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Abstract 
This opening article for the special issue on the Future of Design Education 
traces paradigmatic shifts in design, from the twentieth-century mass pro-
duction of artifacts to the twenty-first-century stewardship of evolving 
product-service ecologies. These shifts argue for a systems approach appro-
priate to the complex problems brought on by the industrial and information 
revolutions. Setting the stage for the following topical articles, the authors 
describe connections among human activities and technologies that are 
life-centered in their long-term impact on and by humankind. These changes 
are not simply in the things designers make but in the “why” of design prac-
tice under a paradigm that no longer focuses on the production of tangible 
goods. The article also addresses corresponding shifts in where designers now 
take action (for example, influencing organizational purpose, governance, 
infrastructure, and strategy, not just consumer-facing messages, objects, and 
spaces) and the lengthening of time horizons for evaluating design effects 
in natural, social, and technical systems. Ten principles for today’s designers 
offer guideposts for practice and inform a critique of the industrial-era tradi-
tions still present in much of contemporary design education.
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How Knowledge Advances in a Field

,Q�������KLVWRULDQ�7KRPDV�.XKQ�SXEOLVKHG�7KH�6WUXFWXUH�RI�6FLHQWLğF�5HY-
olutions,�D�VHPLQDO�WUHDWLVH�RQ�KRZ�NQRZOHGJH�DGYDQFHV�LQ�D�ğHOG��.XKQłV�
account of disciplinary models that no longer address current conditions is a 
JRRG�ğW�ZLWK�GHVLJQ�WRGD\�
.XKQ�GHğQHG�normal science as established theories and facts that most 

PHPEHUV�RI�D�ğHOG�DJUHH�DGGUHVV�WKH�PRVW�DFXWH�SUREOHPV�RI�WKH�WLPH��,W�LV�
D�FRQVHQVXV�DURXQG�D�SDUDGLJP��DURXQG�WKHRULHV�RQFH�VXIğFLHQWO\�QRYHO�WR�
KDYH�SXOOHG�DGYRFDWHV�DZD\�IURP�FRPSHWLQJ�PRGHOV�EXW�QRZ�VHHQ�DV�WKH�
basis of fact.1�.XKQ�FDXWLRQHG�WKDW�D�SDUDGLJP�QHHG�QRW�H[SODLQ�HYHU\WKLQJ�
but that it suggests fundamental principles, rules, and standards that guide 
RQJRLQJ�SUDFWLFH�DQG�UHVHDUFK�LQ�WKH�ğHOG�2�$W�WKH�VDPH�WLPH��VDLG�.XKQ��WKH�
paradigm has to be open-ended enough to encompass a range of problems 
or situations for practitioners to address.3 
:KLOH�WKHUH�LV�XVXDOO\�GHEDWH�DQG�VRPHZKDW�UDQGRP�H[SORUDWLRQ�DW�WKH�

HPHUJHQFH�RI�D�QHZ�SDUDGLJP��GLVFRXUVH�WHQGV�WR�VXEVLGH�DV�SUDFWLWLRQHUV�
DFFHSW�WKHRULHV�DV�WKH�EDVLV�RI�IDFW��.XKQ�DUJXHG�WKDW�WKH�PRGHO�VXFFHHGV�E\�
FRQWLQXDOO\�UHYHDOLQJ�D�IDPLO\�UHVHPEODQFH�DPRQJ�WKH�FKDOOHQJHV�WR�ZKLFK�
it is applied.4�8VLQJ�WKH�SDUDGLJP�DV�D�ğOWHU��SUDFWLWLRQHUV�HYHQWXDOO\�UHJDUG�
VRPH�ZRUN�DV�DSSURSULDWH�WR�WKH�ğHOG�DQG�RWKHU�ZRUN�EH\RQG�LWV�SXUYLHZ��
Problems that fall outside the paradigmatic frame are seen as concerns of 
RWKHU�GLVFLSOLQHV�RU�DV�WRR�FRPSOH[�RU�DPELJXRXV�WR�KDYH�VROXWLRQV��.XKQ�
FODVVLğHG�WKH�UHPDLQLQJ�ZRUN�DV�SX]]OH�VROYLQJ��ZKLFK�DGGV�GLYHUVLW\�WR�DQ�
inventory of successful applications under problems already assumed to 
have solutions.5

Anomalies illustrate the inadequacies of the established paradigm to 
DFFRXQW�IRU�VRPH�DVSHFWV�RI�WKH�SUREOHP�W\SH��5HDO�GLVFRYHU\��VDLG�.XKQ��
RFFXUV�ZKHQ�D�IHZ�SUDFWLWLRQHUV�EHFRPH�DZDUH�RI�PRXQWLQJ�FDVHV�WKDW�IDLO�WR�
PHHW�WKH�FULWHULD�RI�QRUPDO�VFLHQFH�DQG�UHTXLUH�QHZ�ODQJXDJH��FRQFHSWV��DQG�
procedures.6�,Q�VRPH�LQVWDQFHV��WKH�ğHOG�UHVSRQGV�E\�UHOD[LQJ�WKH�WKUHVKROG�
FULWHULD�RI�WKH�H[LVWLQJ�SDUDGLJP�WR�PDNH�DQRPDORXV�SUREOHPV�DSSHDU�WR�ğW�
QRUPDO�VFLHQFH��+RZHYHU��D�FULVLV�RFFXUV�ZKHQ�DQRPDOLHV�GHPDQG�LQFUHDVLQJ�
attention, blur disciplinary boundaries and rules, or erode the application of 
standards.7�,Q�WKLV�VHQVH��NQRZOHGJH�GRHV�QRW�DGYDQFH�WKURXJK�D�FXPXODWLYH�
process of revisionary adjustments or simply by adding to the scope of an ex-
isting paradigm.8�,QVWHDG��D�QHZ�SDUDGLJP�LV�QHFHVVDU\�WR�DFFRXQW�IRU�DQRP-
DORXV�FLUFXPVWDQFHV��.XKQ�GHVFULEHG�WKLV�SDUDGLJP�VKLIW�DV�D�UHYROXWLRQ�  

Design Is in the Middle of a Paradigm Shift

7KHUH�LV�QR�VKRUWIDOO�RI�HYLGHQFH�WKDW�GHVLJQ�LV�LQ�WKH�PLGVW�RI�D�SDUDGLJP�
shift and has been for some time (see Figure 1���7KH�LQGXVWULDO�HFRQRP\�WKDW�
HPHUJHG�LQ�WKH�HDUO\�GHFDGHV�RI�WKH�WZHQWLHWK�FHQWXU\�UHRUJDQL]HG�ODERU�
and supply chains to meet the demands of mass production and consumer 
optimism for the future.9�$�WRS�GRZQ�PDQDJHPHQW�DSSURDFK�RQFH�YLHZHG�
EXVLQHVV�DV�D�V\VWHP�RI�LQSXWV��NQRZOHGJH��FDSLWDO��PDWHULDOV��ODERU��DQG�
HQHUJ\���WUDQVIRUPDWLRQDO�SURFHVVHV��GHVLJQ��PDQXIDFWXULQJ��DQG�GLVWULEX-
WLRQ���DQG�RXWSXWV��JRRGV�DQG�VHUYLFHV��ZLWK�WKH�JRDO�WR�RSWLPL]H�HIğFLHQF\��

1 Thomas Kuhn, The Structure of Scientific 
Revolutions, 4th ed. (Chicago: University 
of Chicago Press, 2012), 24.

2 Ibid., 10.
3 Ibid.
4 Ibid., 46.
5 Ibid., 36.
6 Ibid., 55.
7 Ibid., 84.
8 Ibid., 85–86.
9 Reon Brand, “Co-emerging Futures: 

A Model for Reflecting on Streams 
of Future Change” (paper, published 
by Philips Design, 2019), 5, available 
at https://www.researchgate.net/
publication/333972702.

https://www.researchgate.net/publication/333972702
https://www.researchgate.net/publication/333972702


99 Davis and Dubberly: Rethinking Design Education

10 Richard Florida, “The World Is Spiky,” 
Atlantic Monthly, October 2005, 48, 
https://creativeclass.com/rfcgdb/articles/
other-2005-The%20World%20is%20
Spiky.pdf.

11 Klaus Schwab, “The Fourth Industrial 
Revolution: What It Means, How to 
Respond,” World Economic Forum, 
January 14, 2016, https://www.weforum.
org/agenda/2016/01/the-fourth-industri-
al-revolution-what-it-means-and-how-
to-respond/.

Modern industry scaled production to address a scarcity of goods. Fueled 
by the developing marketing and advertising practices, stylistic changes 
encouraged continuous consumption through ensembles of visually and 
IXQFWLRQDOO\�UHODWHG�SURGXFWV�DQG�PHVVDJHV��5HVRXUFHV�VHHPHG�LQğQLWH��
DQG�UDSLG�WHFKQRORJLFDO�GHYHORSPHQW�EHFDPH�V\QRQ\PRXV�ZLWK�SURJUHVV��
+RZHYHU��WKH�JURZWK�RI�WKH�FRQVXPHU�VRFLHW\�KDG�FRQVHTXHQFHV�DV�SHRSOH�
lost their connection to nature, imagined social status through the lens of 
manufactured goods, and traded place-based identities for participation in 
an industrial monoculture.
7KH�H[SHULHQFH�HFRQRP\�RI�WKH�ODWH�WZHQWLHWK�FHQWXU\�HPSKDVL]HG�OLIH-

style and brand, rooted in media narratives that spread rapidly through ex-
SDQGLQJ�GLJLWDO�WHFKQRORJ\��8QGHU�D�7KLUG�,QGXVWULDO�5HYROXWLRQ�Ō��GHğQHG�
E\�DGYDQFHV�LQ�FRPSXWLQJ�SRZHU�DQG�QHZ�ZD\V�RI�JHQHUDWLQJ��SURFHVVLQJ��
DQG�VKDULQJ�LQIRUPDWLRQ�Ō�DFFHVV�WR�H[SHULHQFH�GULYHQ�V\VWHPV�DQG�VHUYLFHV�
became more important than the tangible attributes of the devices that 
GHOLYHUHG�WKHP��,Q�RWKHU�ZRUGV��SK\VLFDO�SURGXFWV�EHFDPH�FRPPRGLWLHV�ZLWK�
YDOXH�DQG�GLIIHUHQWLDWLRQ�DGGHG�E\�VRIWZDUH��7HFKQRORJLFDO�DFFHOHUDWLRQ�GL-
YLGHG�WKH�ZRUOG�LQWR�FHQWHUV�RI�LQQRYDWLRQ��SODFHV�WKDW�VHUYH�FHQWHUV�RI�LQQR-
YDWLRQ��DQG�SODFHV�WKDW�VWUXJJOH�WR�NHHS�XS�ZLWK�D�WHFKQRORJLFDOO\�FRQQHFWHG�
ZRUOG�DV�D�VLQJXODU�PRGHO�RI�VRFLDO�DQG�HFRQRPLF�SURJUHVV�10
$�)RXUWK�,QGXVWULDO�5HYROXWLRQ�Ō�DQ�RQJRLQJ�,QIRUPDWLRQ��5HYROXWLRQ�Ō��

�QRZ�FRQQHFWV�WHFKQRORJLHV�DQG�KXPDQ�DFWLYLWLHV�LQ�ZD\V�WKDW�EOXU�WKH�OLQHV�
among physical, digital, and biological spheres. We understand life in terms 
RI�LQIRUPDWLRQ�HQFRGLQJ�DQG�GHFRGLQJ��ĠRZV��DQG�IHHGEDFN��7KH�VKHHU�
VSHHG�DQG�YDULHW\�RI�FXUUHQW�EUHDNWKURXJKV�DUH�ZLWKRXW�SUHFHGHQW�DQG�
transform entire systems of production, management, and governance.11 

