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Introduction

This issue of Design Issues reminds us that “successive generations
often think they exist under special conditions of turbulence and
dramatic change beyond those of previous generations” (Hobday,
Boddington and Grantham). Accordingly, the collected papers
address a broad range of perspectives on design that, together,
remain intrinsic to the human condition. Walt Whitman once
observed, “There was a child went forth every day, and the first
object he look’d upon, that object he became.” So these papers chart
a seamless link between the physical world of objects and our inner
spaces of feeling and thought. Together, they remind us that we
first make objects then objects make us. As we change the world, it
begins to change us. Moreover, these papers highlight the powerful
and mediating influence that design can have in helping to shape
human relationships or when social cohesion is to be formed then
sustained.

Tracy Bergstrom’s paper sheds new light on the relationship
between Eric Gill and Count Harry Kessler (for production of
the Cranach Press’s fine book Canticum canticorum Salomonis).
Kessler’s earlier patronage of Gill’s fellow Ditchling craftsman,
Edward Johnston, caused a sea-change to Germany’s national
visual sensibility. Whereas Edward Johnston politely bridged the
mediaeval and the modern, Eric Gill’s eccentric arrival in Weimar
raised eyebrows. Here, Bergstrom traces the ways in which Kessler
had to adjust his customary relationship, as a patron, to this now
more willful design presence personified by Eric Gill. Christine
Taylor Klein’s paper on the work of American designer, George
Sakier, describes a quieter but, perhaps, more powerful influence
on a nation’s sensibilities. Though painting remained Sakier’s
passion, he relished the idea that his designs could inject the ideals
of modernism into domestic objects that, eventually, would find
their way into homes across the nation. Just as Bahar Emgin draws
our attention to the ways in which design interventions can revive
the lives of undistinguished objects so does Edmundo Morales
illustrate how everyday things can be invested with the codes of
a social hierarchy. His images of Andean headdresses contain the
remnants of Colonial imposition.

In their analysis of social thinking for empathic design,
Carolien Postma, Kristina Lauche and Pieter Jan Stappers outline
a framework intended to provide designers with a thinking tool
to better understand the user experience. Marc Steen continues
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this debate by arguing that innovation is often driven by techno-
logical developments, rather than by concerns for users’ needs
and preferences. Udo Kannengiesser and John Gero further this
discussion by exploring the ways in which users and artifacts can
interact with each other in order to create dynamic effects. They
go on to suggest that dynamics like this can extend beyond the
intentions of a designer when first conceiving an artifact. Finally,
Hobday, Boddington and Grantham conclude their two-part
paper with an overview of approaches to, and theories of, design
and innovation studies. In this, they first assess the antecedents to
design as a problem-solving activity. This is followed by a reflection
on the indeterminate nature of design and its complex challenges.
They then examine insights from leading American scholars
concluding with a consideration of the relationship between
modern design sensing and the broader context of human-centered
approaches to management.

Herbert Simon once observed that “Human beings, viewed
as behaving systems, are quite simple. The apparent complexity
of our behavior over time is largely a reflection of the complexity
of the environment in which we find ourselves.” The papers
in this issue seek to address this richness and complexity as
it evolves through the dynamic relationships that designers
stimulate between the physical world of things and the inner
worlds of thought.

Bruce Brown
Richard Buchanan
Dennis Doordan
Victor Margolin

Erratum:

In Kjetil Fallan’s book review, Design and Truth, by Robert Grudin,
in Design Issues Vol 27 no. 4, the sentence on page 103 which reflects
the retail price of the Eames Lounge Chair should have read, “... (in
my local retailer here in Oslo, it sells for c. USD 9,400 — add another
3,300 for the accompanying ottoman.) Now how’s that for abuse of
power?” We regret the error.

Design/ssues: Volume 28, Number 1 Winter 2012



2

Rudolph Alexander Schréder, “Die
Cranach-Presse in Weimar,” Imprimatur:
Ein Jahrbuch fiir Biicherfreunde, (1931)
91-112.

Ibid., 94.

As Choice as Could Be:

Eric Gill, Harry Graf Kessler,

and The Cranach Press’s
Canticum canticorum Salomonis
Tracy C. Bergstrom

The Cranach Press’s Canticum canticorum Salomonis represents a high-
light in the history of modern book design and fine press printing;
the volume’s unusual format, combined with Eric Gill’s illustrations
and the use of Jenson antiqua type, create a striking and memo-
rable work. The publication of Canticum canticorum Salomonis also
marked a turning point in the working relationship between Gill
and the publisher of the Cranach Press, Harry Graf Kessler. Although
Kessler has been previously portrayed in scholarly publication as
the dominating force behind Canticum canticorum Salomonis, a close
examination of their personal correspondence and interactions
reveals that Gill increasingly began to assert artistic independence
in their collaboration and determined many significant aspects of the
volume’s style. Gill’s long-standing interest in the text of the “Song
of Songs” and its mixture of eroticism and spirituality, combined
with his desire to experiment with method and technique, resulted
in a project for which Gill guided the selection of text, illustration
program, and salient aspects of the book’s production.

The perception that Kessler firmly directed all creative
production of his Press artists and coaxed them into producing supe-
rior work originates with Weimar-era publications—most notably,
Rudolph Alexander Schroder’s influential 1931 assessment of the
Press’s output, “Die Cranach-Presse in Weimar.”! Schréder claims
that Kessler’s varied intellectual ventures prepared him to guide
the work of individual artists toward his desired ends. In an exami-
nation of the typefaces designed for the Cranach Press by Emery
Walker and Edward Johnston, for instance, Schroder mentions
Kessler’s work as a student of William Morris and as the publisher
of the Art Nouveau journal, Pan, as experiences that provided him
with the artistic vision and clarity to direct the activities of Walker
and Johnston. The success of these typefaces can thus be attrib-
uted to Kessler’s oversight, in that “their rich diversity provides a
suitable foundation for the freedom and wealth of expression that
are the distinguishing characteristics of all of Kessler’s prints.”? In
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Ibid., 102-3.

Laird M. Easton, The Red Count: The life
and times of Harry Kessler (Berkeley: The
University of California Press, 2002).
Ibid., 371.

Renate Miller-Krumbach, Harry

Graf Kessler und die Cranach-Presse

in Weimar (Hamburg: Maximilian-
Gesellschaft, 1969).

Ibid., 63.

Ibid.

Schroder’s narrative, this relationship exists not only with Walker,
Johnson, and Gill, but with all artists Kessler employed to work on
Cranach Press publications. He claims about Aristide Maillol that:
One need only remember that Maillol, the sculptor,
would probably never have emerged as the erudite and
satisfying illustrator and graphic artist whom we know
from his magnificent prints of Virgil’s Eclogues if the
founder of the Cranach Press had not encouraged him
and provided him with both a goal and clarification of
what the occasion demanded.’

Schroder’s assessment of Kessler as a master manipulator perme-
ates scholarship to the present day, as seen in Laird M. Easton’s
recent biography, The Red Count: the life and times of Harry Kessler.*
Regarding the Cranach Press’s 1926 publication, The Eclogues of
Virgil, Easton writes:
Years of patient, tenacious prodding on the part of Kessler,
gently but firmly shepherding such temperamental egos
as Maillol, Gill, the calligrapher Edward Johnston, the
letter-cutter Edward Prince, the printer Emery Walker, and
others toward the goal he had in mind, resulted in one of
the most striking printed books of the twentieth century.’

