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Al & ASSISTANT TECHNOLOGIES — ZENTEL

Assistant Technologies
for People with Intellectual Disabilities

Prof. Dr. Zentel
Ludwig Maximilians Universitat Miinchen




‘ ‘ Today‘s Schedule
L=

I. Technology & (Special-)School in Germany
II. Glimpse into my research
II. Trends & Visions



L=

l. Retrospective reflections



1 i The difference between traditional and new IT

Classical information technology

= supports existing help processes selectively, for example in the coordination of appointments, the
documentation of help or the billing of services,

= moves within existing forms of help and processes

= works with traditional data types such as text and numbers,

= and is not used in direct contact with the addressee

The new technologies hidden behind buzzwords such as robotics, artificial intelligence (Al) or Internet of

Thmgs (loT).
design new help processes by taking over human activities such as household-related services,
diagnostics or parts of consulting from machines

= enable the development of new business models, for example in assisted living, counselling or work
assistance

= work with new types of data such as audio or image information that they obtain from their human
environment, such as sensors in the living environment, clothing, glasses, watches, etc.

= are used in direct contact with the addressee, for example in web portals, assistance technologies,
smartphone apps or service robots



H Technology and school - wishes, dreams, realities

L=

» On the wish list of educational researchers and policymakers for decades

« Vision of the technologization of school:
* Media are contemporary and indispensable as a new cultural technique in a world
dominated by technology -> Digital participation (Zentel, 2017)
» Technology makes school better: Students learn with technology in a more appropriate,
individualized, independent ... (‘Pedogical Dreams’, Hopmann, 2003)

* Digital dreams vs. analog reality



‘ ‘ Possible reasons for analog reality

L=

1. Financial constraints
2. Lack of conceptual grounding
3. “Medial habitus” of special education teachers



‘ ‘ 1. Finanzielle Beschrankungen

L=

* Large sums have been invested in the digitization of schools

* Large sums of money have been invested in the training of special education
teachers in the area of technology use.

* Despite this, the lack of equipment and knowledge is still perceived as a
significant barrier (Keeley et al., 2022).

=) The money invested has not been used wisely!!



‘ ‘ 2. Lack of conceptual grounding

L=

* Especially at the beginning especially as a way
to keep students busy and calm
« Taking advantage of the strong motivational effect * Technology must be part of

« Work with completed learning software general education
- Time to work quietly with other students » Content must be linked
« Without connection to the rest of the class * Otherwise, the work with the
computer/technology

._ wm kmrc mzmm[offensfvelqaf remalns WIthOUt eﬂ:eCt In
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1 Lide 3. “Media habitus” of special education teachers

» Media habitus is the implicit view and attitude of people (here teachers)
towards media (Meder, 2013).

» From my experience, many teachers have a distance to technology.

» Technology as a threat to the previous special education approach, which is
care- and human-centered.

10



‘ ‘ Summary of the retrospective view

L=

* Initial difficulties
» Computer used not conception-based, without connection to lessons

* But:
* Increasing openness to media (tablet PCs (iPad) & AAC). (Kristoski, 2021)
» Corona pandemic as catalyst -> "overall societal digitalization push" (Eikelmann &
Gerick, 2020)

1"



1"

Short discussion: What is the situation in
South-Korea?




Il. Glimpse into my research




‘ ‘ My Research
L=

* Revision of the ,Forderdiagnostik von Ursula Haupt & Andreas Frohlich
(Revision of a widely used screening for people with PIMD in Germany).

* Leisure time of young people with PIMD
» Eye-Tracking as a tool for research

* Al & people with ID (using Amazon Show/Alexa)
 Eugenics/ ‘Euthanasia’



H Example : Eye-Tracking for research on people with ID

L=

» Widespread used research method (psychology, market research, etc.)