Figure 1
Principles of organization. Table courtesy 
of Hugh Dubberly. Originally appeared 
in “Design in the Age of Biology: Shift-
ing from a Mechanical-Object Ethos to 
an Organic-Systems Ethos,” Interactions 
15, no. 5 (2008): 35–41, https://doi.
org/10.1145/1390085.1390092.
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7KLV�HFRQRP\�HQDEOHV�RUJDQL]DWLRQV�DQG�HYHU\GD\�SHRSOH�WR�FUHDWH�DQG�GLV-
tribute information, products, and services. Platforms extend the ability of 
RWKHUV�WR�EXLOG�YDOXH�QHWZRUNV�WKURXJK�UXOHV�EDVHG�WRROV�DQG�V\VWHPV�WKDW�
reduce investment in costly development expertise and time. Cross- functional 
WHDPV�FUHDWH�DQG�PRGLI\�WKHVH�V\VWHPV�WKURXJK�ERWWRP�XS�SURFHVVHV�LQ�ZKLFK�
ŃJRRG�HQRXJK�IRU�QRZń��L�H���ŃPLQLPXP�YLDEOH�SURGXFWń��LV�DQ�LWHUDWLYH�JRDO�
VWDWH��2QJRLQJ�XVHU�IHHGEDFN�LPSURYHV�HDFK�QHZ�YHUVLRQ��7HDPV�UHOHDVH�HDUO\�
and-often or even continuously in order to get diverse feedback as soon as 
SRVVLEOH��UDWKHU�WKDQ�ZDLWLQJ�PRQWKV�RU�\HDUV�WR�SHUIHFW�HGLWLRQV��7KLV�ERWWRP�
XS��LWHUDWLYH�SURFHVV�ODUJHO\�UHSODFHV�D�ZDWHUIDOO�VHTXHQFH�RI�PDQDJHPHQW�
approval phases. 

At the same time, a century of ignoring the external consequences of mas-
sively-scaled human activity illustrates that systems-level problems cannot be 
UHVROYHG�VLPSO\�E\�DGGUHVVLQJ�D�IHZ�OHYHUDJH�SRLQWV�LQ�OLQHDU�FDXVDO�FKDLQV��
1HLWKHU�LV�WKHUH�D�VLQJXODU��RQFH�DQG�GRQH�VROXWLRQ�IRU�UHPHG\LQJ�GDPDJH�
WR�VRFLHW\�DQG�WKH�QDWXUDO�ZRUOG��5HODWLRQVKLSV�DPRQJ�FRPSOH[�V\VWHPV�DUH�
YRODWLOH��GLIğFXOW�WR�SUHGLFW��DQG�UHTXLUH�YLJLODQFH��DV�HYHU\�GHVLJQ�UHVSRQVH�
can produce a myriad of effects.

As the context for design practice continues to change, so do the time hori-
]RQV�DV�WKH�EDVLV�IRU�DFWLRQ��:H�OLYH�LQ�WKH�$QWKURSRFHQH��ZKHQ�KXPDQ�DFWLYLW\�
LV�WKH�GRPLQDQW�LQĠXHQFH�RQ�FOLPDWH�DQG�WKH�HQYLURQPHQW��UDLVLQJ�XQSUHF-
edented challenges. Design must be more than human-centered in its short-
WHUP�EHQHğWV�IRU�LQGLYLGXDOV�EXW�DOVR life-centered in its long-term impact on 
and by humankind. An article in Nature reported that human-made materials 
QRZ�RXWZHLJK�DOO�ELRPDVV�RQ�(DUWK�12 In 2016, the World Economic Forum 
SRVLWLRQHG�WKH�FKDOOHQJHV�RI�WKLV�HUD�DV�WKH�PRVW�LPSRUWDQW�WKH�ZRUOG�KDV�HYHU�
faced.13�7KH�8QLWHG�1DWLRQV�OLVWV�VHYHQWHHQ�JRDOV�DV�D�ŃEOXHSULQW�WR�DFKLHYH�D�
EHWWHU�DQG�PRUH�VXVWDLQDEOH�IXWXUH�IRU�DOO�SHRSOH�DQG�WKH�ZRUOG�E\������ń�D�
universal call to action.14 Work today must change from thinking about short 
FDXVDO�FKDLQV�WR�DFNQRZOHGJLQJ�RUJDQLF��RIWHQ�FLUFXODU��DQG�FDVFDGLQJ�HIIHFWV�
LQ�FDXVDO�QHWZRUNV�DQG�RYHU�WLPH��0RUHRYHU��GHVLJQ�DSSURDFKHV�PXVW�EH�
KROLVWLF��VXVWDLQDEOH�DQG�HWKLFDO�SUDFWLFHV�PXVW�DSSO\�DFURVV�DOO�RUJDQL]DWLRQDO�
activities.
8QGHU�WKLV�QHZ�SDUDGLJP��GHVLJQHUV�PXVW�EHWWHU�XQGHUVWDQG�WKHLU�UROHV�DV�

VWHZDUGV�DQG�WKH�VFRSH�RI�FRQFHUQV�WKDW�EHQHğW�VRFLHW\�DQG�WKH�SODQHW��QRW�
MXVW�WKH�HQWLWLHV�IRU�ZKLFK�WKH\�ZRUN��&ROOHJH�OHYHO�GHVLJQ�SURJUDPV�PXVW�QRW�
only prepare students for an era very different from the artifact-centered prac-
WLFHV�RI�WKH�WZHQWLHWK�FHQWXU\�EXW�DOVR�IRU�ORQJ�WHUP�FDUHHUV�WKDW�ZLOO�FRLQFLGH�
ZLWK�WKH�H[SDQGLQJ�HIIHFWV�RI�WKH�,QIRUPDWLRQ�5HYROXWLRQ��

The Information Revolution

$Q�LQIRUPDWLRQ�DQG�VHUYLFH�HFRQRP\�SUHVHQWHG�GHVLJQHUV�ZLWK�VLWXDWLRQV�WKDW�
no longer matched the artifact-centered problems of the industrial era. It 
XVKHUHG�LQ�WKH�ULVH�RI�VPDUW�FRQQHFWHG�SURGXFW�VHUYLFH�HFRORJLHV�Ō�systems of 
V\VWHPV��2QFH�FKDUDFWHUL]HG�E\�XVHU�transactions��RUJDQL]DWLRQV�DQG�FRPPX-
QLWLHV�QRZ�VHHN�RQJRLQJ�UHODWLRQVKLSV by offering greater access to the people 
and systems that run things. Companies convert products to services that are 

12 Emily Elacham et al. “Global Human-Made 
Mass Exceeds All Living Biomass,” 
Nature 588 (2020): 442–44, https://doi.
org/10.1038/s41586-020-3010-5.

13 World Economic Forum, “What Are the 10 
Biggest Global Challenges?,” World Eco-
nomic Forum, January 21, 2016, https://
www.weforum.org/agenda/2016/01/
what-are-the-10-biggest-global-chal-
lenges/.

14 United Nations, “Sustainable Develop-
ment Goals,” 2015, accessed May 18, 2023, 
https://sdgs.un.org/goals.

https://doi.org/10.1038/s41586-020-3010-5
https://doi.org/10.1038/s41586-020-3010-5
https://www.weforum.org/agenda/2016/01/what-are-the-10-biggest-global-challenges/
https://www.weforum.org/agenda/2016/01/what-are-the-10-biggest-global-challenges/
https://www.weforum.org/agenda/2016/01/what-are-the-10-biggest-global-challenges/
https://www.weforum.org/agenda/2016/01/what-are-the-10-biggest-global-challenges/
https://sdgs.un.org/goals
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FXVWRPL]DEOH��FRQWLQXRXVO\�XSGDWHG��DQG�H[WHQGDEOH��HURGLQJ�WUDGLWLRQDO�
internal and external control. 

Computers are built into everything. Physical and virtual sensors mon-
itor and gather oceans of information about people and the environment. 
6PDUW�SURGXFWV��RQ�GHPDQG�FORXG�FRPSXWLQJ��DQG�SDWWHUQ�ğQGLQJ�VRIW-
ZDUH�PHGLDWH�SHRSOHłV�LQWHUDFWLRQV�ZLWK�HDFK�RWKHU�DQG�WKHLU�SK\VLFDO�VXU-
URXQGLQJV��(GJH�FRPSXWLQJ�Ō�D�ORFDO�RU�RQ�SUHPLVHV�FORXG�Ō�UHGXFHV�FRVW��
increases speed, ensures availability, and improves privacy and security. Ar-
WLğFLDO�LQWHOOLJHQFH�GHPRQVWUDWHV�WKH�DELOLW\�WR�SURGXFH�JHQHUDWLYH�VROXWLRQV�
RQFH�WKRXJKW�WR�EH�WKH�VROH�SURYHQDQFH�RI�KXPDQV��'LJLWDO�WZLQV�SUHGLFW�
system failures and model trade-offs to lessen their impact. And platforms 
create opportunities for others to add functionality and create value. 
7KH�UROH�RI�FRPSXWLQJ�LV�XELTXLWRXV��$�ZRUOG�WKDW�UHFRUGV�HYHU\�DFWLRQ�

DQG�HYHU\�RSLQLRQ�DOVR�FUHDWHV�DQ�H[SORVLRQ�RI�GDWD��7KH�PRVW�YDOXDEOH�
FRPSDQLHV�EXLOG�DQG�PLQH�YDVW�GDWD�FROOHFWLRQV��:RUOGZLGH��JRYHUQPHQWV�
DQG�QRQ�SURğW�RUJDQL]DWLRQV�EDVH�GHFLVLRQV�DQG�DGYRFDF\�RQ�GDWDEDVHV�
WKDW�UHYHDO�SDWWHUQV�LQ�GLJLWDO�LQIRUPDWLRQ��$QDO\]LQJ�GDWD�LV�LQFUHDVLQJO\�
LPSRUWDQW��DQG�NQRZLQJ�WKH�ULJKW�TXHVWLRQV�WR�DVN�RI�DOO�WKLV�LQIRUPDWLRQ�
LV�D�FULWLFDO�GHVLJQ�VNLOO��,W�LV�HDV\�WR�LPDJLQH�QHZ�UROHV�IRU�GDWD�VFLHQFH�LQ�D�
UDSLGO\�H[SDQGLQJ�GHVLJQ�SUDFWLFH��+RZHYHU��DQ�HPSKDVLV�RQ�PHDVXUHPHQW�
DOVR�KDV�SROLWLFDO�DQG�HWKLFDO�UDPLğFDWLRQV��KRZ�GDWD�DUH�FROOHFWHG��ZKR�KDV�
DFFHVV��DQG�WKH�FRQFOXVLRQV�GUDZQ�DUH�ODUJHO\�XQUHVROYHG�DV�WHFKQRORJLFDO�
capability outpaces best practices and policy.
$Q�DOZD\V�RQ�DOZD\V�FRQQHFWHG�ZRUOG�DOVR�GHPDQGV�WKDW�GHVLJQHUV�

