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Digital first, concerns second:
Our power to change everyday life and
the question of responsibility in algorithm development.

Ulrike Lucke & Ina Miller
SFB 1294 Colloquium
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How ethics came into my life

ELSI — ethical, legal and social issues Lo L rom D e |

Training Systems -

An Ethical Perspective
= EvA B = € X  GESICHTERPUZZLE |

Ina Miiller, Tobias Moebert, and Ulrike Lucke

1 The Promise and Pitfalls of Personalization

The use of computers in education is associated with several bencfits, for cxample.
a high potential to personalize the leaming process. Reasons for this are, among
others, the high flexibility of digital media, the broad availability of contextual data,

and the au ven data. In such way,

every user could get a selection of the most appropriate content in the most suitable

QESICHTERPUZILE | form for his or him — assuming that this might result in the highest possible output
‘ of related cognitive processes (Brusilovsky, 1996)

¢ Recent developments further stimulated this vision. For instance, enhanced data-

. — base and memory technology is able to deal with huge amounts of data. even under

conditions of uncertainty within that data (Hariri, Fredericks, & Bowers, 2019).

Improved algorithms are able to recognize patterns, classify data, and take decisions

that previously were limited to the human brain (Poole & Mackworth, 2017)

ESICHTERPUZELE — £ EMOTIONSERKENNUNG Omnipresent sensors, devices, and networks gather, e, and deliver informa-

tion even on very personal conditions of the users (Weiser, 1991). There are several

approaches to raise the potential of such ‘sman” technologies for educational sce-

in the fields of pervasive education (Lucke & Rensing. 2014), adaptive

learning (Economides, 2009), o leaming analytics (Romero & Ventura, 2010). The

peomise is that supporting the learning process through the direct addressing of the

learner and an analysis of the individual learning processes, considering the certain

nceds and capabilities of the learner under his current conditions, will result in an

improved learning process. From an individual's perspective, this can help to reduce

barriers and increase success. At the same time. this leads to a classification of

smated processing of such media based on the

X

EVA-5CORE EVA-SKILLS VERLAUF

/__/\__/

2 y of Potsdam, Potsdam, Germany
s mochert @ uni- potsdam &
STUFEN EMOTIONSERKENNUNG. © Speinger Nature St m
DEINE ANTWORT RICHTICE ANTWORT -
- . N. Pinkwart. . Liv (eds.), Artife « Supported Educational
R AN i - . Advances in Analy Learning and Teaching

Technole

e 130-41099-5_16

L]




AVETS]y.
\B.Q\\’ s"ta}

Ethical discussions on innovations

Self-driving cars
Racial profiling
Atomic bomb
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Digital first, concerns second

66

Computer scientists are not famous for their ethical thoughts. They develop
software that is good when it runs without errors. The social sciences and
philosophy, on the other hand, are predestined to take a critical look at

technical developments and embed them in a social context.?

L translated from https://www.deutschlandfunk.de/virtuelle-realitaet-wann-es-gefaehrlich-wird.1148.de.html?dram:article_id=348671 (17.03.2016)
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Targeted Domains

Technology Decision, Action

Law Attribution, Guilt

ssauanben

Ethics Responsibility

g
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When law becomes relevant
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Socio-technical arrangements

Construction environment  Interaction Living environment
Designs C, Situation Design L

\
<« |
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Empirical work

* How does interaction between humans and technology look like?

* Which expectations do designers have regarding the interaction with users?
* Which expectations do users have regarding the interaction with technology?
* How does complexity result from this situation?

—> Orientation problems

* How do orientation problems arise?
* How do expectations, complexity and orientation problems mutually interfere?

- Uncover, visualize and translate

12.06.2020 i ity of Potsdam | Department of Computer Science



Case studies

Personal VR

Leisure Assistant Exit Room
Transformative potential for social o
Profession VR

OP Robot
Classroom
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OP Robots o
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OP Robots: results

Peculiarities: Characteristics:

* Increased teamplay, * Only for selected medical areas
technology connects human agency * National differences in usage

* Users as instant co-constructors of * Monopolist: Intuitive Surgical
technology

* Robot (HW+SW) acts for a human

* Recipients of technology (patients) is e Co-construction

important for the effectivity
* Relevance of recipients

12.06.2020 i ity of Potsdam | Department of Computer Science
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Personal Assistants 3,1
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Personal Assistants : results

Peculiarities: Characteristics:
* Common technology enhanced by Al * High interconnectivity with other
* Un-intended learning and connections technology (inter-activities,
by the device intransparency)
* Un-intended reading of data by * Everyday life
manufactuer

* Normalisation and variation of

* Digital experiments in personal life usage practices

* Creation of safety along with creation
of new uncertainty

* Users as autonomous co-
constructors, depending on
technophily and creativity

12.06.2020 i ity of Potsdam | Department of Computer Science
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Virtual Reality: results