The first major book-length survey of the Cranach Press,
published by Renate Miiller-Krumbach in 1969, reinforced the
notion that Kessler maintained tight control over salient artistic deci-
sions pertaining to successful publications of the press but added
explicit criticism of Gill’s involvement.® In her analysis of Canticum
canticorum Salomonis, Miiller-Krumbach compliments the aspects of
the publication overseen by Kessler, writing that the “dimensions,
binding, typeface and layout of the Song of Songs give the impression
of an exquisite bibliophile treasure.”” Her assessment of Gill’s
contributions to the volume is not so charitable, however: “Gill’s
ornamented initials and his illustrations seem a poor fit in this
context.”® The argument centers on the assertion that Gill’s illustra-
tions failed within the volume because they deviated from Kessler’s
specifications:

[The illustrations] are, in contrast to all previous principles

of the Cranach Press, neither linear nor flat, but plastic and

three-dimensional, and thus serve as opposition and coun-
terpoint to the typography rather than as its complement.

Velvety black areas in which the color white is largely

absent have been printed above a dark brown ground.

White is used only to trace the contours which, since they

are composed of very fine cross hatching, do not mark

continuous lines but rather produce a luminous iridescence.
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Ibid., 64.

John Dieter Brinks, “In Search of
Sensuality: Kessler's and Gill's Song of
Songs,” The Book as a Work of Art: The
Cranach Press of Count Harry Kessler
(Laubach: Triton, 2005), 146-67.

Ibid., 148.

Ibid., 152-4.

See the page from Kessler's notebook
reproduced in Brinks, “In Search of
Sensuality: Kessler's and Gill's Song of
Songs," 153.

Harry Graf Kessler, Tagebuch, March 13,

1925, Deutsches Literaturarchiv,
Schiller-Nationalmuseum.

This technique, which imitates ones more properly found in
engravings, does not meet Kessler’s original demands for
woodcut illustrations.... It remains surprising that Kessler
had these illustrations printed at such great expense...°

More recently, John Dieter Brinks's essay, “In search of sensu-
ality: Kessler’s and Gill’s Songs of Songs,” is effusive in its praise of
the volume but seeks to establish that Kessler dictated all aspects
of Gill’s work and was thereby responsible for its success." Brinks
establishes the theme early on in the essay, writing:

When Eric Gill later looked back on his life he would attest

to what he had already known at the age of forty-three: that

the course of his life, both aesthetically and materially, was
in many ways connected to Kessler’s and that it was he
who had given him a vital impetus.”

In the section of the essay titled “Kessler’s Conception of the Book,”
Brinks lays out five specifications that Kessler purportedly dictated
to Gill to guide him in his work: the book’s physical dimensions, the
use of color in the illustrations, the gilding of the illustrations, the
dramatization of the text, and the shading of the illustrations.” All
of these characteristics are present in correspondence between the
two, and all except the physical dimensions would evolve through
Gill’s independent work from Kessler’s original conception of the
volume, as preserved in his working notes.”

This present essay seeks to reexamine these perceptions
concerning Kessler and Gill’s relationship and working processes.
Their correspondence and individual diary entries document that
Kessler was quick to accept Gill’s changes in direction for the project
and that their relationship was a much more egalitarian one than is
suggested by previous critics. While their correspondence does show
that Gill’s illustrations did not follow Kessler’s initial specifications
for the project, it also records that Kessler was extremely pleased
with the images and their context within the publication. A review
of archival evidence also demonstrates that Gill exerted substantial
control over many aspects of the publication, including its textual
contents, and that his decisions outside Kessler’s recommendations
led to the book’s critical acclaim.

The story of how Gill and Kessler decided on the “Song of
Songs” for a Cranach Press publication is frequently recounted.
Kessler records in his diary that the two were together at Goupil
Gallery in March 1925 to view Gill’s statue of a sleeping Christ when
Kessler asked if Gill would be interested in illustrating a Cranach
Press volume. Gill replied that he would be pleased to create a set of
illustrations for a Latin edition of the “Song of Songs” or, alternately,
illustrations to “Ananga-Ranga,” whose text he described to Kessler
as “well, in reality: thirty-four ways of doing it.”" Kessler wisely
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Eric Gill, Diary, September 7, 1904,

M. S. Gill, William Andrews Clark
Memorial Library, University of California
at Los Angeles.

Insel-Verlag zu Leipzig to Eric Gill, March
30, 1908, typescript letter with second
page missing, box 93, folder 9, M. S. Gill,
William Andrews Clark Memorial Library,
University of California at Los Angeles.
Eric Gill, Autobiography (New York:
Devin-Adair, 1941), 178-82.

Harry Graf Kessler to Eric Gill, January
24,1910, box 93, folder 9, M. S. Gill,
William Andrews Clark Memorial Library,
University of California at Los Angeles.
Eric Gill, Songs Without Clothes: Being a
Dissertation on the Song of Solomon and
Such-like Songs (Ditchling: St. Dominic’s
Press, 1921).

Ibid., 3.

chose to pursue the first option. The informality of this exchange,
however, belies the pragmatic nature of their long relationship lead-
ing up to the project. The two were introduced in the spring of 1904,
and their first meeting occurred on September 7, 1904, according to
Gill’s diary.” Their initial correspondence established a relationship
of Gill as contract worker and Kessler as artistic and financial advi-
sor. As early as 1908, Gill was advanced money from Insel-Verlag zu
Leipzig at Kessler’s request, in the hope that “your ancient pleasure
for working will return and that this will induce you to fill our orders
before others.”' Their relationship took a preliminary turn in January
1910 when Kessler arranged for Gill to work as an apprentice to
Aristide Maillol in Marly-le-Roi; Gill, however, was uncomfortable
with the idea of apprenticing to someone with whom he spoke no
common language and who was located far from his residence in
Ditchling, and he backed out at the last minute.” Kessler’s response
to Gill regarding the incident was cool, as he reiterated his belief that
Gill would have benefitted from Maillol’s experience, but Kessler
nonetheless also had to recognize Gill as a more independent and
willful artist than he had previously perceived.” The overall tone of
their correspondence evolved to show a more equitable relationship
after this incident, with Kessler’s inclusion of Gill on major projects
in the next few years, such as his proposed Nietzsche memorial.

By the time of their joint work for the Cranach Press, Gill
had developed into a mature artist of great experience, including
previous publications and illustrations of the “Song of Songs.” Gill’s
interest in the “Song of Songs” bridged several decades. He first
published his thoughts on the text in an essay titled, “The Song of
Solomon and Such-like Songs,” which spanned several issues of The
Game in 1921. This essay was revised and published at St. Dominic’s
Press as an independent publication in 1921, under the title, Songs
Without Clothes: Being a Dissertation on the Song of Solomon and Such-
like Songs; it was further revised and published under the same title
in Art-nonsense and Other Essays in 1929. In the essay’s introduction,
Gill claims that, “the Song of Solomon is a love song, and one of a
very outspoken kind, and in modern England such things are not
considered polite.”* Thus, Gill’s attraction to the eroticism of the
text and its interpretive potential was manifest, and makes his 1925
offer to Kessler of illustrating either the “Song of Songs” or “Ananga-
Ranga” less incongruent than it initially appeared. The essay contin-
ues with Gill’s thoughts on the intrinsically religious nature of the
“Song of Songs,” providing Gill with a platform to develop his
beliefs on the symbiotic nature of sexuality and spirituality:

But everything is religious by which God is praised, and

in this sense the Song of Solomon is a religious poem indeed.

