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This Talk: Initial Thoughts on:

» Affordances of physical and digital user interfaces

 How is user research in and for public administration different
than for other stakeholders?

 Why do we need to build our own research hardware and
software?
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Affordances

Lperceived and actual properties of the thing, primarily
those fundamental properties that determine just how the
thing could possibly be used*”

Donald A. Norman
The Design of Everyday Things
Doubleday, 1988
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Paper

GPL v3, KDE contributors, https://github.com/KDE/oxygen-icons



Digitalisation

here: the technical and social process of replacing
physical media and workflows with digital counterparts

Examples: book — eBook
physical lever — GUI widget
town square — online forum



Paper as an Interactional Medium

e storage medium
e transport medium
» display medium

e Input medium
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Paper as Transport Medium
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Paper as Display Medium
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Comprehension
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Singer, L. M., & Alexander, P. A. (2017).
Reading Across Mediums: Effects of Reading Digital and Print Texts on Comprehension and Calibration.
Journal of Experimental Education, 85(1), 155-172. https://doi.org/10.1080/00220973.2016.1143794



Paper as Input Medium
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Affordances

Dental Clinic, University of Regensburg:
Doctor requests photographer to take photos of a patient's teeth by filling out a paper form.

Our task: create a digital workflow for this task.

Extraoral

(1 entace
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O Ausschnitt (s.0.)




Affordances

Dental Clinic, University of Regensburg:
Doctor requests photographer to take photos of a patient's teeth by filling out a paper form.

Our task: create a digital workflow for this task.
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we are not the only ones who encountered such issues:

"[...] our study highlighted that these paper-based affordances
are not transferred to the electronic medical record used in the
hospital”

Steven Houben, Mads Frost, Jakob E. Bardram

Collaborative affordances of hybrid patient record technologies in medical work.
Proc. ACM CSCW ‘15




Summary: Affordances of
paper-like user interfaces?

* physical and digital media have different affordances
o digital affordances have to be implemented explicitly

* Inherent affordances of physical media get lost through
digitalisation

» affordances are not binary (e.g., suitability for annotations)




« Affordances of physical and digital user interfaces

 How is user research in and for public administration
different than for other stakeholders?

 Why do we need to build our own research hardware and
software?
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User talking about a new eAkte system
(overheard on the train yesterday)

e ... these were small things where you didn't have to think about
how to do these — you just did them...”

e ... and then | opened another [digital] file but the previous
process hadn't been completed yet and then | got the scanned
Image twice in the same file ..."

e ... Yyou just couldn't delete it at all ..."




Some Observations About Public Administration

* (paper) files are the backbone of all actions (,Aktenmaligkeit®)
« wealth of cultural practices developed around paper

* resistance to change is inherent and a feature, not (only) a bug
* hierarchical and top-down approach to digitalisation

» strong focus on security and availability of digital files

* high level of specialisation, distributed processes - difficult to
effect systemic change

 civil servants generally older, with less IT experience



How Is user research in/for public administration
different than for other stakeholders?

* heterogenous, interwoven tasks (e.g. police officers, judges,
secretaries)

* highly-regulated environment —» no experiments
e strong unions - aversion against metrics

* little exchange between academia and public administration
- few researchers deeply understand bureaucratic processes

 lack of literature on successful UX research/projects




« Affordances of physical and digital user interfaces

 How is user research in and for public administration different
than for other stakeholders?