» Researching without words -> suitable for people who have difficulty
expressing themselves

* In the context of ID in the context of AAC
* Hardly used for research

15



‘ ‘ Eye-Tracking
L=

* Tracking of Gaze Movement

On screen

In the room




‘ ‘ Eye-Tracking on screen

L=

« Selected stimuli are observed (e.g., pictures,
written sentences, arithmetic problems) @

* Integrated infrared measurement system @
records the so-called gaze path while
processing the task

» Can be supplemented by acoustic stimuli via
loudspeakers/headphones
» Gaze path:

* specific gaze durations at defined gaze locations
(fixations)

* specific number and sequence of gaze jumps
between gaze locations (saccades)




H Difficulties/Challenges in performing eye tracking in people with IDD.
L=

* High failure rates (Hessels & Schwab 2015)

* Subjects with GB do not sit motionless in front of the computer:
* head movements lead to Distortions in the eye movement recording
» Gaze is temporarily lost
* Reduction of the recording frequency (Hessels et al. 2014)
* Complete loss of data (Schorno, 2013: 13 out of 57 subjects are excluded due to
missing eye movement recordings)
» Different tolerance/robustness of available systems needs to be specifically
checked (Hessels & Schwab 2015)



‘ ‘ Dependant Variables

L=

» Dwell Time: The total amount of time a participant fixates or simply glances
within an AOL.

* Fixations: Count of Fixations inside an AOI

19
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Fixations
p-value = 0.055
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‘ ‘ Poor Calibration

L=

* Poor calibration of 30% of the students
* Need to optimize the calibration process / whole setting
* Constrains the validity of the data

22
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‘ ‘ Conclusion

L=

* First encouraging results

* Further experiences and improvements in the use of this technology
« improvement of the calibration

« improvement of the validity of the data
» Further work on the picture book study



lll. Future Trends & Visons

... the future has already begun




‘ ‘ Al as a ,,Game Changer*

L=

* Al will change the world tremendously in the next few years

* Potential advantages, challenges & risks for people with ID
* Fields of Application

» ML technologies to illuminate factors and biological mechanisms underlying IDD,
 Text summarization,

* Real-time captioning or translations,

* Flexible moblity support

» Operating technical devices through voice assistants



I VOICEITT
L=

* https://voiceitt.com/
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\ | Chat-GPT / Open Al / SUMM
Lh=”

* Gigantic knowledge base

* Applicable in different contexts

* Enormously adaptable

« Suitable for people with intellectual disabilities?

* First attempts (Manning, 2023)
* ChatGPT not perfect, but resourceful.
» To summarize complex texts in an understandable
way.

* To produce Easy Language more reliably: -

special Al program! N

* For Easy Language: SUMM program based on
DeepL.

27
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‘ ‘ Future developments
B Internet of
| p® things

. Adaptive
. Bringing tOQGth_er adjustment Smarthome
different technologies to {ERIENTLTET devices
. needs and
support people with possibilities

intellectual disabilities
regardless of place and time

Multimodal Digital voice

assistants

input and
output
options
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Lernen iiber Medien

Lemen mit Medien Lehren mit Medien

Lernen durch Medien

Individuum

insatz digitaler Medien im Alltag

Unterstiitzung der Lehrenden
Unterrichtsvor- und -nachb g, Arbeitim multig llen Team,
und Kooperation, L dserf; Feedback, Classroom
eigene F und O i

Medien als Werkzeuge im Unterricht
Prasentation, Veranschaulichung, Textverarbeitung, kollaborative
Tools, kreative Medienproduxktion verschiedener Form, ...

Medien als Lernmittel

ividualisi und Di i (Adaptive) L
hung, {itzung der i
und Lemmanagement

Assistive Unterstiitzung
Kompensation im verschiedenen Bereichen (Lesen, Schreiben,
Kommunikation, Motorik, ....)
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Digital Media Utilization Process

1. Individual Dimension: Assistive
Support

2. Learning Dimension: Media as a
Learning material

3. Learning Group Dimension: Media as
a Teaching Tool

4. Organizational Dimension: Support for
Teacher Groups

5. The Social Dimension: Inputting Digital
Media in Everyday Life
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