NQRZ�PRUH�DERXW�SHRSOH�DQG�WHFKQRORJ\�WR�PDLQWDLQ�UHOHYDQFH��LQIRUP�
the next generation of products and services, and improve the quality of 
SHRSOHłV�H[SHULHQFHV��7UDGLWLRQDO�GHVLJQ�SUDFWLFHV�Ō�PRVWO\�RQH�GLUHFWLRQDO�
LQ�WKHLU�UHODWLRQVKLSV�EHWZHHQ�SURYLGHUV�DQG�FRQVXPHUV�Ō�DUH�H[SHFWHG�WR�
lose jobs over the coming decade. On the other hand, employment projec-
WLRQV�VKRZ�H[SRQHQWLDO�JURZWK�LQ�ğHOGV�ZLWK�DFWLYH��G\QDPLF�HQJDJHPHQW�
ZLWK�SHRSOH��LQWHUDFWLRQ�GHVLJQ��VRIWZDUH�GHVLJQ��VHUYLFH�GHVLJQ��DQG�VWUD-
WHJLF�ZRUN�ZLWK�RUJDQL]DWLRQV�DQG�FRPPXQLWLHV��)RU�GHVLJQHUV��FRPSXWHUV�
UHPDLQ�D�WRRO�EXW�DUH�DOVR�D�PHGLXP�RU�FKDQQHO�WKURXJK�ZKLFK�WKH�GHVLJQ�
RXWSXWV�UHDFK�DQG�OHDUQ�IURP�WKH�SHRSOH�ZKR�XVH�WKHP��,Q�DQ�DJH�RI�ELJ�
GDWD�DQG�DUWLğFLDO�LQWHOOLJHQFH��GHVLJQHUV�PXVW�XQGHUVWDQG�GDWD�VWUXFWXUHV��
KRZ�PDFKLQHV�ŃWKLQN�ń�DQG�WKH�VRFLDO�DQG�HWKLFDO�LPSOLFDWLRQV�HPEHGGHG�LQ�
ERWK��0RUHRYHU��LQ�D�NQRZOHGJH�GULYHQ�HFRQRP\��WKH�ERXQGDULHV�RI�UHVSRQ-
VLELOLW\�DUH�QRW�DOZD\V�FOHDU�RU�ğ[HG��&RPSHWLWRUV�PD\�DOVR�EH�FROODERUD-
tors. Suppliers may also be customers. Employees may also be constituents 
ZKRVH�ZLVKHV�PDWWHU�15
7KH�HPHUJHQFH�RI�D�NQRZOHGJH�GULYHQ�HFRQRP\�XQGHUPLQHG�WKH�RUJDQL-

]DWLRQ�DV�PDFKLQH�PHWDSKRU�RI�WKH�LQGXVWULDO�HUD��2UJDQL]DWLRQV�QR�ORQJHU�
PHDVXUH�VXFFHVV�E\�WKHLU�SK\VLFDO�DVVHWV�DQG�DVVHPEO\�OLQH�HIğFLHQF\��EXW�
E\�WKH�YDOXH�FUHDWHG�E\�DOO�ZRUNHUVł�XVH�RI�LQIRUPDWLRQ�DQG�RUJDQL]DWLRQDO�
responsiveness to change. Computers fueled early transformation by as-
sisting management through mathematical modeling and tracking. As ser-
YLFHV�RYHUWDNH�FRQYHQWLRQDO�SURGXFWV��WKHUH�DUH�GHPDQGV�IRU�QHZ�IRUPV�RI�
SODQQLQJ�DQG�PDQDJHPHQW��7KLV�LV�DQ�RSSRUWXQLW\�VSDFH�IRU�GHVLJQHUV��EXW�

15 Hugh Dubberly and Paul Pangaro, 
“Making Sense in the Data Economy,” 
AIGA Design Futures Papers, January 24, 
2019, http://www.dubberly.com/articles/
making-sense-in-the-data-economy.html.

http://www.dubberly.com/articles/making-sense-in-the-data-economy.html
http://www.dubberly.com/articles/making-sense-in-the-data-economy.html
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Direction of change in design practice — after Morris + Doblin
Hugh Dubberly, 2010

http://www.dubberly.com/wp-content/uploads/2013/06/Dubberly_Space-of-design.pdf
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Successful products meet several needs simultaneously, 
ng user experiences + business models + operations.

What’s
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What’s
Feasible

What’s
Viable

The classic DVF model can be traced to a !rst 
century BC principle by the Roman architect 
Vitruvius Pollio that all design should exhibit 
the attributes of “!rmness, utility, and beauty." It 
is now translated as the intersection of what is 
desirable, viable, and feasible, while simultane-
ously satisfying the requirements and constraints 
of each. Today’s socially responsible designers 
add “equitable”and “sustainable” to this tradi-
tional model.
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also for others. Fields interact and collaborate under a shift from VHQVLQJ�DQG��
UHVSRQGLQJ to existing conditions to SUHGLFWLQJ�DQG�DFWLQJ�RQ�QHZ�SRVVLELOLWLHV�

The Service Economy

7KH�GHVLJQ�RI�VHUYLFHV�QRW�RQO\�GLIIHUV�VLJQLğFDQWO\�IURP�WKH�GHVLJQ�RI�DUWL-
facts but also varies in scale and scope. In cases like a restaurant, services are 
FR�FRQVWUXFWHG�DQG�FRQğQHG�WR�D�SK\VLFDO�SODFH��,Q�RWKHU�H[DPSOHV��OLNH�SRVW�
RIğFHV��VHUYLFHV�VSDQ�VSDFH�DQG�WLPH��$QRWKHU�PRGHO�RUJDQL]HV�SURGXFWV�DQG�
VHUYLFHV�LQWR�HFRORJLHV�WKDW�GHSHQG�RQ�QHWZRUNHG�KDUGZDUH�DQG�GDWD�V\VWHPV��
7KH�SURGXFWLRQ�RI�D�SK\VLFDO�REMHFW�FDQ�EH�PDQDJHG�IURP�EHJLQQLQJ�WR�HQG��
W\SLFDOO\�WKURXJK�ğ[HG�SODQV��HVWLPDWHV��VFKHGXOHV��DQG�EXGJHWV��6HUYLFHV��
HVSHFLDOO\�WKRVH�GHOLYHUHG�RQ�WKH�ZHE��PXVW�DGDSW�FRQWLQXDOO\��0DQDJHUV�FRQ-
stantly monitor conditions, react quickly, and anticipate change.
&URVV�IXQFWLRQDO��PXOWL�GLVFLSOLQDU\�WHDPV�QRZ�GHYHORS�SURGXFWV��VHU-

YLFHV��DQG�V\VWHPV��7KH�DJH�RI�WKH�VROR�GHVLJQHU�LV�PRVWO\�RYHU��'HYHORSLQJ�
successful products and services rests on three pillars (see Figure 2���7KH�ğUVW�
LV�WR�PDNH�VRPHWKLQJ�GHVLUDEOH�IRU�WKH�SHRSOH�ZKR�XVH�LW��WR�PDNH�LW�XVHIXO�
DQG�XVDEOH���'HVLJQHUV�FRQWULEXWH�WR�WKLV�JRDO�WKURXJK�PRGHOV�RI�ZKDW�RXJKW�
to be. 7KH�VHFRQG�SLOODU�VXVWDLQV�WKH�RUJDQL]DWLRQ�WKDW�RIIHUV�WKH�SURGXFW�RU�
VHUYLFH��PDNHV�LW�YLDEOH���0DQDJHUV�FRQWULEXWH�WR�WKLV�JRDO�WKURXJK�D�EXVLQHVV�
PRGHO��HYHQ�ZKHQ�WKH�RUJDQL]DWLRQłV�SXUSRVH�LV�QRW�WR�JURZ�SURğWV��7KH�WKLUG�
pillar ensures that the technologies required to build a product or service are 
DYDLODEOH��PDNHV�LW�IHDVLEOH���(QJLQHHUV�FRQWULEXWH�WKURXJK�D�WHFKQRORJLFDO�
PRGHO��:LWKLQ�WKHVH�WKUHH�SLOODUV�LV�LQFUHDVLQJ�FRQFHUQ�IRU�ZKDW�LV�HTXLWDEOH�

Figure 2
Successful products meet several needs while 
simultaneously improving user experiences 
+ business models + operations. Diagram 
courtesy of Hugh Dubberly.
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DQG�VXVWDLQDEOH��7KDW�LQFOXGHV�DWWHQWLRQ�WR�WKH�GLYHUVLW\�DQG�LQFOXVLYHQHVV�RI�
FRQVWLWXHQWVł�YLHZV�RI�ZKDW�RXJKW�WR�EH�DQG�WKH�SROLFLHV��SUDFWLFHV��DQG�WHFK-
QRORJLHV�WKDW�VXVWDLQ�ERWK�RUJDQL]DWLRQV�DQG�OLIH�RQ�WKH�SODQHW��

Since these models interact, their development must be simultaneous and 
FROODERUDWLYH��5HSUHVHQWDWLRQDO�VWUDWHJLHV�Ō�PRGHOLQJ��VLPXODWLQJ��DQG�SUR-
WRW\SLQJ�Ō�IDFLOLWDWH�FKRLFHV�E\�VWDNHKROGHUV�RI�ZKDW�WR�EULQJ�IRUZDUG��7KHVH�
choices often involve trade-offs, underscoring the political nature of design.
3URGXFW�PDQDJHUV��ZKR�DUH�UHVSRQVLEOH�IRU�EULQJLQJ�QHZ�SURGXFWV��VHU-

vices, or platforms to market and for maintaining and improving them, often 
OHDG�WKH�WHDPV�WKDW�DGGUHVV�WKHVH�LVVXHV��7KLV�FUXFLDO�UROH�LQYROYHV�FRRUGL-
QDWLRQ�DFURVV�PDQ\�ğHOGV�Ō�VHQLRU�PDQDJHPHQW��UHVHDUFK��HQJLQHHULQJ��
TXDOLW\�DVVXUDQFH��PDUNHWLQJ��GHVLJQ��DQG�PRUH��,W�UHTXLUHV�ORRNLQJ�RXWZDUG�
�DW�FXVWRPHUV��PDUNHWV��WHFKQRORJLFDO�WUHQGV��VXSSOLHUV��DQG�FRPSHWLWRUV��
DQG�LQZDUG��DW�FDSDELOLWLHV��WHDPV��VFKHGXOHV��FRVWV��IHDWXUHV�DQG�EHQHğWV��
SULFLQJ��DQG�PRUH���
$�JUHDW�GHDO�RI�ZKDW�SURGXFW�PDQDJHUV�GR�SDUDOOHOV�ZKDW�GHVLJQHUV�GR��

%RWK�DUH�FRQFHUQHG�ZLWK�LQQRYDWLRQ��+RZHYHU��GHVLJQ�HGXFDWLRQ�UDUHO\�DG-
GUHVVHV�SURGXFW�PDQDJHPHQW��PXFK�OHVV�SUHSDUHV�GHVLJQHUV�IRU�WKLV�UROH��7KH�
GHVLJQHUłV�SURFHVV�XVXDOO\�VWRSV�DW�WKH�SUHVHQWDWLRQ�RI�D�SURWRW\SH�DQG�VWDUWV�
RYHU�DJDLQ�IURP�VFUDWFK�ZLWK�D�QHZ�SURMHFW��$W�WKH�VDPH�WLPH��IHZ�EXVLQHVV�
schools offer serious product management study because the content falls 
RXWVLGH�WUDGLWLRQDO�EXVLQHVV�LQWHUHVWV�LQ�ğQDQFH�DQG�PDUNHWLQJ��$V�XQFODLPHG�
FXUULFXODU�VSDFH��SURGXFW�PDQDJHPHQW�RIIHUV�GHVLJQ�VWXGHQWV�QHZ�HPSOR\-
ment opportunities and a ladder to upper management.

