITA (B AR H b

DCate upload |5 fess than or equal 1o
= A X
L] ~ =
ﬁ »’I“I'Elj‘jf{':‘%n ]
m Compane o i Tew page

Overview
Total Words Total Distinct Words Words per Minute Type Token Ratio
346 108 114 03
Total Selection Selection per Minute NDW 100 NDW 200
668 2.20 7 74
41712023 ©Ohen 2023

SN SRS
EE%TTAEAEI?E;%{T k: | [TTA(n=26) [ATA(n=19) |

Training (mins) ~60 minutes ~20 minutes
Materials A video with 1 data log with 10
o A= :NASATH & fajtg i 10 utterances  utterances
Procedures Use SALT to Insert basic
transcribe the  information,
videos upload the file

Time for completion  ~30 minutes ~10 minutes

41712023 @Chen 2023

Chen (in prep.)
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I HIEE R NASA (L5 & fof 15 1% (Chen, in

prep.)

NASA TLX Indicators Group
TTA (n=26) ATA (n=19) Sig. (One-Sided P)
Mental Demand 12.0 41 <0.001*
Physical Demand 0.3 0.9 0.071
Temporal Demand 24 2.1 0.419
Performance 6.8 2.9 0.008*
Effort 10.0 2.1 <0.001*
Frustration 1.7 1.6 0.499
WeightedRating 33.2 13.5 <0.001*
Chen 202
&% HAR

(e HEH S AACHIER IR B H5
« RIHAACHE S
© HEAURIER

© FyRZRHITE - RIERTHIRIEFFHIAACE K E

* ZIlEEE
© NEHYRERE
© PEHIAACEZE
+ IR AMERSE AR

_P.

B
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MR B GRE1IE

CSUH FCF 5 T o KWHL I % 32 2
Y Rrhas s pE e AR RREEL N

giEaE e Mgl

B> k&< SHAKTE
e

RETE 8BRS E L AB RS AR KL B # (K: > 4324
e garg HAR W AR g FA S AR Y D24
BIL:AFEYIEAE) S22 ARaRmaE A4 KWHL B4
Rzt > TRERFY A2 RBR O ABRAFLIPERFLIFEF
Tt T 2RI - XRBFBEXFIFEF LR SHEARY w2
oD EgLY > TS LRSS T BRE AR
fie 4 2FT A HL 2 Ao AT B doT
- s gz KWHLBA | #H= 27 Rivwihmg 2 B

PE > AadmBfzi 4 L5 R frldF ook o

. meﬁgmﬁﬁKWLﬂaJﬂ# Rirhmsd ol

Iy

WS E T A KWHL snfp = 8 4 2 foiad ande o

MaE® @ kP kg KWL B2 ~ ¢ Ruaim s 82 4
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