Not only is God praised in it, and by it, but His praises are
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Then up early to the vineyard,
to see if the vine-stocks be in bud,
if the tendrils be unfolding,

if the pomegranate flower:

there will I give my breasts to thee.

The love-apple smells sweet, every fruit
isat our gate;both new and old, dear love,
I have laid up for thee.

Oh! that thou wert given me for brother,
suckled at my mother’s breast, so that
finding thee without I could kiss thee
and none make scorn of me therefor!

Figure 1

Page 39: “Ibi dabo tibi.” Eric Gill, The Song
of Songs: Called by Many the Canticle of
Canticles. Waltham St. Lawrence, (Berkshire:
Golden Cockerel Press, 1925.) Reproduced
from the original held by the Department of
Special Collections of the University Libraries
of Notre Dame.

21 Edward Johnston, [Canticum cantico-
rum], England, Wing MS ZW 945.J654,
Newberry Library. Penciled on Johnston's
manuscript is “3 Hammersmith Terrace,”
which dates the manuscript to the time-
frame between 1905 and 1912, when
Johnston resided at this address.

22 FEric Gill, Autobiography, 130.

23 See Brinks, “In Search of Sensuality:
Kessler's and Gill's Song of Songs” (150)
for this argument.

24 Harold Hannyngton Child, “Prints and
pictures,” Times Literary Supplement,
November 26, 1925, 793.

25 R. A. Walker, “Engravings of Eric Gill,”
The Print-Collector’s Quarterly, 15:2 (April
1928), 162.

26 Herbert Furst, “On the appreciation of
the modern woodcut,” Artwork, 2:6,
January to March 1926, 91. Reproduced
in the article is an unused print produced
for Golden Cockerel Press's The Song
of Songs: "Swineherd,” 1925; see J. F.
Physick, The Engraved Work of Eric Gill
(London: Her Majesty’s Stationery Office,
1963), catalog number 337.

sung in the strongest of all symbolic terms. The love of man
and woman is made the symbol of God’s love for man, and
of Christ’s love for the Church.?

These principles, expressed in numerous other writings by Gill,
had been in formation for some time and also manifested them-
selves visually in the 1925 Golden Cockerel Press publication, The
Song of Songs: Called by many the Canticle of canticles. [see Figure 1]
One source for Gill’s initial artistic interest in the “Song of Songs”
may be a manuscript prepared by Edward Johnston. This vellum
model contains portions of the “Song of Songs” text, arranged and
hand-lettered by Johnston.? Of the five passages from the “Song of
Songs” selected by Johnston, portions of three were later included
and illustrated by Gill in either his Golden Cockerel Press or his
Cranach Press treatments of the text. Johnson and Gill had enjoyed
a close relationship since their time as roommates in 1902-03, and
their influence on one another continued throughout the next
two decades.”?

Critics have argued that Gill wished to illustrate the “Song
of Songs” to redeem himself from the failure of the 1925 Golden
Cockerel Press edition, but this perception is not supported by
contemporary evidence.” Reviews of the Golden Cockerel Press’s
The Song of Songs: Called by many the Canticle of Canticles expressed
admiration of Gill’s contributions to the volume. The Times Literary
Supplement stated:

And Mr. Eric Gill's woodcuts, seventeen in all, perform the

triple function of being beautiful in themselves, of forming

a part, not an interruption, of the page, and of helping the

reader’s imagination into the heart of this love-story.*

Subsequent assessments of the Golden Cockerel Press’s publication
recognize it as a “definite advance in style” within Gill’s oeuvre.
Reviews contemporary to the publication of the Golden Cockerel’s
The Song of Songs demonstrate that Gill’s experiments with woodcut-
ting and engraving techniques were also noted and valued. In an
article titled “On the appreciation of the modern woodcut,” Herbert
Furst cites Gill’s output as demonstrating the zenith of modern wood
engraving techniques:
... to crown it all, Mr. Eric Gill uses the block of hard wood
and engraves it in black-line as if it were a steel engraving—
with the result that such cuts of his as “The Shepherdess”
recently shown at the Redfern Gallery, look like, and are in
fact outline engravings—intaglio prints, but from wood
instead of metal.?
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Figure 2

F. 9v: Swiss burning their villages. Francois
du Moulin and Albert Pigghe, Commentaires
de la guerre gallique, France, Central, 1519.
London, British Library, Harley MS 6205,
saec. xvil. Image © The British Library Board,
Harley MS 6205.

27 Frangois du Moulin and Albert Pigghe,
Commentaires de la guerre gallique,
(France, Central, 1519). London, British
Library, Harley MS 6205, saec. xvil;
details recorded in Kessler, Tagebuch,
Wednesday, September 21, 1927,
Deutsches Literaturarchiv, Schiller-
Nationalmuseum, as: “Ich gieng mit
beiden [Gill and Douglas Cockerell]
dann ins British Museum u. besah
mit Gill das schéne Manuscript eines
Dialogs zwischen Caesar und Franz | von
Frankreich, das fiir diesen von Albert
Pigghe geschrieben und mit Miniaturen
geschmiickt worden ist.”

28 Harry Graf Kessler to Eric Gill, October
23,1927, Wing Modern M. S. Kess,
Newberry Library.

29  Eric Gill, Canticum Canticorum Album,
1930, 92.1.2799, Eric Gill Collection,
Harry Ransom Center, University of Texas
at Austin.

These reviews and knowledge of Gill’s longstanding interest in the
text provide explanation as to why Gill would wish to illustrate the
“Song of Songs” twice in less than a decade and also offer insight
into factors that contributed to the design of the Cranach Press
publication. His previous work with the “Song of Songs” allowed
Gill to enter into conversations with Kessler with firmly established
views about the content of the text and its interpretative potential.
The reviews demonstrate that Gill was being praised both for his
treatment of the text and for his willingness to experiment in tech-
nique and output—the latter of which would come to fruition in the
Cranach Press publication.

Kessler and Gill began focused discussions of the design
of the Cranach Press volume in September 1927. Both recorded in
their personal diaries a visit to the British Museum on September 21,
1927, during which they looked at several objects, including what
I believe can be identified as Les Commentaires de la guerre gallique,
Harley MS 6205, illuminated by Godefroy le Batave and dated to
1519.” [see Figure 2] This manuscript is illuminated in semi-grisaille,
using a palette of grays and blues, with added highlights of gold.
Subsequent correspondence confirms that Kessler took note of both
the unusual dimensions (240 x 120mm) and the coloring of the
manuscript. He wrote to Gill on October 23, 1927:

I also enclose proofs of the “Song of Songs.” There are

three different proofs. No 1. exactly the size of the British

Museum manuscript, No. 2. one line longer and No. 3 two

lines longer... If you could cut one illustration in three

blocks to be printed in black, grey and blue, I could have

a number of different trial proofs printed and that would

give us something to start from.*

Despite these instructions, sketches record that Gill explored the use
of a more liberal color palette as he began to work on initial designs
for the project. An early sketch for “Nigra sum sed Formosa,”
preserved in an album labeled “orig. designs & first proofs of
engravings,” reveals one of Gill’s first attempts at the visualization
of this pivotal text.” [see Figure 3] While the sketch is undated, its
characteristically elongated format, which mimics the proportions
of the Harley manuscript, strongly suggests that it was executed
after their visit. It uses a subdued and judicious palette of pink and
green and includes several additional figures that are peripheral to
the central figural grouping, all of which would subsequently be
dropped by Gill. Another early sketch perhaps illustrates portions
of the “Song of Songs” included by Gill in his 1925 Golden Cockerel
Press treatment of the text: “Come, love, let us fare forth into the
fields, and in the hamlet lodge. Then up early to the vineyard, to
see if the vine-stocks be in bud, if the tendrils be unfolding, if the
pomegranate flower: there I will give my breasts to thee.”* It uses
the same color palette as the design for “Nigra sum sed Formosa,”
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Figure 3 (above)

“Nigra sum sed Formosa.” Eric Gill, Canticum
Canticorum Album, 1930, 92.1.2799.