The Socio-environmental Challenge

7HFKQRORJ\�PHDVXUHV�HYHU\WKLQJ�DQG�XVHV�PXFK�RI�WKH�GDWD�LW�FROOHFWV�WR�WHOO�
XV�DERXW�RXUVHOYHV�DQG�WKH�V\VWHPV�ZH�HQJDJH��ZH�WKLQN�DERXW�RXU�ERGLHV��
PLQGV��DQG�VRFLDO�LQWHUDFWLRQV�LQ�HQWLUHO\�QHZ�ZD\V��)LWQHVV�GHYLFHV�PRQLWRU�
our health by the second. Drones and imaging technologies extend our phys-
LFDO�UHDFK��DOORZLQJ�XV�WR�VHH�ZKDW�ZDV�SUHYLRXVO\�LQDFFHVVLEOH��$UWLğFLDO�LQ-
WHOOLJHQFH�OHDUQV�IURP�XV�DV�WKH�ERXQGDULHV�EHWZHHQ�ELRORJ\�DQG�WHFKQRORJ\�
EHFRPH�LQFUHDVLQJO\�SRURXV��6RFLDO�QHWZRUNV�FROOHFW�DQG�UH�SXUSRVH�SHUVRQDO�
details from digital interactions, reminding us that faces, places, and traces 
KDYH�DQ�DIWHUOLIH��0DQ\�RI�WKHVH�V\VWHPV�FKDQJH�WKH�UHODWLRQVKLSV�EHWZHHQ�
the providers and consumers of information. Ordinary people become con-
WHQW�SURGXFHUV��PDQXIDFWXUHUV��DQG�FULWLFV��7KH\�LQĠXHQFH�ZKDW�JHWV�PDGH�
DQG�ZKDW�LW�PHDQV�LQ�HYHU\GD\�OLIH�
7HFKQRORJ\�DOVR�UHYHDOV�PRUH�DERXW�QDWXUH�DQG�KXPDQ�HIIHFWV�RQ�WKH�

environment than can be observed through everyday experiences. It re-
cords and models the pace and consequences of unfolding processes that 
VSDQ�JHQHUDWLRQV�DQG�SURMHFWV�IXWXUH�VWDWHV��+RZHYHU��PXFK�RI�WKH�VWRU\�
told by this information is not good. Centuries of social policy and indus-
WULDO��DFWLYLW\�Ō�LQFOXGLQJ�WKH�SURGXFWV�RI�WKH�LQIRUPDWLRQ�DJH�Ō�GHJUDGHG�
natural systems so that regeneration, not just restoration, is an existential 
SULRULW\�IRU�WKH�SODQHW��7KHUH�LV�D�QHHG�WR�UHFRQVLGHU�WKH�ORQJ�VWDQGLQJ�
political and economic agendas that keep humans and nature in harmony, 
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HVSHFLDOO\�LQ�GHYHORSHG�FRXQWULHV��'HVLJQHUV�ZLOO�ğQG�LQVLJKWV�IURP�LQGLJ-
enous cultures that live close to nature, biology and the responses of other 
species to their surroundings, and the self-regulatory and regenerative 
EHKDYLRU�RI�KHDOWK\�V\VWHPV��3URJUHVV�ZLOO�UHTXLUH�EURDG�VRFLDO�FRPPLWPHQW��
EXLOW�WKURXJK�SUDFWLFDO�DQG�YHULğDEOH�GHPRQVWUDWLRQV�WKDW�D�life-centered 
design approach can make a difference. 
7KHUHIRUH��GHVLJQHUV�FRQIURQW�D�FRPSOLFDWHG�DQG�HYHU�H[SDQGLQJ�QHWZRUN�

RI�LQWHUGHSHQGHQFLHV��7KHLU�MRE�LV�QR�ORQJHU�D�VLPSOH�ŃIRUP�IROORZV�IXQFWLRQń�
HTXDWLRQ��LI�LW�HYHU�ZDV��EXW�WKH�PHGLDWLRQ�RI�G\QDPLF�UHODWLRQVKLSV�EHWZHHQ�
people and natural, social, and technical systems. Data also verify that the 
distribution of social and environmental consequences resulting from human 
behavior is uneven and political; that some groups and places are dispropor-
tionately affected as these systems struggle to maintain equilibrium under 
increasing stress.
7KH�UHVXOW�LV�D�FODVV�RI�SUREOHPV�WKDW�GHVLJQ�WKHRULVW�+RUVW�5LWWHO�FDOOHG�

ŃZLFNHG�ń�+H�GHVFULEHG�WKHP�DV�D�SDUDGR[��2Q�WKH�RQH�KDQG��WKH\�DUH�
JURXQGHG�E\�D�EHOLHI�LQ�LQğQLWH�ŃPDNHDELOLW\ń�XQGHU�ŃUHDVRQLQJ�DQG�FLYLOL]HG�
QHJRWLDWLRQ�ń16 On the other hand, they call for “compassionate engagement 
DQG�GUDPDWLF�DFWLRQń�Ō�D�ŃIHHOLQJ�DSSURDFKń�Ō�WR�RYHUFRPH�WKH�XQHTXDO�
effects in the distribution of social capital.17�7KHVH�VLWXDWLRQV�VKDUH�FKDUDF-
teristics not present in the formal crafting of messages, objects, and spaces. 
7KHUH�LV�QR�GHğQLWLYH�H[SODQDWLRQ�RI�DQ\�ZLFNHG�SUREOHP��ZKLFK�OHDYHV�
VRPH�XQFHUWDLQW\�UHJDUGLQJ�ZKHUH�GLVFLSOLQDU\�UHVSRQVLELOLWLHV�PLJKW�EHJLQ�
DQG�HQG��1HFHVVDU\�LQIRUPDWLRQ�HPHUJHV�LQ�WU\LQJ�WR�FKDQJH�WKH�VLWXDWLRQ��
LQFOXGLQJ�YLHZLQJ�WKLQJV�WKURXJK�YDULRXV�OHQVHV��,W�LV�WKURXJK�RQJRLQJ�DUJX-
ment, rather than a priori checklists of performance criteria or traditional 
MRE�GHVFULSWLRQV�IURP�WKH�LQGXVWULDO�HUD��WKURXJK�ZKLFK�UHOHYDQW�FRQGLWLRQV�
become clearer.18 Wicked problems also lack a stopping rule; there is no test 
for determining that the problem is solved.19�$QG�HYHU\�ZLFNHG�SUREOHP�LV�
D�V\PSWRP�RI�DQRWKHU�SUREOHP��7KHUH�LV�D�GLVFUHSDQF\�EHWZHHQ�WKH�H[LVWLQJ�
VWDWH�RI�DIIDLUV�DQG�ZKDW�RXJKW�WR�EH��7KLV�GLVFUHSDQF\�FDQ�EH�GHVFULEHG�LQ�
PDQ\�ZD\V�DQG�DW�PDQ\�GLIIHUHQW�VFDOHV�20 For these reasons, it may be better 
for design education to talk about situations and responses than problems and 
solutions.21�7KH�QDWXUH�RI�WKLV�ZRUN�LV�ZK\�IUDPLQJ�WRGD\łV�G\QDPLF�VRFLR��
environmental challenges may be more important in allocating student time 
WKDQ�H[HFXWLQJ�ŃDOPRVW�SHUIHFWń�VROXWLRQV�
7KH�VKLIW�LQ�FRPSOH[LW\�WKDW�WRGD\łV�VRFLR�HQYLURQPHQWDO�FKDOOHQJHV�UHS-

resent also changes the material�ZLWK�ZKLFK�GHVLJQHUV�ZRUN��)RU�H[DPSOH��
D�VRIWZDUH�DSSOLFDWLRQ�PDSV�WKH�YLHZVKHG��ZKDW�FDQ�EH�VHHQ�IURP�YDULRXV�
ORFDWLRQV�DQG�DW�GLIIHUHQW�HOHYDWLRQV��RI�D�PRXQWDLQRXV�UHJLRQ�22 Overlaying 
WKDW�PDS�ZLWK�SORWV�RI�SULYDWHO\�RZQHG�SURSHUW\�DQG�D�VHFRQG�PDS�RI�EXLOG-
able or cultivatable terrain reveals locations that cannot be developed but are 
critical to the experience of the natural environment. By donating that land 
WR�WKH�QDWXUH�FRQVHUYDQF\�LQ�SHUSHWXLW\��SURSHUW\�RZQHUV�JDLQ�WD[�DGYDQWDJHV�
IURP�ŃXQXVDEOHń�ODQG��WKH�HFR�WRXULVW�LQGXVWU\�EHQHğWV�IURP�XQLQWHUUXSWHG�
YLHZVKHGV��DQG�D�VLJQLğFDQW�FKXQN�RI�QDWXUH�UHPDLQV�XQWRXFKHG��7KH�ŃVWXIIń�
involved in this design challenge is not screens and interfaces. Although it 
is necessary to design these things, the focus is not an interaction design 

16 Horst W. J. Rittel and Melvin M. Webber, 
“Dilemmas in a General Theory of Plan-
ning,” Policy Sciences 4, no. 2 (1973): 158, 
https://doi.org/10.1007/BF01405730.

17 Ibid.
18 Ibid., 161.
19 Ibid., 162–63.
20 Ibid., 165.
21 Hugh Dubberly, “Why We Should Stop 

Describing Design as ‘Problem Solving,’” 
October 20, 2022, http://www.dubberly.
com/articles/why-we-should-stop-de-
scribing-design-as-problem-solving.html.

22 John Fels, Jay Tomlinson, and Michael 
Homes, “Visual Sensitivity Mapping of 
the Blue Ridge Parkway Viewsheds” 
(project, developed by the College of 
Design at North Carolina State Universi-
ty, 1995).

https://doi.org/10.1007/BF01405730
http://www.dubberly.com/articles/why-we-should-stop-describing-design-as-problem-solving.html
http://www.dubberly.com/articles/why-we-should-stop-describing-design-as-problem-solving.html
http://www.dubberly.com/articles/why-we-should-stop-describing-design-as-problem-solving.html
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problem. Instead, good outcomes for nature and society depend on designers 
converting the material of economic infrastructure, government policy, and 
cultural reputation into VWHZDUGVKLS��7KH�VRIWZDUH�PHUHO\�PHGLDWHV�WKRVH�
important relationships.
:RUNLQJ�ZLWK�WKHVH�QHZ�PDWHULDOV�DW�VFDOH�UHTXLUHV�QHZ�PHWKRGV��7KH�XQLW�

of analysis is rarely an individual user, and the results of design action play out 
over time periods not easily addressed by traditional testing. Critical to these 
methods are representational strategies that communicate complex informa-
WLRQ�LQ�ZD\V�WKDW�YDULRXV�FR�GHVLJQHUV�FDQ�XQGHUVWDQG��)XUWKHUPRUH��WHDP�
members must have at least a conversational understanding of the language of 
RWKHU�GLVFLSOLQHV��LQFOXGLQJ�GDWD�VFLHQFH��ZKLFK�LQIRUPV�GHFLVLRQ�PDNLQJ�

Relationships between Designers and Their Work

7KH�,QIRUPDWLRQ�5HYROXWLRQ�FKDQJHV�WKH�WKLQJV�GHVLJQHUV�PDNH�DQG�WKH�WRROV�
DQG�SURFHVVHV�WKURXJK�ZKLFK�WKH\�PDNH�WKHP��,W�DOVR�FKDQJHV�WKH�UHODWLRQ-
VKLS�EHWZHHQ�GHVLJQHUV�DQG�WKHLU�ZRUN��WKH�ZK\�RI�GHVLJQ�SUDFWLFH and ZKDW�
GHVLJQ�PHDQV under a paradigm no longer focused on scaling the production 
of tangible goods (See )LJXUH�����0DQ\�VWXGHQW�SRUWIROLRV�VWLOO�UHĠHFW�DQ�
LQGXVWULDO�SHUVSHFWLYH��7KH\�UHSUHVHQW�DQ�LQGLYLGXDOłV�GHFLVLRQV�UHJDUGLQJ�WKH�
IXQFWLRQ�DQG�DSSHDUDQFH�RI�GLVFUHWH�DUWLIDFWV�Ō�HYHQ�ZKHQ�GLJLWDO�DQG�HYHQ�
ZKHQ�DSSOLHG�WR�VRFLDO�SUREOHPV�Ō�UDWKHU�WKDQ�WKH�H[SDQGLQJ�FRQFHUQV�RI�
contemporary practice.