Peculiarities: Characteristics:
® Strict roles in overall story ®* Immersion to another world
® Increased experience in leisure and ®* Based on cooperation
profession * Learning experience through presence
* Various levels of presence, * Tradeoff between reduction and
transcendence preservation of complexity
* Functional vs. fictituous setting * Selective takeover of schemata during
® Constructors: copying the real world reflection (training vs. gaming)

while reducing it to a minimum

® Users: seeing artificial world that is
sensed to be real 2> mismatch

® Clearly structured agency / control

12.06.2020 i ity of Potsdam | Department of Computer Science



Socio-technical arrangements

Construction environment

Functional expectation (C)

Autonomy

Extendability Conflicting te¢hnical & social rules

situation

Substitution _
Experienced

interaction
scenario

Designed

)

Code'is law

Extended designs
eractio

Intention recognition

Emotion recognition

of the int

Artificial intelligence

Interaction expectation (C) pe == >..».
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Living environment

Functional expectation (L)

Errors / failures
Impact

Adequacy

Orientation

Autonomy

Stable roles

Interaction expectation (L)
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Complex Complicated
’,?\ the relationship between cause and
PR the relationship between cause effect requires analysis or some other
v and effect can only be perceived form of investigation and/or the
in retrospect application of expert knowledge

|

probe - sense - respond
emergent practice

sense — analyze - respond
good practice

novel practice

no relationship between cause
and effect at systems level

best practice

the relationship between cause

and effect is obvious to all asseSS th |S

How to

Q act - sense -respond sense — categorize - respond i
« 0y , _ before things
‘- Chaotic Simple

happened?
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Complexity (continued)

Predictable Predictable with The interaction dynamic
without previous detailed / expert IS intransparent

= knowledge? knowledge? to the user. connected

) o)
e . . _ reactive 'é
3 Interaction Interaction Interaction =
o)) o e o ] Q.
= situation 1 situation 1 situation 1 non-linear -
N @)
S . . stateful =
T Interaction N Interaction g
© situation 2 situation 2 self-organized c
C e
S dapt 3
s Interaction adaptive s
2 situation 3 contra-intuitive S
o 7))
n l rigid

v v
simple complicated complex trade-offs
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The demand for ethical orientation

DE GRUYTER ‘

 Complex socio-technical arrangements might

have unpredictable effects: Werner Stegmaier

. : WHAT IS
— In the living environment ORIENTATION?
— In the construction environment e s il

- Future interaction scenarios are unknown

* Todays design decision does not only affect
todays interaction scenarios, but also future!

* Whatis ,the right thing“ to be done?
- Where and what might be helpful clues?

12.06.2020 i ity of Potsdam | Department of Computer Science



Reflective questions

To be asked
* in conceptualization or proposal phase

 in all phases where problems might affect the conception
of a project.

- Goal setting

- Good life

- Pictures of humans
- Technology

12.06.2020 i ity of Potsdam | Department of Computer Science




Reflective questions: goal setting f

 What is the technical and social goals of your projects?

« Which social problem is solved by using your solution?

« How might this system change the life of its users?

* Which (technical and social) chances result from the project?

« Which (technical and social) risks might result from the project?
« Would you use the system you are developing?

* Would you recommend your family or friends to use it?
 What is the ideal scenario of use for the system? (utopia)

* What is the worst possible scenario of use? (dystopia)

12.06.2020 i ity of Potsdam | Department of Computer Science



Reflective questions: good life

 What does good life for your and for others mean to you?
« What should never happen to a world you want to live in?
 What means happiness to you?

 What does a good/just society look like to you?

« What does a successful/good life mean to you?

12.06.2020 i ity of Potsdam | Department of Computer Science



Reflective questions: pictures of humans

 What are the basic needs of human beings?

« How do you think these needs are met in the best possible way?
« What does a dignified life look like?

« What is your relationship between quantity and quality of life?
 Is the evolution of mankind random, or improving, or negative?
 What does autonomy mean to you?

 What does justice mean to you?

 What does concern mean to you?

« What does responsibility mean to you?
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Reflective questions: technology h

 What do you consider good technology?

« What purposes does the use of technology serve for you?

« Can social problems be solved (primarily) by technology?

« Do you consider this to be without alternative (sensible, good)?
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Operationalization of this reflection

ComplexEthics

(Funktionalit - )Exwartupden Ref
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Ethics In the development process

Requirements  Punctual ethical reviews
monitor > approve are rather less effective,
but expensive.

* Nobody is more familiar
with the potential of a
technology than its
developer!

certify consult 9 Eth|CS by deSign

Development
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Thank you!
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Prof. Dr.-Ing. habil. Ulrike Lucke

University of Potsdam

Department of Computer Science

Complex Multimedia Application Architectures
ulrike.lucke@uni-potsdam.de
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