Eric Gill Collection, Harry Ransom Center,
The University of Texas at Austin. Photo
reproduced courtesy of the Harry Ransom
Center, The University of Texas at Austin.

Figure 4 (right)

Frontispiece. John Marston, illustrated by
Rene Ben Sussan, The Metamorphosis of
Pigmalions Image. Waltham St. Lawrence,
Berkshire: Golden Cockerel Press, 1926.
Reproduced from the original held by the
Department of Special Collections of the
University Libraries of Notre Dame.

30 A comparison of the Golden Cockerel
Press and Cranach Press editions shows
that eight of the same verses were
used in both editions, so Gill's choosing
to experiment with a text that he had
treated in the past would not have been
unlikely; the verses used in common
are 1:12,1:14, 2:8, 412,5:2,5:7, 7:12,
and 8:2 as numbered in the Douay-
Rhiems edition.

but integrates figures into a stylized landscape that would come to
be distinctive in all of the finished prints for the volume.® Although
Gill did not develop either of these sketches for inclusion in the final
publication, his variation in approach and palette demonstrate that,
with the exception of the size parameters Kessler had provided, Gill
experimented profusely in his initial designs. Gill’s independent
thinking about the volume’s design would not ultimately result in
the use of color, but it did engender designs much more radical than
Kessler envisioned.

Kessler’s letter to Gill on October 23, 1927, also addressed the
potential technique of the prints to be used by Gill in the Cranach
Press publication. In the time between their visit to the British
Museum in September and the date of the letter, Gill had sent Kessler
a copy of Golden Cockerel Press’s The Metamorphosis of Pigmilions
Image, with engravings by Rene Ben Sussan—presumably as an
example of a contemporary volume using a muted color palette.
However, Kessler was not impressed with Ben Sussan’s technique
or use of color, describing the prints as “barbarous.”* Kessler’s only
exception to this assessment was the doublet of Pigmalion found in
the frontispiece of the volume, which he describes as “stippled (not
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Figure &

“Tu pulchra es.” Enclosed with manuscript
letter from Eric Gill to Harry Graf Kessler, July
26,1929, Wing Modern M. 5. Kess, Newberry
Library. Photo courtesy of The Newberry
Library, Chicago. Wing MMS Kess.
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Eric Gill, [Unidentified scene], 1927,
UFO0077976, George A. Smathers
Libraries, University of Florida. See
http://ufdc.ufl.edu/URD0077976/00001
(accessed June 15, 2011).

Harry Graf Kessler to Eric Gill, October
23,1927, Wing Modern M. 5. Kess,
Newberry Library.

Ibid.

Harry Graf Kessler, Tagebuch, Thursday,
May 16, 1929, Deutsches Literaturarchiv,
Schiller-Nationalmuseum.

shaded by little strokes or lines).” [see Figure 4] From this evalua-
tion Kessler offers a recommendation that Gill consider the stippling
effect for the surface of the prints, “employed judiciously to break
up blocks of colours.” As to the treatment of figures, which Kessler
describes as consisting of “mainly of nudes,” he writes:

Possibly black, a delicate and bold black outline, such

as you have used in the first “Song of Songs” and the

“Procreant Hymn"” might be the simplest and most

satisfactory solution.®

In the remaining portions of the letter, Kessler reiterates his
judgment that the combination of a stippled surface, combined
with the sparing use of gray, blue, and gold, will produce a “a rich,
harmonious effect.” This letter thus lays out several specifications
for Gill to follow in preparing designs for the project—namely, the
use of stippling in conjunction with color to variegate the surface
of the prints and the use of strong black outlines to differentiate
tigures from other elements of the design. However, Gill would
adopt neither of these stipulations in the final prints for Canticum
canticorum Salomonis.

Various projects between the fall of 1927 and the summer
of 1929, including the production of the Golden Cockerel Press’s
Canterbury Tales, intervened and kept Gill from serious work on
Kessler’s volume. Kessler records in his diary that the two spoke
in person about the Cranach Press project in October 1928 and then
again in May 1929 and, at this latter time, discussed again the use of

gray, blue, and black in the illustrations.® Gill's diary entries indicate
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Figure 6

“Nigra sum sed Formosa.” Enclosed with
manuscript letter from Eric Gill to Harry Graf
Kessler, July 26, 1929, Wing Modern M3
Kess, Newberry Library. Photo courtesy of The
Mewberry Library, Chicago. Wing MMS Kess.

SPONSAE DIALOGUS
CUM pLiasus JERUSALEM
SPONSA
culerurme nscnlo nns st
wa mehiora sunt ubera
ua vino, fragranta sngu-
LS.

ETHIS P
Olewem efiisunm nommen tirum ;
wleo adolescensubae diexeree e,
Trahe me, post te curremus
wm adneem unguentonim cannim.
Introdsver me rex i cellana suag
extileabimus et laetabumur i te,
miemores uberum  tusmam super
winum, Recti diigunt te,

agra auny, scd fornsosa, filiac
N ]Erui.lJ\:JTL sicut tabernacula
Cadar, sizus pelles Salomans,
MNalice me consderare quod fusea
sim, quia decaloravic me sol.
Pili mates meac pugnaverun: cor-

tramie;
prstscrun me cuseolem i viness,
witeam meam non custodive

Indics miby, quem ciligie muma

mea, ubi pascas, ubs cubes in men-
dhie, e Vagar Inapam post greges
sodalivm ruorum,

| £l

35 Eric Gill to Harry Graf Kessler, July 26,
1929, Wing Maodern MS Kess, Newberry
Library. The prints of “Tu pulchra es” are
catalog number 614 and a variant and
the print of *Nigra sum sed Formosa” is
catalog number B18 in J. F. Physick, The
Engraved Work of Eric Gill{London: Her
Majesty's Stationery Office, 1963).