Figure 3
Direction of change in design practice based 
on Morris and Dobbin by Hugh Dubberly. 
Diagram courtesy of Hugh Dubberly.
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6WHZDUW�%UDQG��IRXQGHU�RI�WKH�:KROH�(DUWK�&DWDORJ and author of The 
&ORFN�RI�WKH�/RQJ�1RZ��RIIHUHG�D�PRGHO�RI�KRZ�D�KHDOWK\�VRFLHW\�ZRUNV�
through functional layers that change at different rates (see Figures 4 and 5���
Like natural ecosystems, various layers of society absorb and incorporate the 
VWUHVV�RI�FKDQJH�DW�GLIIHUHQW�VFDOHV��%UDQG�VXPPDUL]HG��Ń)DVW�SURSRVHV��VORZ�
GLVSRVHV��)DVW�LV�GLVFRQWLQXRXV��VORZ�LV�FRQWLQXRXVĽ��)DVW�JHWV�DOO�RXU�DWWHQ-
WLRQ��VORZ�KDV�DOO�WKH�SRZHU�ń23 He described the  consumer-facing Fashion 
OD\HU�DV�ŃHQJDJLQJĽ��IUHH�WR�H[SHULPHQW�DV�FUHDWLYHO\�DQG�LUUHVSRQVLEO\�DV�VR-
FLHW\�FDQ�EHDU�ń 24 Commerce LQVWUXFWV�EXW�GRHV�QRW�FRQWURO�WKH�OHYHOV�EHORZ�LW��

Figure 4 (top)
Pace-layering — the six distinct time scales. 
© 1999 Stewart Brand. Redrawn by Hugh 
Dubberly.

Figure 5 (below)
Organizations need mechanisms for evolving 
both quickly and slowly. Diagram courtesy of 
Hugh Dubberly, redrawn based on a diagram 
by Arango, in Living in Information, 166.
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,W�LV�ŃVKRUWVLJKWHG�Ľ�SDVVLQJ�VRPH�RI�WKH�YHORFLW\�>RI�FKDQJH@�DQG�ZHDOWK�RQ�
WR�LQIUDVWUXFWXUH�ń25�7KHVH�WZR�IDVW�FKDQJLQJ�OD\HUV�DUH�WKH�KLVWRULFDO�ORFXV�
of design. As such, traditional design practices and education have focused 
primarily on instrumental NQRZ�KRZ��XVXDOO\�ZLWK�VKRUW�WHUP�SHUIRUPDQFH�
JRDOV��$WWHQWLRQ�WR�FRQVXPHU�IDFLQJ�HOHPHQWV�VHUYHG�HUDV�LQ�ZKLFK�GHVLJQHUV�
VRXJKW�RSWLPL]DWLRQ�RI�WKH�SURGXFWLRQ�SURFHVV�DQG�XVHU�FHQWHUHGQHVV�
7RGD\łV�FRQWH[W�IRU�SUDFWLFH��KRZHYHU��H[WHQGV�GHVLJQHUVł�FRQFHUQV�WR�

PRUH�GLVWDQW�KRUL]RQV�DQG�WKH�VORZHU�FKDQJLQJ�OHYHOV�RI�LQIUDVWUXFWXUH�DQG�
JRYHUQDQFH�ZKHUH�HIIHFWV�DUH�PRUH�FRQVHTXHQWLDO�DQG�HQGXULQJ�26 Such lay-
HUHG�HIIHFWV�DUH�ERWK�LQWHUQDO�DQG�H[WHUQDO�WR�RUJDQL]DWLRQV��8VLQJ�UHF\FOHG�
materials, for example, is simply JUHHQZDVKLQJ�LI�QRW�PDWFKHG�E\�D�FRPSDQ\łV�
 purpose-driven commitment to energy-saving production and end-of-life 
product strategies. In this sense, the focus of design shifts from ZKDW and KRZ 
to ZK\, from things and processes to intentions, such as improving, facili-
tating, provoking, and conserving.

A Four-Field Framework

&RQFHSWXDOL]DWLRQ�RI�D�QHZ�SDUDGLJP�DQG�FRKHUHQW�DUWLFXODWLRQ�RI�WKHRULHV�
DQG�PRGHOV�WKDW�JLYH�LW�VWUXFWXUH�WDNH�WLPH��7KH�SURFHVV�RIWHQ�LQYROYHV�HSLVRGLF�
GHSDUWXUHV�IURP�WUDGLWLRQ�RU�VXEGLYLVLRQ�RI�WKH�ğHOG�WR�DFFRPPRGDWH�ZRUN�
WKDW�UHSUHVHQWV�QHZ�SHUVSHFWLYHV�DQG�TXHVWLRQV��$V�.XKQ�ZDUQHG��UHVLVWDQFH�LV�
W\SLFDO��'HVLJQ�SURIHVVRUV�%UXFH�DQG�6WHSKDQLH�7KDUS�RIIHU�D�Four-Field Frame-
ZRUN��ZKLFK�UHSODFHV�D�RQFH�VLQJXODU��LQGXVWULDO�HUD�GHğQLWLRQ�RI�SUDFWLFH�ZLWK�
different but interacting professional agendas (see Figures 6 and 7��27

Although design education programs may foreground one of the four 
agendas as a lens on future professional obligations, all design curricula share 

Figure 6
A four-field framework for design. Diagram 
courtesy of Hugh Dubberly, based on a 
framework by Tharp and Tharp, Discursive 
Design, 34–55. 

23 Stewart Brand, “Pace Layering: How 
Complex Systems Learn and Keep 
Learning,” Journal of Design and Science 
(January 17, 2018): online, https://doi.
org/10.21428/7f2e5f08.

24 Ibid.
–

25 Ibid.
26 Jorge Arango, Living in Information: Re-

sponsible Design for Digital Places (New 
York: Two Wave Books, 2018), 142–46.

27 Bruce M. Tharp and Stephanie M. Tharp, 
Discursive Design: Critical, Speculative, 
and Alternative Things (Cambridge, MA: 
MIT Press, 2018), 43–55.
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VRPH�UHVSRQVLELOLW\�IRU�JUDGXDWH�VXFFHVV�DFURVV�WKLV�GLYHUVH�ZRUOG�RI�ZRUN��
While the primary intent of 5HVSRQVLEOH�'HVLJQ�is social and environmental 
justice, its emergence as a practice does not relieve &RPPHUFLDO�'HVLJQ from 
DWWHQWLRQ�WR�VRFLDO�DQG�HQYLURQPHQWDO�RXWFRPHV��/LNHZLVH��MXVWLFH�GULYHQ�
careers are neither viable nor sustainable if schools ignore that design and 
production are embedded in a matrix of capitalism and politics. 

Ten Principles for Today’s Designers

Despite the diversity of practice, there are overarching principles that should 
JXLGH�WKH�ZRUN�RI�DOO�GHVLJQHUV�

1 Think in terms of systems: Contemporary design challenges reside 
DW�WKH�OHYHO�RI�OLYLQJ�V\VWHPV��QRW�IUHHVWDQGLQJ�DUWLIDFWV��7KH�ZRUN�
RI�GHVLJQ�LV�QR�ORQJHU�WR�PDNH�FKDQJHV�DW�D�IHZ�SODFHV�LQ�D�VLPSOH�
cause-effect chain for entirely predictable results and to resolve prob-
lems of limited scope once and for all. Instead, forces and elements 
FRQVWLWXWH�FRPSOH[�QHWZRUNV�ZKHUH�DQ\�DFWLRQ�FDQ�ULSSOH�WKURXJK�WKH�
V\VWHP��(YHQ�ZKHQ�UHVSRQVLEOH�IRU�RQO\�D�VPDOO�SDUW�RI�WKH�V\VWHP��GH-
VLJQHUV�QHHG�WR�XQGHUVWDQG�WKH�LQWHUGHSHQGHQW�UHODWLRQVKLSV�ZLWKLQ�
situations that produce particular patterns of behavior and effects. 
Change in any single element or relationship may affect the ability of 
larger systems to maintain functional stability. Systems are natural, 

Figure 7 
Four fields may overlap: an individual 
practice might involve only one field or more 
likely various combinations of fields up to 
all four. Diagram courtesy of Hugh Dubberly, 
based on Tharp and Tharp, Discursive Design, 
34–55.

 Mechanical-object Organic-systems

Economic era Industrial age Information age
Paradigm author Newton Darwin
Metaphor Clock-works Ecologies
Values Seek simplicity Embrace complexity

Control Top-down Bottom-up
Development From outside From inside
 Externally-assembled Self-organizing
 Made Grown

Designer as Author Facilitator
Designer’s role Deciding Building agreement
Client as Owner Steward
Relationship Request for proposal Conversation

Stopping condition Almost perfect Good enough for now
Result More deterministic Less predictable
End-state Completed Adapting or evolving
Tempo Editions Continuous updating

The agenda of Profit drives the realm of Commercial Design
Selling goods and services in a market
“Solving problems” and meeting so-called “human needs”
Ultimate goal of maximizing shareholder value

The agenda of Justice drives the realm of (socially) Responsible Design
Helping under-served people and the planet’s living systems
“Design Justice” and “Sustainable Design”

The agenda of Knowledge (“Truth” and “Beauty”) drives the realm of Experimental Design
Exploring (new) possibilities with materials, tools, or processes
Inquiring into aesthetic, conceptual, or perceptual issues on a continuum from play to work

The agenda of Reflection drives the realm of Discursive Design
Creating artifacts that question assumptions and tell stories about alternative futures (other social 
structures + technologies) in order to provoke response and initiate debate
“Design Fictions” and “Speculative Design”

-
-
-

-

Commercial 
For Profit: 

Design

Commercial +

Commercial only

Commercial +
Commercial +
Commercial + -

Commercial +
Commercial +
Commercial +
-
-
-

4 of 4

1 of 4

3 of 4

2 of 4

-
-
-

-

-
-

-

For Reflection: 
Discursive
Design

Discursive only

Discursive
Discursive
Discursive

Discursive

Discursive

Discursive
Discursive

-
-

-

-

-

-

Experimental +

Experimental only

Experimental

Experimental +
Experimental +

Experimental

Experimental

Experimental +

For Knowledge:
Experimental 
Design

-

-
-

-
-

-

Responsible +

Responsible only

Responsible +
Responsible + -

Responsible +

Responsible 

Responsible +
Responsible +

For Justice: 
Responsible 
Design Why are we making this?

