Steffen Mitschelen

META-TOOLS
FOR DESIGN

An Experimental Method for
Investigating Design Tools

[transcript] Design



https://doi.org/10.14361/9783839480380-001

Steffen Mitschelen
Meta-Tools for Design

Design | 74

Inhat.

ttps://d 0. - i 1P 216.73.216.173, am 24.09.2026, 12:03:09. ©

Erlaubnis ist jede l untersagt, it



https://doi.org/10.14361/9783839480380-001

Steffen Mitschelen, born in 1990, is a design researcher and interface designer and
works as a user-experience (UX) designer at SAP SE. His research interests focus
on critical approaches to digital technologies and user interfaces and are comple-
mented by hands-on work with diverse tools and materials. His transdisciplinary
background enables him to integrate theoretical and practical perspectives in his
work. In 2017, he began his doctoral research at the Department of Experimental
Informatics at Kunsthochschule fiir Medien Kéln. This work not only deepened his
theoretical focus but also solidified his teaching experience by conducting work-
shops at various design and art universities across Germany.

hitps://d 0. - 1P 216.73.216.173, am 24.09.2026, 12:03:09. © i iitzter Inhalt.
Erlaubnis ist jede i untersagt, it i Inhalts im ‘mit, fir oder in



https://doi.org/10.14361/9783839480380-001

Steffen Mitschelen

Meta-Tools for Design

An Experimental Method for Investigating Design Tools

[transcript]



https://doi.org/10.14361/9783839480380-001

Dissertation submitted to the Academy of Media Arts Cologne (Kunsthochschule
fiir Medien Koln) for the degree of Doctor of Philosophy (Dr. phil.) in the field of
Art and Media Studies. Submitted under the title: “Meta-Tools: An Experimental
Approach for the Reflection of Design Tools”. The thesis was supervised by: Prof.
Dr. Georg Trogemann, Cologne University of Art and Media (primary examiner)
and Prof. Dr.-Ing. habil. Rainer Groh, Dresden University of Technology (second
examiner). The defense took place in Cologne on January 30, 2026.

Bibliographic information published by the Deutsche Nationalbibliothek

The Deutsche Nationalbibliothek lists this publication in the Deutsche National-
bibliografie; detailed bibliographic data are available in the Internet at https://
dnb.dnb.de

2026 © transcript Verlag, Bielefeld
Hermannstrafle 26 | D-33602 Bielefeld | live@transcript-verlag.de

The automated analysis of the work in order to obtain information, particularly
concerning patterns, trends, and correlations as defined in §44b (text and data
mining) of the German Copyright Act (UrhG) is prohibited without the written
consent of the rights holders.

All rights reserved. No part of this book may be reprinted or reproduced or uti-
lized in any form or by any electronic, mechanical, or other means, now known or
hereafter invented, including photocopying and recording, or in any information
storage or retrieval system, without permission in writing from the publisher.

Cover design: Maria Arndt

Cover illustration: © Steffen Mitschelen

Typesetting: Michael Rauscher

Printing: Druckhaus Bechstein GmbH, Wetzlar
https://doi.org/10.14361/9783839480380

Print-ISBN: 978-3-8376-8436-0 | PDF-ISBN: 978-3-8394-8038-0
ISSN of series: 2702-8801 | eISSN of series: 2702-881X

Printed on permanent acid-free text paper.

Inhat.

1/ 10. - 1P 216.73.216.173, am 24.09.2026, 121
i ig Inhalts im mi



https://dnb.dnb.de
https://dnb.dnb.de
mailto:live@transcript-verlag.de
https://doi.org/10.14361/9783839480380
https://doi.org/10.14361/9783839480380-001

Contents

Acknowledgments ..o 9
Introduction — A Start from Scratch ... 1
0.0 Thesesand QUESTIONS .......oooviiiiiii e 15
0.2 Objectives and FOCUS .........ccoviiiiiiiiiiiiii e 16
0.3 Methods and Procedure ........o.ooieeiiniii e 16

Part 1 — Toward a Model of Working with Design Tools

1.1  WhatareDesign ToOIS? .............ooooiiiiiiii 23
111 LEGO Bricks and Limitation ... 27
1.1.2  Anker Stones and Specialization ...............ccoovviiiiiiiiiiiiini 30
11.3  Sketchpad and Axiomatization .............ccoooeeiiiiiiiniiiiii e 32
114 MacPaint and Navigation ...........cccviiiiiiiiiiiiii e 35
1.1.5  Summary: Design Tools as Tools for Designerly Reflection-in-Action ............ 38
1.2 On the Design Activity ... 39
1.2.1 Artifacts, Context, and FOrm ... 42
1.2.2 Problem-Setting and Problem-Solving ...........ccccooooiiiiiii, 44
1.2.3 Design Thinking and Representational Actions .............ccccccocnnnnnn, 47
1.2.4 Summary: Design as Opening and Searching Through Possibility Spaces ...... 49
1.3 OntheRoleof Tools ..............cooooiiiii 51
1.3 Extensions and EVOIULION ........cooviiiiiiiiiiee e 54
1.3.2 Concretization and AMputations ............ccooveeiiiiiiineiiiiie e 57
1.3.3 Models and Interaction ..............ooooiiiiiiiiiiiiiie e 61
1.3.4 Summary: Tools as Predefined Action Spaces .............cccceeeiieiiiiiiiiiiiinnnn, 66
1.4 A Model of Working with Design Tools ... 67