36 Eric Gill to Harry Graf Kessler, July 26,
1929, Wing Modermn M. 5. Kess,
MNewberry Library.

37 See catalog numbers B0B, 615, 616 and
617 in JF. Physick, The Engraved Work
of Eric Gill {London: Her Majesty’s
Stationery Office, 1963).

that he began work on preliminary designs for the project on June 29,
1929; he then sent his initial proofs in a letter to Kessler dated July
26. Enclosed with the letter were three prints: two versions of “Tu
pulchra es” using two and four blocks, respectively, and one print
of “Nigra sum sed Formosa.”® One of the “Tu pulchra es” prints
uses blue and gray color blocks, as the two had previously discussed
would be appropriate, but Gill writes of this one that “it 1s not at
all the kind of refined & delicate and subtle and rather solemn &
somber thing I had in mind.” [see Figure 5] He refers to “Nigra sum
sed Formosa” as “in someways a more successful affair,” although
he offers the following assessment:
But—when I got going upon it I discovered I was doing a
thing which did not lend itself to colour at all—so it seems
to me. [ don’t see how a colour block would work in with
it—the sort of luminous edges can’t be anything but white
and mere spots or lines of colour wouldn't belong to the

same scheme of things.® [see Figure 6]

While the rest of the letter concludes with apologies to Kessler that
the proofs probably will not meet with his liking, Gill's diary entries
indicate that his printing activities for much of the month of July
had been occupied by experimenting with just such a variegated
aesthetic that was contrary to his traditional engraving style. Other
prints from this immediate time period include “Belle Sauvage
II” for the large paper edition of Art-nonsense and other essays and
three designs for a publication of Leda by Aldous Huxley.¥ Gill had
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Eric Gill to Harry Graf Kessler, August 2,
1929, Wing Modern M. S. Kess,
Newberry Library.

Eric Gill to Harry Graf Kessler,

October 26, 1929, Wing Modern M. S.
Kess, Newberry Library.

Eric Gill to Harry Graf Kessler, June 4,
1930, Wing Modern M. S. Kess,
Newberry Library.

Eric Gill to Harry Graf Kessler, June 9,
1930, Wing Modern M. S. Kess,
Newberry Library.

Eric Gill, Diary, June 30, 1930, M. S. Gill,
William Andrews Clark Memorial Library,
University of California at Los Angeles.
Harry Graf Kessler, Tagebuch, Monday,
June 30, 1930, Deutsches Literaturarchiv,
Schiller-Nationalmuseum.

Eric Gill, Diary, June 30, 1930 to July 10,
1930, M. S. Gill, William Andrews Clark
Memorial Library, University of California
at Los Angeles.

See the proof belonging to the St. Bride
Printing Library, London, reproduced in
Brinks, “In Search of Sensuality: Kessler's
and Gill's Song of Songs,” 155. The
initial letters are catalog number 314 in
J. F. Physick, The Engraved Work of Eric
Gill (London: Her Majesty’s Stationery
Office, 1963).

adopted Kessler’s suggestion to convey depth through stippling but
ultimately decided that such a technique and the use of color were
not compatible.

Although Kessler’s response to these initial prints has not
been located, Gill sent a letter to Kessler on August 2, 1929, that
states, “I was very glad to get your letter last evening ... I am very
glad indeed that you like the prints I sent.”* The two discussed
the project intermittently throughout the months of August and
September, and both recorded a meeting on September 25, 1929,
at Gill’s home at Pigotts near High Wycombe in Buckinghamshire.
At this meeting, they decided on a November delivery date for the
initial designs. Gill wrote to Kessler on October 26 that he was “now
about to begin designs for the S of Songs,” and his diary entries
indicate that he worked on the project throughout the early part of
November.” Efforts stalled as both individuals worked on other proj-
ects during the following months, but they resumed efforts on this
project in March 1930. Gill worked throughout much of the spring
on prints and paste-ups; on June 4, he sent Kessler a note that read,
“I have now finished all the Engravings for the S. of S. except the
initials and am now starting on these. I enclose some rough proofs
which I hope you will like.”* Gill and Kessler began making plans
for Gill to travel to Weimar for the printing of text proofs soon after.
Gill wrote on June 9:

I am most glad that you are pleased with the Engravings, and

that Maillol also thinks well of them. I will bring the blocks

when I come which will be towards the end of next week if
that will be convenient to you.*

Gill’s time in Weimar, while successful for the objectives
at hand, can also be read as a prelude to the difficult times ahead.
Gill records in his diary that he arrived at Weimar on June 30, 1930,
with the sentiment, “Count Kessler met me at train station - most
kind.”* Kessler describes the arrival somewhat differently: “Gill was
immediately visible in the station in his odd garb: knee stockings,
a short black cassock, and brightly colored scarf. He said that all of
Cologne was looking at his legs—was this perhaps because his stock-
ings were so thin? I think he likes the attention as an eccentric.”*
Regardless, the two began work in the press almost immediately.
Gill’s diary entries reveal that they spent the first few days of his
11-day visit engaged in printing trials at the press and the remaining
time experimenting with gilding.* Although the two had exchanged
detailed letters and proofs by mail throughout the previous year, Gill
had only recently begun the engraving of initial letters and other
detail work. Early proofs of the first page of the Latin version of the
text, for example, use initial letters that Gill had created in 1926 for
the Cranach Press’s The Eclogues of Virgil.*® Their time together in
Weimar thus represented their only chance to combine all of their
individual contributions.
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Eric Gill to Harry Graf Kessler,

June 9, 1930, Wing Modern M. S. Kess,
Newberry Library.

Dated manuscript reply, in Gill's hand,
written on Harry Graf Kessler to Eric Gill,
July 19, 1930, box 93, folder 9, M. S. Gill,
William Andrews Clark Memorial Library,
University of California at Los Angeles.
Harry Graf Kessler to Eric Gill, December
30, 1930, box 93, folder 9, M. S. Gill,
William Andrews Clark Memorial Library,
University of California at Los Angeles.
Undated page from Kessler's notebook,
published in Brinks, “In Search of
Sensuality: Kessler's and Gill's Song of
Songs,” 153.

Eric Gill to Harry Graf Kessler, March 31,
1930, Wing Modern M. S. Kess,
Newberry Library.

The Song of Songs in Latin publication
announcement, box 26, folder 15,

M. S. Gill, William Andrews Clark
Memorial Library, University of
California at Los Angeles.

Cranach Press to Eric Gill, June 2, 1931,
box 93, folder 9, M. S. Gill, William
Andrews Clark Memorial Library,
University of California at Los Angeles.
Harry Graf Kessler to Eric Gill, October
5, 1931, box 93, folder 9, M. S. Gill,
William Andrews Clark Memorial Library,
University of California at Los Angeles.

However, Kessler and Gill’s diverging aesthetic visions kept
them at odds about the finished product. Two issues in particular
concerning the production of the volume remained to be resolved
during Gill’s stay in Weimar: the use of colored inks for the running
title heads and initial letters and the gilding of engravings and
initials. Gill had written to Kessler that before his departure he
would go to London and procure colored inks to experiment with
while in Weimar.* Their correspondence that took place immedi-
ately after Gill’s visit continued the discussions; on July 27, 1930,
Gill wrote: “I think Green (a bluish green) would look very well
with the blue & black but fear it might destroy the rather delicate
somberness we are aiming at.”¥ Kessler continued his attempts
to integrate blue into the volume in the manner of the Harley Les
Commentaires de la guerre gallique manuscript, writing on December
30, 1930, of “... the letter C itself being printed in pure Lapislazuli
ultramarine. The effect I think magnificent.”* Kessler also favored
the use of slender golden frames around the illustrations, in addition
to the other gilding.® Kessler’s position both on the use of color and
on gilding imply that he wished for the finished volume to possess
an antiquated aesthetic, including rubricated and gilded initials set
off from the text frame. Gill, on the other hand, clearly had a more
avant-garde effect in mind. His written comments always remained
noncommittal about both color and gilding; for instance, he writes at
one point that, “[w]ith regard to the question of gilding, I will keep
this in mind and we will make experiments when the engravings
are done.”® In the end, however, the changing state of finances both
for Kessler and for the Cranach Press did not allow either of these
luxuries to be carried out in production. Initial letters were gilded in
many of the deluxe copies, but no additional gilding or supplemental
ink colors, other than for the running titles, were used.