Context/Need
Pragmatic

What are we making?
Meaning/Definition
Semantic

How are we making it?
Form/Grammar
Syntatic

Object
Component

System
Systems of components
Organism

Ecosystem
Systems of systems
Community
Market

Team 
Explicit 
Shared

Individual 
Intuitive 
Idiosyncratic

Dubberly Design Office  ·  Models of the Space of Design  ·  21 March 202 0

Direction of change in design practice — after Morris + Doblin
Hugh Dubberly, 2010

http://www.dubberly.com/wp-content/uploads/2013/06/Dubberly_Space-of-design.pdf

Why are we making this?
Context/Need
Pragmatic

What are we making?
Meaning/Definitions
Semantic

How are we making it?
Form/Grammar
Syntactic

Object
Component

Ecosystem
System of systems
Community
Market

System
System of components
Organism

At the intersection is 

Successful products meet several needs simultaneously, 
ng user experiences + business models + operations.

What’s
Desirable

What’s
Feasible

What’s
Viable



109 Davis and Dubberly: Rethinking Design Education

28 Heinz von Foerster, “Disorder/Order: Dis-
covery of Invention,” in Understanding 
Understanding: Essays on Cybernetics and 
Cognition (New York: Springer, 1984), 227, 
https://doi.org/10.1007/0-387-21722-3_12.

29 Seventh Generation Principles, misat-
tributed to an ancient Haudensaunee 
Iroquois philosophy, see “What Is 
the Seventh Generation Principle,” 
Indigenous Corporate Training, May 
30, 2020, https://www.ictinc.ca/blog/
seventh-generation-principle.

VRFLDO��DQG�WHFKQLFDO��HDFK�ZLWK�VXEV\VWHPV�WKDW�UHJXODWH�WKHLU�EH-
KDYLRU��7KH\�UHVSRQG�XQGHU�WKH�LQĠXHQFH�RI�HFRQRPLF�DQG�SROLWLFDO�
forces and require modeling that includes context, actors, goals, 
SURFHVVHV��DQG�LQIRUPDWLRQ�ĠRZV��LQWHUSUHWHG�DV�XQIROGLQJ�VWRULHV�RI�
KRZ�HOHPHQWV�LQWHUDFW�

2 Pay attention to feedback: 9LHZLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�FDXVH�
and effect as one-directional misses the point that an effect can also 
be a cause��A systems perspective frames the space for possible design 
LQWHUYHQWLRQ�UHJDUGLQJ�PXOWL�GLUHFWLRQDO�LQWHUDFWLRQV�LQ�ZKLFK�RXW-
SXWV�DUH�UHURXWHG�DV�LQSXWV��7KHUHIRUH��GHVLJQHUV�VKRXOG�WKLQN�RI�WKHLU�
ZRUN�LQ�WHUPV�RI�G\QDPLF�VLWXDWLRQV�UDWKHU�WKDQ�GLVFUHWH�SUREOHPV�WR�
EH�VROYHG��7KLV�SULQFLSOH�DSSOLHV�WR�QDWXUDO�DQG�VRFLDO�V\VWHPV�DV�ZHOO�
as technical systems. Designing ZLWK people rather than for people 
involves increasing and improving iterative models through ongoing 
feedback.

3 Act at the appropriate scale: Designers must identify the levels and 
WLPH�KRUL]RQV�XQGHU�ZKLFK�DFWLRQ�LV�PRVW�OLNHO\�WR�SURGXFH�SRVLWLYH�
RXWFRPHV��,Q�WKH�VKRUW�WHUP��LW�PD\�QRW�DOZD\V�EH�SRVVLEOH�WR�DFW�RQ�
D�VLWXDWLRQ�DW�WKH�KLJKHVW�OHYHO��6RPH�ORZHU�OHYHO�DFWLYLWLHV�VKRXOG�
PDWFK�DYDLODEOH�UHVRXUFHV�DQG�VWDNHKROGHUVł�FRPIRUW��+RZHYHU��DOO�
ZRUN�VKRXOG�FRQVLGHU�FDVFDGLQJ�HIIHFWV�DW�RWKHU�OHYHOV�DQG�FRQWULEXWH�
WR�ORQJ�WHUP�VXFFHVV��$OZD\V�DFW�WR�LQFUHDVH�WKH�QXPEHU�RI�IXWXUH�
choices.28

4 Consider consequences, intended and otherwise: Designers need 
WR�LGHQWLI\�WKH�IRUFHV�RI�FKDQJH�DQG�HIIHFWV�RYHU�WLPH��7KH\�QHHG�WR�
DQWLFLSDWH��QRW�VLPSO\�UHDFW��$Q�LQWHQWLRQ�WR�FKDQJH�KXPDQ��RUJDQL]D-
tional, and societal behavior must consider both the positive impacts 
DQG�SRWHQWLDO�QHJDWLYH�FRQVHTXHQFHV�RI�SURSRVHG�ZRUN��/RQJ�UDQJH�
SODQQLQJ�VKRXOG�EH�OLIH�FHQWHUHG�DQG�HYDOXDWH�WKH�EHQHğWV�RI�DFWLRQ�
UHJDUGLQJ�SHRSOHłV�ZHOO�EHLQJ��ZRUNHUVł�DQG�VKDUHKROGHUVł�SURVSHULW\��
DQG�HQYLURQPHQWDO�UHVSRQVLELOLW\��$�SKLORVRSK\�DVVHUWV�WKDW�WRGD\łV�
GHFLVLRQV�VKRXOG�UHVXOW�LQ�D�VXVWDLQDEOH�ZRUOG�VHYHQ�JHQHUDWLRQV�LQWR�
the future.29 

5 View information systems as the new material of design: Data,
DOJRULWKPV��GLJLWDO�WZLQV��DQG�RWKHU�FRPSXWDWLRQDO�IRUPV�DUH�GHOLYHUHG�
WKURXJK�QHWZRUNV�RI�VPDUW�FRQQHFWHG�SURGXFWV�DQG�SURGXFW��VHUYLFH�
ecologies. Information systems record and measure everything, in-
cluding social behavior and environmental conditions, in  ever-increasing 
GHWDLO��0DQ\�V\VWHPV�OHDUQ�IURP�XVH��WKH�PRUH�SHRSOH�LQWHUDFW�ZLWK�WKH�
system, the greater the recognition of patterns that inform responses. 
'HVLJQ�QRZ�EXLOGV�RQ�H[LVWLQJ�QHWZRUNV�DQG�SODWIRUPV�DV�YHUVLRQV rather 
WKDQ�FRPSOHWHO\�QHZ�editions��VXJJHVWLQJ�WKDW�ZRUN�WRGD\�UDUHO\�EHJLQV�
from scratch and requires ongoing adjustment. As rules-based struc-
tures, these systems embed assumptions and values that call for contin-
uous interrogation regarding their effects and ethics.

6 Decenter humans to restore and sustain ecological balance: 
'HVLJQHUV�PXVW�FRQVLGHU�WKH�LQWHUGHSHQGHQW�UHODWLRQVKLSV�EHWZHHQ�
human activity and environmental systems to redress negative impacts 

https://doi.org/10.1007/0-387-21722-3_12
https://www.ictinc.ca/blog/seventh-generation-principle
https://www.ictinc.ca/blog/seventh-generation-principle
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and contribute to a healthy biosphere. Data from sensors, satellites, 
DQG�RWKHU�WHFKQLFDO�V\VWHPV�PRQLWRU�HQYLURQPHQWDO�ZHOO�EHLQJ��VXJ-
gesting trajectories and rates of change not easily observed in the short 
term. Overarching design responsibilities include ecological balance 
DQG�UHPHGLDWLRQ�WKDW�UHYHUVHV�WKH�WZHQWLHWK�FHQWXU\�KXPDQ�LPSDFW�RQ�
the planet.

7 Strive for inclusivity: Designers need to pursue a diverse and eq-
uitable community of practice and respect the voices of all affected 
E\�WKHLU�DFWLRQV��7KHLU�ZRUN�QHHGV�WR�UHĠHFW�WKDW�GHVLJQ�DOZD\V�WDNHV�
SODFH�ZLWKLQ�D�FRQWH[W�RI�SRZHU�DQG�VKRXOG�DGYRFDWH�DQG�PHGLDWH�IRU�
WKRVH�ZLWK�OHVV�SULYLOHJH��$FWLRQ�LQFOXGHV�RYHUFRPLQJ�EDUULHUV�WR�HTXDO�
access in the physical and information environment. Participatory 
GHVLJQ�SURFHVVHV�VKRXOG�DGGUHVV�KRZ�D�VLWXDWLRQ�LV�IUDPHG�DQG�QH-
gotiated, plans and models for improving it, and processes and re-
sponsibilities for taking action. Meta-design processes should involve 
GHVLJQHUV�LQ�FUHDWLQJ�VLWXDWLRQV�LQ�ZKLFK�RWKHUV�FDQ�GHVLJQ��,QFOXVLYH�
design also examines the values implicit in the rules that govern the 
behavior of and access to systems.

8 Respect the importance of community, place, and culture: His-
torically, the industrial era promoted a design monoculture. Design 
FRPPXQLWLHV�ZRUOGZLGH�WUDLQHG�LQ�DQG�IROORZHG�SKLORVRSKLHV�HVWDE-
OLVKHG�LQ�(XURSH�GXULQJ�WKH�ğUVW�KDOI�RI�WKH�WZHQWLHWK�FHQWXU\��7KHVH�
WUDGLWLRQDO�SKLORVRSKLHV�ZHUH�JURXQGHG�E\�D�SULQFLSOH�RI�XQLYHUVDO�
human experience and a singular notion of progress. Currently, there 
LV�D�JURZLQJ�GHPDQG�IRU�GHVLJQHUV�WR�EXLOG�XSRQ�H[LVWLQJ�SODFH�EDVHG�
cultures and value structures, including those of indigenous peoples, 
FLWL]HQV�LQ�HFRQRPLFDOO\�GHYHORSLQJ�UHJLRQV�RI�WKH�ZRUOG��DQG�VXE�
JURXSV�WKDW�H[SHULHQFH�V\VWHPLF�GLVFULPLQDWLRQ�RU�PDUJLQDOL]DWLRQ��
&RPPXQLWLHV�DUH�GHğQHG�E\�PRUH�WKDQ�GHPRJUDSKLFV�RU�VKDUHG�JHRJ-
UDSK\��7KHLU�PHPEHUV�KDYH�D�VHQVH�RI�ZKHUH�WKH\�FDPH�IURP��QHJR-
WLDWH�ZKHUH�WKH\�DUH�JRLQJ��DQG�KDYH�VWUXFWXUHV�IRU�PDNLQJ�GHFLVLRQV�
DQG�PDQDJLQJ�UHODWLRQVKLSV��7KH�LQWHUVHFWLRQV�RI�LQGLYLGXDO��VRFLDO��
and cultural experiences shape values and behavior and, thus, en-
courage designers to use a UDQJH of methods from the social sciences 
to understand people and their contexts. 

9 Support decisions with evidence: Designers can no longer rely on 
FUHDWLYH�LQWXLWLRQ�WR�DGGUHVV�FRPSOH[�VLWXDWLRQV��7KH\�PXVW�DGRSW�
PHWKRGV�DQG�SURFHGXUHV�RI�HYLGHQFH�EDVHG�SUDFWLFH�LQ�ZRUN�RI�ORFDO�
DQG�JOREDO�VLJQLğFDQFH��7KH\�PXVW�EHFRPH�IDPLOLDU�ZLWK�QHZ�GDWD�
systems that monitor the state of things and inform decisions. De-
signers must also build in data collection and analysis from the begin-
ning of projects, evaluating outcomes across the product, service, or 
V\VWHP�OLIHVSDQ��/LNHZLVH��WKH\�PXVW�NQRZ�ZKHQ�WKH�GHVLJQ�FKDOOHQJH�
requires engaging other experts in the research effort.