10. - 1P 216.73.216.173, am 24.09.2026, 12:03:09. © i iitzter Inhalt.
i ig Inhalts im ‘mit, fir oder in



https://doi.org/10.14361/9783839480380-001

Part 2 — Meta-tool Experiments

21

2.11
2.1.2
2.1.3
2.1.4

2.2

2.21
2.2.2
2.2.3
2.2.4

2.3

2.3.1
2.3.2
2.3.3
2.3.4

2.4

2.4]
2.4.2
2.4.3
2.4.4

25

2.51
2.5.2
253
2.5.4

2.6

2.6.1
2.6.2
2.6.3
2.6.4

2.7
2.1
2.1.2

Workshop 1: Prototyping Tools ... 73
Method-Centering and Problem-Centering ...........cccoeeveieeeiieiinnnnniini, 75
SEAMPS FOr GUIS o.ovvieeee e 77
Exemplary Results of Workshop 1 ... 80
Concluding Thoughts on Workshop 1 ... 88
Workshop 2: Surface Thinking ... 91
Presentation, Representation, and Image Formats ...............c.cccooe, 93
Surfaces as SUBFACES ......ooeiiiii i 94
Results of WOrkSROp 2 ......oevveiiiiiiiiiiii e 97
Concluding Thoughts on Workshop 2 ...........ovvvvviiiiiiiiieiiii, 101
Workshop 3: Visualizingin Flatland ....................................... 103
Invariants and Variables .............cccooiiiiiiiii 105
Stencils for Data Visualization ............cccoooviiiiiiiiin 107
Exemplary Results of Workshop 3 ... m
Concluding Thoughts on Workshop 3 ..........oovvviiiiiiiiiiieiii, 120
Workshop 4: Al-Archaeology ..................cocooiiiiiiii 121
Affordances, Signifiers, and Mental Models .................cccciiiiiiiiennn. 122
ALEXCAVALIONS ... 124
Exemplary Results of Workshop & ..o 128
Concluding Thoughts on Workshop & ...........oovvvviiiiiiiieiieiii, 137
Workshop 5: Multimedia Mosaics ... 139
The Evolution of Web Design ...........ovvviiiiiiiieiiii, 141
From Digital to Material MOSaIiCS ..........oovviimiiiiiiiiii i, 144
Exemplary Results of Workshop 5 ... 147
Concluding Thoughts on Workshop b .........oovvvviiiiiiiiiii, 155
Workshop 6: Drawing Robots ... 157
Steps and Limitations ... 159
Tangible AIGOrithms ... 160
Exemplary Results of Workshop 6 ..o 163
Concluding Thoughts on Workshop 6 ............ovvviiiiiiiiiiiiii, 173
Workshop 7: Changing Standards ........................cocoooiii, 175
Capability Hierarchies ..., 177
Exploring Input Capabilities ... 179

10. - 1P 216.73.216.173, am 24.09.2026, 12:03:09. © i iitzter Inhalt.
i ig Inhalts im ‘mit, fir oder in



https://doi.org/10.14361/9783839480380-001

2.1.3 Exemplary Results of Workshop 7 ..........oooimiiiiiiiiiiiiiee 184

2.1.4 Concluding Thoughts on Workshop 7 .........ooovvviiiiiiiiiii 197
2.8 Workshop 8: Perceptual Apparatuses .............................c...oo.. 199
2.8.1 Humans, Technology, and the World ..............cccoiiiiiiiii 202
2.8.2 Material Mixed Realities ...........oooiiiiiiii 204
2.8.3 Exemplary Results of Workshop 8 ...........oovviiiiiiiiiiiii, 208
2.8.4 Concluding Thoughts on Workshop 8 ...........cccooiiiiiiiiiii 215
2.9 Concluding Thoughts on the Meta-Tool Workshops ........................ 217

Part 3 — Patterns for Meta-Tool Workshops

3.1 Patterns for Preparation ... 223
3.2 PatternsforCreation ... 229
3.3 Patterns for Application ... 235
3.4 Patterns for Evaluation ...l 241
3.5 Concluding Thoughts on the Meta-Tool Method .............................. 247
Conclusion — Finishing Lines ... 249
4.1 Practical Implications .........coooiiiiiiiiii 251
4.2 FULUTE QULIOOK ...vvvee e 252
4.3 Final REMArKS ....ovoiiiiii e 253
REfEIreNCeS ..o 255
BIblIOgraphy ......oooiiiiii 255
IMmage REfEIBNCES . .ooooiiiiiiii e 263
Used Tools and AidS ........oeeiriiiiieee e 267

10. - 1P 216.73.216.173, am 24.09.2026, 12:03:09. © i iitzter Inhalt.
i ig Inhalts im ‘mit, fir oder in



https://doi.org/10.14361/9783839480380-001