By the time the book was printed the following spring, the
distribution and sale of such luxury items was becoming increasingly
difficult. Announcements were printed specifying that the Latin
edition would be sold in England at 3% guineas each for copies on
handmade paper, of which 200 were produced; at 7 guineas each
for morocco-bound copies on Japanese paper, of which 60 were
produced; and at 30 guineas each for morocco-bound, hand-gilded
copies, of which 8 were produced.” The prices for the first two cate-
gories were lowered almost immediately to 3 and 6 guineas, respec-
tively; a letter to Gill from the Cranach Press, dated June 2, 1931,
clarified that, “[t]he price has for certain reasons appurtaining [sic] to
continental sale been reduced.”® An agreement to handle sales was
struck with Douglas Cleverdon, who had worked extensively with
Gill to publish and distribute The Engravings of Eric Gill. Although
disagreements surfaced as to the conditions of rebate that would
be offered to Cleverdon, his initial sales looked promising; he sold
three copies on vellum in advance of the month of October alone.”
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November 2, 1931, box 93, folder 10,

M. S. Gill, William Andrews Clark
Memorial Library, University of California
at Los Angeles.

Shipping receipt, dated November
13,1931, box 93, folder 10, M. S. Gill,
William Andrews Clark Memorial Library,
University of California at Los Angeles.
Harry Graf Kessler to Eric Gill, July

6, 1932, box 93, folder 10, M. S. Gill,
William Andrews Clark Memorial Library,
University of California at Los Angeles.
Harry Graf Kessler to Eric Gill, September
20, 1932, box 93, folder 10, M. S. Gill,
William Andrews Clark Memorial Library,
University of California at Los Angeles.
Harry Graf Kessler to Eric Gill, May

6, 1935, box 93, folder 10, M. S. Gill,
William Andrews Clark Memorial Library,
University of California at Los Angeles.
Ibid.

As a result of both this encouraging start and the worsening financial
conditions in Germany, Kessler dispatched the whole Latin edition
to Gill on November 2. Their arrangement specified that Gill would
then provide copies to Cleverdon, upon Kessler’s direction, as they
were sold. Included in the agreement letter is Kessler’s assessment
of the volume and the situation as a whole:
I think it is one of the most beautiful series of illustrations
produced in modern times and that the book will appeal to
everybody and all interested in fine illustration and book
making. Of course, times are hard and difficult, but still one
must hope that a sufficient number of people and fortunes
have survived the crisis and will continue to buy fine books
and thus make their production possible.*

The books themselves were received by Gill at High Wycombe on
November 13, essentially removing Kessler from further control of
the sale.”® Thus, Kessler, who had at one time effectively dictated
every financial operation of the press, now depended on others for
the success of the publication.

The initially promising purchasing figures proved mislead-
ing, and sales of the book were dismal. Douglas Cleverdon halted
all communications with Kessler after November 1931 and sold
only a small number of the copies he had initially received. Sales
were so poor that Kessler was unable to pay Gill the sum of £55 for
work completed on the project. In a letter dated July 6, 1932, Kessler
explained that, “[i]t is practically impossible for me to send them
[£55] from Germany, and unfortunately, the way in which Cleverdon
has handled the “Song of Songs” business, has not made it possible
for me to pay you in England.”* In addition, correspondence docu-
ments that Kessler tried to redeem the book’s reputation and sales
over the next year by commissioning other booksellers to take over
all transactions in England.” However, the damage had already been
done, and the publication did not receive the widespread acclaim
and distribution that Kessler and Gill desired for it. Kessler contin-
ued to promote the volume, writing to Gill from exile in Palma de
Mallorca in May 1935 that Gill should send “a few copies of this
most beautiful book” to be displayed in an exhibition there.®® The
letter makes clear that, while Kessler was forced to occupy himself
in Spain in reminiscence, mounting an exhibition of Cranach Press
books and working on his memoirs, Gill had moved on to other
work and new commissions. Kessler begins the letter:

I have not heard from you for so long, that I am beginning

to feel rather anxious, lest you should have entirely forgotten

me. I think of you often, and am glad sometimes to hear about
you through the papers.”
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Figure 7

Pages 26-27: “Ibi dabo tibi.” Harry Graf
Kessler and Eric Gill Das hohe Lied Salomo.
Weimar: Cranach Press, 1931. Reproduced
from the original held by the Department of
Special Collections of the University Libraries
of Notre Dame.
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William Andrews Clark Memorial Library,
University of California at Los Angeles
Harry Graf Kessler to Eric Gill, November
27,1531, box 93, folder 10, M. 5. Gill,
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19, 1939, hox 93, folder 10, M. 5. Gill,
William Andrews Clark Memarial Library,
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Short review, “Reprints,” Timas

Literary Supplement, March 10, 1932,
173.

Ibid.

No additional correspondence about the project exists until Kessler's
death in 1937, which left at Gill's disposal 120 copies on handmade
paper and 3 on vellum.® As Kessler had kept 44 copies on Japanese
paper in 1931 for his own distribution, remarkably tew copies of
the Latin edition had been disseminated.” Gill tried to negotiate
with various entities, including Faber & Faber Publishers, to sell the
remaining books for the £55 owed to him by Kessler, and he eventu-
ally reached this agreement with Kessler’s sister, the Marquise de
Brion, in July 1939.2 Thus concluded the ignoble state of affairs that
befell one of the final Cranach Press publications.

Reviews of Canticum canticorum Salomonis nonetheless
expressed admiration for the volume, and Gill's independent contri-
butions to the project were noted and respected. The Times Literary
Supplement called it “as choice as could be.”® In particular, the review
complimented Gill’s illustrations for the volume and noted his devel-
opment as an artist between the 1925 Golden Cockerel Press edition
and the new Cranach Press edition of the text:

And in Mr. Gill's work there 1s no loss of the old passion; but

there is a great increase in depth and in spirituality. An exam-

ple of peculiar interest is the contrast between the two engrav-
ings... The similarity and the difference between the thythms
of the two might be taken as an epitome of the growth of Mr.