10 Accept accountability and behave ethically: Although current 
GHVLJQ�SUDFWLFH�HPSKDVL]HV�HFRQRPLF�DFFRXQWDELOLW\��LQGLYLGXDO�GH-
signers, professional associations, and policymakers must also address 
necessary legal and ethical standards. Criteria must focus on making 
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WKH�ZRUOG�EHWWHU��PRUH�MXVW��DQG�PRUH�VXVWDLQDEOH��'HVLJQHUV�PXVW�
DFFRXQW�IRU�WKH�IXOO�UDQJH�RI�FRQVHTXHQFHV�WKDW�WKHLU�ZRUN�SURGXFHV�
DFURVV�LQWHUGHSHQGHQW�V\VWHPV��7KH\�PXVW�UHVSHFW�LQGLYLGXDOVł�EHOLHIV��
VDIHW\��DQG�SULYDF\��7KH\�PXVW�ZHLJK�WKHLU�FKRLFHV�RI�PDWHULDOV��WRROV��
PHWKRGV��DQG�WHFKQRORJLHV�DQG�GR�QR�KDUP��7KH\�PXVW�DFW�PLQGIXOO\��
WUHDW�SHRSOH�SROLWHO\��UHVSHFW�SHRSOHłV�GLJQLW\��DQG�IRVWHU�FKRLFH�and 
social cohesion. Such considerations are not afterthoughts in a design 
SURFHVV�Ō�QRW�MXVW�ZKDW�GHVLJQHUV�GR��EXW�ZKR�WKH\�DUH��

Implications for Undergraduate Design Education

5HVLVWDQFH�WR�D�QHZ�SDUDGLJP�LV�W\SLFDO��$�ğHOG�LV�OHVV�OLNHO\�WR�UHLQYHQW�LWVHOI�
ZKHQ�SUDFWLWLRQHUV�PDLQWDLQ�DQ�LGHQWLW\�DVVRFLDWHG�ZLWK�D�ORQJ�VWDQGLQJ�YLHZ�
RI�WKH�ğHOG��DV�WKH\�GR�LQ�GHVLJQ��7H[WERRNV��OHFWXUHV��DQG�FXUULFXODU�VWUDWH-
JLHV�WKURXJK�ZKLFK�VWXGHQWV�OHDUQ�DERXW�SUDFWLFH�FRGLI\�HVWDEOLVKHG�WKHRULHV��
+RZHYHU��WKH\�DSSHDU�DIWHU��QRW�EHIRUH��D�SDUDGLJP�VKLIW��FUHDWLQJ�WKH�LOOXVLRQ�
of continuous adaptation to changing conditions.30 Professional education 
WUDQVPLWV�WDFLW�UXOHV�WKURXJK�H[DPSOHV�RI�ŃJRRG�ZRUNń�DQG�HQJDJHV�VWXGHQWV�
in OHDUQLQJ�E\�GRLQJ�XQGHU�IDYRUHG�IUDPHZRUNV�DQG�NQRZQ�SUREOHPV��7KH�
old paradigm persists until mounting anomalies demonstrate its inadequacy 
LQ�VROYLQJ�QHZ�SUREOHPV�RU�FRQIURQWLQJ�QHZ�FRQGLWLRQV��'HVLJQ�HGXFDWLRQ�LV�
in just such a state, inheriting industrial-era curricula that fall short in ad-
dressing the contemporary context for professional practice.

As a discipline, modern design practices entered the undergraduate art 
departments of freestanding vocational schools and universities during 
WKH�ğUVW�KDOI�RI�WKH�WZHQWLHWK�FHQWXU\��7KH�%DXKDXV��LQ�SDUWLFXODU��RIIHUHG�D�
FXUULFXODU�PRGHO�HDVLO\�UHSOLFDWHG�E\�H[LVWLQJ�ğQH�DUWV�IDFXOW\�DV�WKH\�UH-
VSRQGHG�WR�LQFUHDVLQJ�LQVWLWXWLRQDO�SUHVVXUH�WR�DGGUHVV�SUDFWLFDO�SRVW�ZDU�
SUREOHPV�DQG�LQGXVWULDO�RSSRUWXQLWLHV��7KH�PRGHO�VSUHDG�ZRUOGZLGH�
through faculty immigration to other countries and curricular experiments 
LQ�KLJK�SURğOH�LQVWLWXWLRQV��%DVHG�RQ�IRUP�DQG�WKH�PDVWHU\�RI�PRGHUQ�PD-
terials, the curriculum devoted little time to studying people, contexts, and 
WKHRULHV�EH\RQG�WKRVH�RI�SHUFHSWXDO�SKHQRPHQD��$GYRFDWHV�MXVWLğHG�WKH�DS-
SURDFK�DV�PHHWLQJ�XQPHW�GHPDQG�IRU�PDQXIDFWXUHG�JRRGV��+RZHYHU��YHU\�
IHZ�%DXKDXV�SURGXFWV�ZHUH�SURGXFHG�LQ�WKHLU�RZQ�WLPH��DQG�DIğOLDWLRQV�
ZLWK�LQGXVWU\�GHFOLQHG�DFURVV�WKH�VFKRROłV�KLVWRU\��'HVLJQ�FULWLF�7RQ\�)U\�GH-
VFULEHG�%DXKDXV�GHVLJQ�DV�PRVWO\�ŃSXEOLVKHG�UHSUHVHQWDWLRQVń�RI�LQGXVWULDO�
ZRUN�UDWKHU�WKDQ�PDVV�SURGXFHG�SURGXFWV�ZLWK�SXEOLF�DSSHDO�31
7KH�VLJQDWXUH�SHGDJRJ\�RI�GHVLJQ�WKDW�GHYHORSHG�GXULQJ�WKLV�PLG�FHQWXU\�

HUD�SURGXFHG�VHYHUDO�LPSRUWDQW�RXWFRPHV�WKDW�UHPDLQ�UHOHYDQW�WR�WRGD\łV�
design practices (see Figure 8���&ROOHJH�OHYHO�VWXGLRV�IRFXV�GLUHFWO\�RQ�DSSOLHG�
ZRUN�XQGHU�SURMHFW�EDVHG�OHDUQLQJ�H[SHULHQFHV��7KURXJK�WKLV�SHGDJRJ\��
VWXGHQWV�PDVWHU�PDNLQJ�SURFHVVHV�DQG�EXLOG�FRQğGHQFH�LQ�WDNLQJ�WDQJLEOH�
DFWLRQ�RQ�JRDO�GULYHQ�LGHDV��%HFDXVH�ZRUN�FDQ�DOZD\V�LPSURYH��WKH\�FRPPLW�
to long hours and ongoing conversations in close-knit communities of faculty 
and peers. Design students typically perform better in presentations than 
VWXGHQWV�LQ�RWKHU�ğHOGV��SULPDULO\�GXH�WR�WKH�VWRU\�WHOOLQJ�QDWXUH�RI�WKH�GHVLJQ�
process and frequent critiques. 

30 Kuhn, Structure of Scientific Revolutions, 
136–37.

31 Tony Fry, A New Design Philosophy: An 
Introduction to Defuturing (Sydney: 
University of New South Wales Press, 
1999), 158.
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At the same time, the historical location of design programs in art schools 
DQG�GHSDUWPHQWV�ğUPO\�JURXQGV�WKH�FXUULFXODU�HPSKDVLV�RQ�DSSHDUDQFH�
and craft. Most foundation programs still devote at least one full year to 
perceptual studies, material mastery, and a design process that begins most 
DVVLJQPHQWV�ZLWK�VNHWFKLQJ��7KH�LPSOLFDWLRQ�LV�WKDW�LW�LV�SRVVLEOH�WR�ğQG�WKH�
response to every problem or situation in form and that principles applied in 
GLYHUVH�FRQWH[WV�ZLOO�SURGXFH�WKH�VDPH�UHVXOWV�DV�SULQFLSOHV�VWXGLHG�LQ�LVROD-
WLRQ��)RXQGDWLRQ�FRXUVHV�SUHSDUH�VWXGHQWV�IRU�DUWLIDFW��DQG�PHGLXP�GHğQHG�
LQYHVWLJDWLRQV�DW�WKH�XSSHU�OHYHOV�RI�WKH�FXUULFXOXP��$UWLğFLDOO\�OLPLWHG�E\�WKH�
affordances of a medium, these courses are examples of the SX]]OH�VROYLQJ 
ZRUN�WKDW�.XKQ�GHVFULEHV�DV�DGGLQJ�WR�WKH�GLYHUVLW\�RI�DSSOLFDWLRQV�XQGHU�DQ�
established paradigm. 
7KH�DSSOLHG�SUREOHP�VROYLQJ�SXUSRUWHG�WR�GLVWLQJXLVK�GHVLJQ�IURP�ğQH�DUW�

is also a residue of the industrial era. Faculty typically frame problems to fore-
JURXQG�D�SULQFLSOH��RIWHQ�IRU�ZKLFK�WKHUH�DUH�ZHOO�NQRZQ�DSSOLHG�H[DPSOHV��
$OO�VWXGHQWV�LQ�WKH�FODVV�FRPSDUH�VROXWLRQV�WR�WKH�VDPH�SUREOHP�Ō��PLUURULQJ�
LQGXVWULDO�HUD�RSWLPL]DWLRQ�Ō�UDWKHU�WKDQ�H[SORUH�WKH�LPSOLFDWLRQV�RI�IUDPLQJ�
situations differently. Under disproportionate time spent on form and ex-
HFXWLRQ��VWXGHQWV�DLP�IRU�ŃDOPRVW�SHUIHFWń�UHVXOWV�WKDW�UHVROYH�IULFWLRQ�LQ�D�
singular problem. Faculty randomly determine such problems across the cur-
ULFXOXP�ZLWK�OLWWOH�H[SOLFLW�SDWWHUQLQJ�WR�HOXFLGDWH�PRGHOV�RI�UHFXUULQJ�VLWXD-
tions. Design guidelines, system rules, and policy proposals rarely qualify as 
RXWFRPHV�RI�VWXGLR�ZRUN��HYHQ�ZKHQ�WKH�SXUSRVH�LV�WR�UHVROYH�FRPSOH[�VRFLDO�

Figure 8
Walter Gropius’s 1922 diagram of the 
Bauhaus curriculum. © 2023 Artists 
Rights Society (ARS), New York / VG 
Bild-Kunst, Bonn.



113 Davis and Dubberly: Rethinking Design Education

or community issues that depend more on engagement, infrastructure, 
RU�JRYHUQDQFH�WKDQ�DUWLIDFWV��7KH�VWXGHQWłV�WDVN�LV�WR�PDVWHU�D�UHSHDWDEOH�
process for identifying the cause of dysfunction under the assumption that 
WKH�ULJKW�FKDQJH�ZLOO�IRUHYHU�UHVROYH�GLIğFXOWLHV��&RPSOH[LW\�XQGHU�WKLV�
SHUVSHFWLYH�LV�GHğQHG�SULPDULO\�E\�WKH�QXPEHU�RI�HOHPHQWV�RU�WKLQJV�WR�EH�
designed, not by the variety, volatility, or velocity of change in the relation-
ships among them.