« Why do we need to build our own research hardware and
software?




e.g. free-form
annotations,
generic
bookmarks, ...

affordances

physical

LGPL v3, KDE contributors, https://github.com/KDE/oxygen-icons



physical

LGPL v3, KDE contributors, https://github.com/KDE/oxygen-icons

e.g. free-form
annotations,
generic
bookmarks, ...

affordan>

affordances

e.g., interactivity
full-text search,
version control, ...




os, https://commons.wikimedia iki/File: Tablet-Mode.jpg / https://commons.wikimedia.org/wiki/File: Thinkpad-x61-tablet.jpg



0s, https://commons.wikimedia iki/File: Tablet-Mode.jpg / https://commons.wikimedia.org/wiki/File: Thinkpad-x61-tablet.jpg



Everything is best
for something and worst
for something else.*

*) see e.g., http://www.billbuxton.com/multitouchOverview.html



— continuum —

s, https://commons.wikimedia.org/wiki/File:Lenovo Tablet-Mode.jpg / https://commons.wikimedia.org/wiki/File: Thinkpad-



Dimensions / Affordances

_ multi-document
peripheral interaction

interaction .
distant
co-located collaboration
collaboration T
«— continuum —
mobility cost
richness i« searchability

update rate  robustness

PD, Evan-Amos, https://commons.wikimedia.org/wiki/File:Lenovo-X61-Tablet-Mode.jpg / https://commons.wikimedia.org/wiki/File: Thinkpad-x61-tablet.jpg


http://www.flickr.com/people/72777468@N00

The Story of
SpelLit, a game for learning reading and writing
(Thomas Winkler et al., Uni Lubeck)

http://www.imis.uni-luebeck.de/de/imis/mitarbeiter/thomas-winkler



2013

Sifteo
cubes

Winkler T., Scharf F., Herczeg M. (2013).

SpelLit - Tangible Cross-Device-Interaction beim Erlernen von Lesen und Schreiben. In Boll, S, Maal, S & Malaka, R (Eds.) Workshopband Mensch & Computer 2013. Mlnchen:
Oldenbourg. 179-184.




,The company was acquired by 3D Robotics In
July 2014. The company's website has been
removed. The software to program the cubes was
moved to GitHub, and parts open-sourced on
December 23, 2014. The product is no longer
offered for sale."

https://en.wikipedia.org/wiki/Sifteo _cubes
GGG



2015

Android
tablets

Winkler T., Stahl J., Jahn G., Herczeg M. (2015).
SpelLit 3.0 - Ein mobiles Miteinander-Lernspiel zum Erwerb der Schriftsprache. In Weisbecker, A, Burmester, M & Schmidt, A (Eds.) Mensch und Computer 2015, Workshopband.
Stuttgart: Oldenbourg Wissenschaftsverlag. 543-550.




,Oour findings show that children had to be

an average of nearly two years older

to be able to comprehend the interaction with the
mini-tablets compared to physical blocks.*

Bouck-Standen D., Schwandt M., Winkler T., Herczeg M. (2016).

ELBIlocks - An Interactive Semantic Learning Platform for Tangibles. In Weyers, B & Dittmar, A (Eds.) Mensch und Computer 2016 - Workshopband. Aachen: Gesellschaft fur
Informatik e.V..


http://www.imis.uni-luebeck.de/de/biblio/author/2881
http://www.imis.uni-luebeck.de/de/biblio/author/3156
http://www.imis.uni-luebeck.de/de/biblio/author/2858
http://www.imis.uni-luebeck.de/de/bib/spellit-tangible-cross-device-interaction-beim-erlernen-von-lesen-und-schreiben-0
http://www.imis.uni-luebeck.de/de/biblio/author/3317
http://www.imis.uni-luebeck.de/de/biblio/author/3318
http://www.imis.uni-luebeck.de/de/biblio/author/3319
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Bouck-Standen D., Schwandt M., Winkler T., Herczeg M. (2016).

ELBIlocks - An Interactive Semantic Learning Platform for Tangibles. In Weyers, B & Dittmar, A (Eds.) Mensch und Computer 2016 - Workshopband. Aachen: Gesellschaft fur
Informatik e.V..