Gill's conception of his whole subject.** [See Figure 7]
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Gill’s own bookkeeping records indicate that individual prints
sold well; in fact, all prints except for “Invenerunt me custodes” and
“Dilecti mei pulsantis” sold out.”® Reviews outside of England also
praised Gill’s efforts. Rudolph Alexander Schroder, who previewed
the volume before it was available for general sale, wrote:
Gill will present himself as an illustrator and illuminator who
here, in his very first attempt, reaches an inventiveness and
technical mastery that is absolutely incomparable. His prints
will combine the hieratic splendor of the most opulent works
by Morris with a totally new sensuous life and with a unique
style that, in my opinion, raise this unfinished book into an
example of the spiritual essence and the conceptual free-
dom that make the products of the Cranach Press, which
in so many ways seem directed against the taste and tendency
of their times, in truth works that speak to the highest needs
of their age.*

More modern assessments of the volume also express admira-
tion but frequently overlook Canticum canticorum Salomonis in favor
of Gill’s Four Gospels among his illustration cycles.” The former’s
prints are often described as “luminous” or “sensuous,” but little of
depth has been written about the shift in style in their technique and
their avant-garde appearance in relation to Gill’s earlier prints. This
essay aims to promote Gill’s innovations and contextualize them
within the final product of Canticum canticorum Salomonis. The tech-
nique and content of the illustrations, which in the past have been
tied to Kessler’s oversight, instead rest firmly with Gill, as do the
selection of the text and the volume’s production details. Although
Kessler held the upper hand throughout much of their long, collab-
orative working relationship, Gill’s emotional connection to the text
of the “Song of Songs” and his confidence in his technique and artis-
tic vision for the text provided him with the maturity and authority
to guide the production of Canticum canticorum Salomonis.
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An Innovation Perspective
on Design: Part 2

Mike Hobday, Anne Boddington,
Andrew Grantham

Introduction

This paper examines critical new challenges in design thinking
and innovation studies,! building on the innovation perspective on
design discussed in Part 1 of this article.? Here, we argue that the
design/design thinking field and innovatien studies can learn from
each other in interesting ways. For its part, innovation studies could
benefit from understanding the range of different design processes,
approaches, and categories that contribute to industrial development
and economic growth, as well as to strategic advantages for
individual firms. From a theoretical standpoint, innovation scholars
would gain from fully conceptualizing design and its role in
business, the economy, and the wider society, and from incorporating
design into successive generations of the innovation theories and
models now common in innovation research.

Emerging empirical evidence in innovation studies shows
that design is a driver of innovation and productivity in the United
Kingdom, and probably in all advanced economies.’ The methods
and measurement techniques used in innovation could address the
contribution of design in much more detail and reveal the ways in
which design creates value across the industrial and service sectors.
Theoretically, we argue in the paper, design and innovation studies
together could offer a convincing alternative to the traditional view
of the firm as a rational, machine-like entity by drawing on the social
and creative character of businesses revealed in design thinking,.

In Section 1, we assess the antecedents to modern design
thinking and the interpretation of design as a general problem-
solving activity. We show why design should be viewed not simply
as problem-solving but more importantly as a knowledge generation
and integration activity. In Section 2, we illustrate the indeterminate
nature of design, elaborating on the unique, complex, and “wicked”
nature of design challenges. From the innovation field, we also
show the importance of understanding the subjective character
of “capability” in meeting design challenges, emphasizing the
importance of human knowledge, skills, experience, and capacity
for learning. Section 3 examines some of the ideas and insights from
leading American scholars concerned with design appreciation,
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We return to the issue of design capabil-
ity in more detail in Section 2.

while Section 4 tries to relate modern design sensing to the broader
context of human-centered approaches to management. Finally, we
conclude by suggesting some of the benefits that could arise from a
more integrated design/innovation approach that combines insights
and methods from both areas.

Section 1: From Design to Design Thinking: Antecedents to
Design Thinking

The interpretation of design as a general problem-solving activity
has a long-standing tradition, rooted in ideas from social planning
theorists—notably Horst Rittel, who formulated the notion of
“wicked problems.”* Wicked problems are seemingly intractable,
knotted clusters of interdependent problems or challenges, occurring
under conditions of uncertainty and having multiple potential
solutions. Conklin recently applied issue-based information
systems to wicked problems in design through the application of
collaborative, social information and communication technologies.?
Similarly, Armand Hatchuel takes Herbert Simon’s work on design
science and bounded rationality as a starting point for approaching
wicked problems, and from there proposes a new, contemporary
appreciation for design—not as a rational problem-solving activity,
but as a socially based, solutions-generating process that is capable
of offering the means to address a wide range of wicked problems
and challenges.®

Building on the work of Rittel, Conklin argues that we are in
transition from an age of science to an age of design. He proposes
that the past two centuries were predominantly scientifically driven,
focused on explaining the natural world through science and then
transforming it by inventing and harnessing technologies. The
goal of management science was to predict and control the future,
using facts and problem-solving techniques as the primary means
to achieving these goals. The problems to be solved, although
complicated, were not in the “wicked” category; instead, they were
relatively tame and self-contained, and external conditions were
comparatively stable.

While Conklin’s arguments concerning an age of design are
attractive to many of us living in today’s fast-moving, high-tech
world, the likelihood is that wicked problems have always existed
and that, today, we merely confront a new generation of wicked
problems. In fact, wicked problems exist in relation to the capabilities
(i.e., the accumulated skill, experience, and knowledge) of the
engineers, designers, planners, and other professionals confronting
such problems. The earlier problems that seem relatively simplistic
by current standards might well have appeared equally as daunting
to the pioneering designers of past centuries as the design problems
facing engineers, designers, and planners of today.’
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Conklin, Wicked Problems.

Indeed, successive generations often think they exist under
special conditions of turbulence and dramatic change beyond
those of previous generations. For example, consider Karl Marx’s
description of the industrial and social changes he saw:

constant revolution of production, uninterrupted

disturbance of all social conditions, everlasting uncertainty

and agitation ... All fixed, fast frozen relations ... and
opinions are swept away, all new formed ones become

antiquated before they can ossify ... The need of a

constantly expanding markets for its products ... over

the whole surface of the globe ... All old-established

national industries have been destroyed or are daily

being destroyed. They are dislodged by new industries,

whose introduction becomes a life and death question for

all civilised nations ... so also in intellectual production.

The intellectual creations of individual nations become

common property ... and from numerous national and local

literatures, there arises a world literature.®

Similarly, a century later, Joseph Schumpeter, the grandfather of
innovation studies, developed the concept of creative destruction to
describe what he saw as:
... a process of qualitative change ... of revolutions ... of
industrial mutation ... that incessantly revolutionizes the
economic structure from within, incessantly destroying the
old one, incessantly creating a new one.’

Schumpeter stressed the creative role of the entrepreneur

in generating new products and technologies as well as entire

business sectors:
It is not that kind of competition [price competition] which
counts but the competition from the new commodity, the
new technology, the new source of supply, the new type of
organization ... — competition which commands a decisive
cost or quality advantage and which strikes not at the
margins of the profits and the outputs of the existing firms
but at their foundations and their very lives.

Despite his potential underestimation of previous challenges,
Conklin’s modern observation nevertheless has merit. As he argues,
today’s wicked problems cannot be solved using scientific facts,
description, prediction, or control alone. Today’s wicked problems
undoubtedly require the creation and development of shared
narratives and new social meanings to mobilize the capabilities for
developing solutions to the specific challenges of the day.
Hatchuel reaches similar conclusions to those of Conklin."
Working through Herbert Simon’s notions of design science and
heuristics, Hatchuel shows how Simon’s ideas are limited because
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they are rooted in problem-solving and bounded rationality. He
proposes a new term, “expandable rationality,” to describe the design
process, using a paradigm of design that can provide solutions
to Rittel’s wicked problems. Like Conklin and others, Hatchuel
identifies the importance of collective social interaction, arguing that
we need to appreciate the social dynamics of the design process as
an essential part of design itself.