Despite clear trends favoring employment in developing technolog-
ical systems that support products, services, and civic engagement, most 
GHVLJQ�SURJUDPV�WHDFK�OLWWOH�PRUH�WKDQ�VRIWZDUH�DSSOLFDWLRQ�VNLOOV��)HZ�
students learn to code, build on platforms, or acquire skills in setting up, 
monitoring, and managing design systems. Projects are typically one-off 
experiences, rather than development of successively-built generations to 
ZKLFK�PXOWLSOH�VWXGHQWV�FRQWULEXWH��$OWKRXJK�D�IHZ�VFKRROV�RIIHU�DQDO\WLFV�
VWXGLHV��GHVLJQ�VWXGHQWV�DUH�JHQHUDOO\�XQIDPLOLDU�ZLWK�GDWD�FROOHFWLQJ�
technology, measurement, and machine learning prediction. Most com-
SOHWH�WKHLU�XQGHUJUDGXDWH�VWXGLHV�ZLWKRXW�DQ�LQWURGXFWLRQ�WR�VWDWLVWLFV�
that explain drivers of future collaboration in business, social policy, and 
environmental science. Even as heavy cloud users, students have little 
XQGHUVWDQGLQJ�RI�KRZ�GDWD�LV�FRQğJXUHG�DQG�WUDYHOV�WKH�QHWZRUN��,Q�QRW�
NQRZLQJ��WKH\�ODFN�WKH�DELOLW\�WR�XQFRYHU�DQG�DUJXH�DJDLQVW�XQHWKLFDO�
SUDFWLFHV��LPDJLQH�ZKDW�LV�SRVVLEOH��DQG�PDNH�PHDQLQJIXO�FRQWULEXWLRQV�WR�
planning.

While there is a frequent argument that designers need to move 
KLJKHU�LQ�RUJDQL]DWLRQDO�PDQDJHPHQW�WR�DGGUHVV�VLWXDWLRQV�RI�PRUH�VLJ-
QLğFDQW�FRQVHTXHQFH��WKHUH�LV�OLWWOH�H[SODQDWLRQ�RI�FXUULFXODU�H[SHULHQFHV�
WKDW�PDNH�VXFK�DGYDQFHPHQW�OLNHO\��7KH�FRQVXPHU�IDFLQJ�DUWLIDFW�RULHQ-
WDWLRQ�RI�PRVW�GHVLJQ�SURJUDPV�LV�LOO�VXLWHG�WR�ZRUN�UHODWHG�WR�RUJDQL]D-
WLRQDO�SXUSRVH��JRYHUQDQFH��LQIUDVWUXFWXUH��DQG�VWUDWHJ\��/LNHZLVH��GHVLJQ�
SURJUDPV�VWUXJJOH�ZLWK�WKH�GHYHORSPHQW�SURFHVV�IRU�V\VWHPV��VHUYLFHV��
platforms, and communities as different from one for messages, objects, 
DQG�VSDFHV�DORQH��0DQ\�GHVLJQ�SURJUDPV�LQWHUHVWHG�LQ�LQĠXHQFLQJ�PDQ-
agement rely on a potpourri of existing courses in business schools rather 
than studies targeted to the transformative and product management 
UROHV�GHVLJQ�FDQ�SOD\�LQ�RUJDQL]DWLRQV��7KH�ODFN�RI�PDQDJHPHQW�FRQWHQW�LV�
of particular concern in programs that promise social innovation careers, 
ZKLFK�GHSHQG�RQ�WKH�IXOVRPH�XQGHUVWDQGLQJ�RI�WKH�SROLFLHV��SURFHGXUHV��
DQG�FURVV�VHFWRU�UHODWLRQVKLSV�WKURXJK�ZKLFK�ODUJH�VFDOH�VRFLDO��SROLWLFDO��
DQG�HFRQRPLF�V\VWHPV�ZRUN�

Graduate Education and Preparation of the 
Professoriate

Post-graduate programs in design emerged at the tail end of the industrial 
HUD�LQ�WKH�VHFRQG�KDOI�RI�WKH�WZHQWLHWK�FHQWXU\��7KH�UHYHQXH�JHQHUDWHG�
by advanced programs is critical to many freestanding art and design 
colleges. In multi-purpose institutions, advanced offerings frequently 
OHQG�VWDWXV�WR�SURJUDPV��7KHVH�FRQGLWLRQV�LQFHQWLYL]H�WKH�SUROLIHUDWLRQ�RI�
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PDVWHUłV�DQG�GRFWRUDO�SURJUDPV��RIWHQ�LQ�WKH�DEVHQFH�RI�VWXGHQW�GHPDQG�
DQG�XQGHU�FRQIXVLRQ�E\�WKH�ğHOG�DERXW�WKH�UROHV�WKH\�SOD\�LQ�SUDFWLFH��
0DVWHUłV�GHJUHH�FXUULFXOD�VKRZ�OLWWOH�FRQVHQVXV�UHJDUGLQJ�WKH�LQWHQW�

and content of study. Purposes include the development of a personal 
GHVLJQ�SKLORVRSK\��UHğQHPHQW�RI�IRUPDO�VNLOOV��VSHFLDOL]DWLRQ�LQ�DQ�DUHD�RI�
SUDFWLFH��DQG�TXDOLğFDWLRQV�IRU�IXWXUH�GRFWRUDO�VWXG\�RU�WHDFKLQJ�FDUHHUV��
)RU�VRPH�VWXGHQWV��WKH�PDVWHUłV�GHJUHH�LV�D�ğUVW�SURIHVVLRQDO�GHJUHH�ZLWK�
entry-level practice as a goal. 
)HZ�PDVWHUłV�GHJUHH�VWXGHQWV�EULQJ�GHHS�SURIHVVLRQDO�H[SHULHQFH�

to their graduate studies, encouraging them as future faculty to mirror 
WKHLU�RZQ�HGXFDWLRQ�UDWKHU�WKDQ�WKH�FXUUHQW�FRQWH[W�IRU�SUDFWLFH��$W�WKH�
VDPH�WLPH��SURJUDPV�UDUHO\�LQYROYH�VWXGHQWV�LQ�FRXUVHZRUN�UHODWHG�WR�
teaching. Lacking curricular experiences in framing research questions, 
choosing and implementing methods, and meeting rigorous standards, 
PDQ\�PDVWHUłV�GHJUHH�JUDGXDWHV�DOVR�HQWHU�IDFXOW\�SRVLWLRQV�XQSUHSDUHG�
IRU�WKH�UHVHDUFK�H[SHFWDWLRQV�RI�XQLYHUVLWLHV��7KH\�UHO\��LQVWHDG��RQ�VPDOO�
IUHHODQFH�SURMHFWV��HVVD\�ZULWLQJ��RU�DUWV�DFWLYLWLHV�WR�VDWLVI\�WKH�VFKRODUO\�
demands of their departments. Ultimately, undergraduate education 
FDQQRW�FKDQJH�ZLWKRXW�ğUVW�UHWKLQNLQJ�WKH�SURJUDPV�WKDW�SURGXFH�WKHLU�
teachers. 

Changes in government attitudes regarding national research output 
DQG�VWXGHQWVł�DELOLW\�WR�VWXG\�DFURVV�QDWLRQDO�ERXQGDULHV�DGGHG�SUHYLRXVO\�
vocational schools to the list of doctoral-granting institutions in a number 
of countries.32 Uneven in the intellectual resources necessary for rigorous 
doctoral study, this mixture of institutions fosters indeterminate research 
VWDQGDUGV�WKDW�VWUDGGOH�ERWK�ğQH�DUW�DQG�GHVLJQ��)XUWKHU��SURJUDPV�FRQ-
ĠDWH�UHĠHFWLRQV�RQ�RQHłV�RZQ�PDNLQJ�DFWLYLWLHV�ZLWK�HYLGHQFH�EDVHG�UH-
search investigations under the same degree title, PhD in Design. While 
WKH�JHQHUDO�PLVVLRQ�RI�D�3K'�LV�NQRZOHGJH��DQG�WKHRU\�EXLOGLQJ��WKH�ğHOG�
DOVR�QHHGV�UHVHDUFK�LQ�HPHUJLQJ�SUDFWLFHV�WKDW�LV�WKH�PRUH�W\SLFDO�ZRUN�RI�
SURIHVVLRQDO�GRFWRUDWHV�LQ�RWKHU�ğHOGV��7KHUHIRUH��D�VKLIWLQJ�SDUDGLJP�LQ�
GHVLJQ�SUDFWLFH�Ō�RQH�RI�LQFUHDVLQJ�DFFRXQWDELOLW\�IRU�DQWLFLSDWLQJ�WKH�FRQ-
VHTXHQFHV�RI�GHVLJQ�DFWLRQ�Ō�FDOOV�IRU�D�FOHDU��QRQ�KLHUDUFKLFDO�GLVWLQFWLRQ�
among doctoral degrees. 

Conclusion

7KH�REVHUYDWLRQ�DQG�FRQFHSWXDOL]DWLRQ�RI�QHZ�SKHQRPHQD�WDNH�WLPH��DV�
GRHV�WKH�FRKHUHQW�DUWLFXODWLRQ�RI�QHZ�WKHRULHV�DQG�WKH�PRGHOV�WKDW�JLYH�
them structure. As environmental and social problems deepen and the 
,QIRUPDWLRQ�5HYROXWLRQ�DQG�SDUDOOHOV�LQ�WKH�ELR�VFLHQFHV�DFFHOHUDWH��GHVLJQ�
SUDFWLFH�ZLOO�FRQWLQXH�WR�HYROYH�ZLWK�JUHDWHU�XUJHQF\�IRU�GHğQLQJ�LWV�UROH��
Designers must continue to learn, even after they leave school, to adjust 
WR�D�QHZ�SDUDGLJP��'HVLJQ�HGXFDWLRQ�KDV�DQ�RSSRUWXQLW\�WR�FUHDWH�PRUH�
YDOXH�WR�VRFLHW\��WR�FRQQHFW�QRYLFHV�ZLWK�H[SHUWV��OLQN�SURIHVVLRQDOV��DQG�
make schools centers for lifelong learning.
7R�DFFRPSOLVK�VXFK�RXWFRPHV��FROOHJH�DQG�XQLYHUVLW\�SURJUDPV�QHHG�

to interrogate the normal science of design and rethink the paradigm that 

32 As the result of a government effort to 
inform the allocation of quality-weighted 
research funding, the 1992 Research As-
sessment Exercise in the United Kingdom 
abolished the distinction between 
universities and polytechnic, the latter 
of which served the workforce needs of 
industry after World War II. This action 
resulted in authorizing art schools that 
previously awarded diplomas to offer 
post-graduate degrees. The 1990 Bologna 
Declaration, and later expansion under 
the 2010 Budapest-Vienna Declaration, 
further paired the vocational history of 
three-year diploma study with advanced 
degrees in forty-seven signatory coun-
tries (designated as the European Higher 
Education Area).
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XQGHUSLQV�WKHLU�FXUULFXOD�DQG�SHGDJRJ\��7KH\�QHHG�WR�RIIHU�FRQFUHWH�SUR-
posals for competing theories that counter inadequacies in response to an 
HPHUJLQJ�IXWXUH��7KH�DUWLFOHV�WKDW�IROORZ�LQ�WKLV�6SHFLDO�,VVXH�UHSUHVHQW�D�IHZ�
ZD\V�RI�WKLQNLQJ�DERXW�WKDW�WDVN��

Declaration of Interests

7KHUH�DUH�QR�FRQĠLFWV�RI�LQWHUHVW�LQYROYHG�LQ�WKLV�DUWLFOH�
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