What made Xerox PARC special?
Who else today is like them?
e build your own SW/HW
e really new ideas require new tools
» finding workarounds for vendor
systems Kills creativity

e important output of research:
researchers

_

https://www.quora.com/What-made-Xerox-PARC-special-\WWho-else-today-
, is-like-them/answer/Alan-Kay-11
CC-BY Marcin Wichary, https://commons.wikimedia.org/wiki/File:Alan_Kay and_the_prototype of Dynabook, pt. 5 (3010032738).jpg 63



http://www.imis.uni-luebeck.de/de/biblio/author/2881
http://www.imis.uni-luebeck.de/de/biblio/author/3486
http://www.imis.uni-luebeck.de/de/biblio/author/3402
http://www.imis.uni-luebeck.de/de/biblio/author/2858
http://www.imis.uni-luebeck.de/de/bib/spellit-30-ein-mobiles-miteinander-lernspiel-zum-erwerb-der-schriftsprache
http://www.imis.uni-luebeck.de/de/biblio/author/3487
http://www.imis.uni-luebeck.de/de/biblio/author/3488
http://www.imis.uni-luebeck.de/de/biblio/author/3489

Our Approach



http://www.imis.uni-luebeck.de/de/biblio/author/3280
http://www.imis.uni-luebeck.de/de/biblio/author/3509
http://www.imis.uni-luebeck.de/de/biblio/author/2881
http://www.imis.uni-luebeck.de/de/biblio/author/2858
http://www.imis.uni-luebeck.de/de/bib/elblocks-interactive-semantic-learning-platform-tangibles
http://www.imis.uni-luebeck.de/de/biblio/author/3510
http://www.imis.uni-luebeck.de/de/biblio/author/3511

Design of Artifacts

Observation

(Mackay & Fayard, 1997)

Mackay, W. E., & Fayard, A. L. (1997). HCI, natural science and design: a framework for triangulation across disciplines. Proc. ACM DIS ‘97


http://www.imis.uni-luebeck.de/de/biblio/author/3280
http://www.imis.uni-luebeck.de/de/biblio/author/3509
http://www.imis.uni-luebeck.de/de/biblio/author/2881
http://www.imis.uni-luebeck.de/de/biblio/author/2858
http://www.imis.uni-luebeck.de/de/bib/elblocks-interactive-semantic-learning-platform-tangibles
http://www.imis.uni-luebeck.de/de/biblio/author/3510
http://www.imis.uni-luebeck.de/de/biblio/author/3511
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Create comprehensive
collection of affordances

Replicate and extend recent research
on interactive paper (e-ink, thermochromic)

Observation

Conduct initial field studies
(contextual inquiry, observation)




Theory = = & ——  Befter understanding of affordances
and effects of digitalisation.

Design of Artifaclts s s « & ee—— Reusable HW/SW building blocks for
digital and physical document waorkflows

ObServation wes » » » m—  Knowledge about challenges in public
administration and guidelines for the
implementation of digitalisation efforts




wWhy now?

« wealth of research on pen/paper interaction — worth looking
back

e prototyping electronic paper concepts has become much more
feasible

 digitalisation hitting mainstream — and we are not ready for it




Current Projects




e

library of affordances / suitabilities

Slddlg-e2lmiaedicing pell, auldditiel 1] Tk I E e ILTT TTIEeLa-InTarirtiaiiol

. Design and implementation of an electronic signature solution in the Justice Area

Design and semantics of form and movement

Designing interactive paper: lessons from three augmented reality projects

Designing pen-and-paper user interfaces for interaction with documents

. Designing Pen-and-paper User Interfaces for Interaction with Documents
Development of the legal framework for e-government: a case of the aty of Bogot

__,,', Die eAkte in der offentlichen Verwaltung

& Die E-Akte von Fabasoft

=t Die elektronische Poststelle im Offentlichen Sektor

¢ Digisketch: taming anoto technology on LCDs

Digital document interactions: What knowledge workers do every day
_| Digitale-Agenda | Bildung, Forschung, Wissenschaft, Kultur und Medien
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Writing on thermographic paper from behind




Summary:

e digitalisation requires reflection about physical
and digital affordances

» Ul research for/in public administration is
Important and probably difficult

* puilding and sharing your own hard- and
software Iis worthwhile for a lot of good reasons
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