Also like Conklin, Hatchuel argues for the need to create
learning devices (e.g., prototypes) as a means to understand and
test possible solutions to complex or wicked problems. Hatchuel
proposes a wider application of design theories, recognizing their
relevance to economics, innovation, and organizational theory.
Building on Simon’s initial critique of growth through optimization
and perfect choice theory, Hatchuel suggests that design should
not be viewed simply as a problem-solving activity but also as a
knowledge generation and integration activity. Economic growth
and the expansion of wealth rely in part on the design and creation
of new spaces for technological possibility. These spaces, in turn,
require the human ability to design and create stories, forms, and
concepts that underpin business and wider economic innovation.

Section 2: The Indeterminacy of Design Challenges

In a landmark article, Buchanan develops a critique of Simon’s
rational problem-solving approach to design.”? Based on further
elaboration of Rittel’s wicked problems, Buchanan shows how design
challenges are unique and complex and have multiple possible
solutions. They are therefore indeterminate in nature and rarely,
if ever, have a single solution, as in the case of trivial or routine
problems. As an approach to wicked problems, Buchanan argues that
design has “no special subject matter of its own, apart from what a
designer conceives it to be. The subject matter of design is potentially
universal in scope, because design thinking may be applied to any
area of human experience.”® [original italics]. In this statement,
Buchanan justifies the claim that the new field of design thinking
can be applied not only to business management, but also to all other
complex, indeterminate social and economic challenges.

One problem with the discourse being described is that it
tends to imbue “the wicked problem” and, with it, the “solution”
with an overly objective character. All design challenges, and the
projects in which they are addressed, have an equally important
subjective dimension. For example, if Business A faces a wicked
problem but has carried out a dozen similar wicked projects before,
then it is not as wicked a problem as the exact same problem facing
Business B, which is new to this class of problem. Therefore, the
exact same “problem” might be more or less wicked, depending
on the capability (i.e., the experience, knowledge, and skill) of the
observer. In fact, Business A, despite its greater experience in certain
projects, might find a different class of relatively simple projects very
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“wicked” because of its lack of experience in that kind of project.
Business A might also find that its capability turns out to be a
handicap or incompetence when it faces a new class of problem but
is locked into a particular way of working—a phenomenon called
core rigidity in the innovation literature.™

This subjective notion of “capability” implies the need to
examine the subject (e.g., the designer or design team) in relation
to the object (i.e., the challenge at hand). In discussing a design
challenge, we always need to consider the human knowledge, skills,
experience, and capacity for learning to know whether, and to what
extent, a problem is wicked in the first place. The object cannot be
divorced from the subject. Therefore, we need to recognize and
develop the notion of design capability as an important dimension
of design and design thinking.

What is meant by the term “design thinking” has been
understood in a number of different ways. For example, Rowe
conceptualizes design thinking in terms of socially and geograph-
ically contextualized decision-making."” Martin, in contrast, charac-
terizes design thinking as an “... unwavering focus on creative
designs of systems ...” for both innovation and efficiency." For
Brown, design thinking is a model that allows firms to integrate
design into their core activities as a spur to innovation.” He reflects
recent work on design thinking in management studies that seeks to
elevate design and the skills of designers to a core strategic function
in the management of the firm, rather than seeing them as a technical
task or discipline.

Various tools from design are offered as valuable instruments
for generating solutions. From architecture, such tools include
various forms of visualization, including drawings, sketches,
computer graphics, and prototypes; from new product design,
companies like IDEO (a design consultancy) and Frog Design
propose creative processes that include “un-focus” groups and
ethnographic techniques.'

Whether the promises of design thinking can be fulfilled is
still up for debate. For example, Jahnke is sceptical about design
thinking as a workable innovation model for firms, arguing that
design is chronically under-researched and poorly understood as
a business function.” Although IDEO is often put forward as an
exemplar, Jahnke argues that “[t]hese accounts are fairly superficial
and do not in any detail describe experiences from the process of
implementing design thinking. To add to this lack of knowledge,
few, if any, empirical academic studies have as yet sought to
understand the implications of applying design thinking as a model
for innovation.”*
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Section 3: The Design Thinking School

Design thinking or design sensing ideas are most deeply explored
by American scholars, including Buchanan, Boland, and Collopy
of the Weatherhead School of Management. Similarly, Yoo et al.
make the distinction between organization design as a noun,
and organizational designing as a verb; the latter, they say, is an
action undertaken by a person or a group according to their
vision, culture, and purpose.? They use the term design “Gestalt”
to capture the approach, or organizing pattern, of the renowned
architect Frank O. Gehry and his practice, Gehry Partners. Yoo et
al. argue that this Gestalt is made up not only of a vision but also of
multiple representation technologies and a strong commitment to
a user-engaged, collaborative process of design and construction.
This process of organization designing, they argue, is becoming
more important as the experiential- and knowledge-based parts of
the economy expand.

Collopy captures the spirit of design thinking/sensing
through the traditional caricature of the left brain (logical / analytical)
versus right brain (creative /imaginative) distinctions.? He argues
that managers need to engage both sides of their brains to function
well. Modern management and management education have
evolved with a strong left/logical emphasis, using process models,
objectives, data, decision-making procedures, management by
measurement, and other such tools. More attention needs to be given
to empathy, emotion, perception, and imagination in management,
especially when facing complex, fast moving, uncertain, and difficult
challenges. As Collopy contends, designers and design thinkers are
arguing for a massive improvement in our understanding of how
to apply “the right-hand side” to management. The ultimate goal
is a holistic, integrated “left-right” approach. In the meantime,
this movement requires a huge rebalancing effort in favor of the
right-hand design side.

Collopy builds on previous work with Boland, in which they
argue in favor of a “design attitude” to management, contrasting
this approach with the conventional “decision attitude” to problem-
solving.? They show how management education and practice have
relied far too heavily on a narrow, limited, and technically rational
approach that has left little room for the imagination and creativity.
Typically, a manager is portrayed as an individual who faces a set
of decision alternatives and has to make an optimum choice. In
contrast, a design attitude assumes that the main challenge is to
generate and develop alternative solutions from which to choose.
In the design view, the choice is a relatively trivial exercise. From
a business and financial perspective, it makes much more sense
to expand the range of options so that the “wrong” choice (from
currently available decision alternatives) can be avoided and all
the benefits of a broader set of well-informed choices on a key area
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(e.g., new product, process innovation, business strategy, or organi-
zational structure) can be considered. They argue that the decision
attitude only really applies in a clearly defined, stable environment,
where all the main alternatives are well-known. However, in
the most challenging areas—strategy, innovation, new market
creation, people management, and leadership—stability and
boundaries are not the norm. And when alternatives are unknown,
a design attitude is required. In historical terms, the scientific basis of
modern management needs to be replaced or at least rebalanced in
favor of a creative, design-based approach to management according
to Collopy.

Taking this further, Lucy Kimbell argues much of the design
thinking discourse focuses on what managers do or should do, in
terms of both individual and group action.* Kimbell, in contrast,
draws on theories of organizational practice to provide a new
conceptual approach that situates design, designers, and their
collaborators—especially clients and users—within the larger
organizational context. Kimbell offers two concepts that enable us to
better understand design: first, using the verb, “design-as-practice”

s

(rather like Yoo et al., as well as Mintzberg's “strategy as practice”),”
Kimbell encourages the examination of “what designers do”—what
goes on (as far as we can know) in their minds and in their shared,
embodied, and situated routines, as well as in their relationships
with the artifacts they use, make, and work with; second, she
uses the noun, “designs-in-practice,” which stresses the emergent
nature of design outcomes and the particular outputs of designers,
including blueprints, models, specifications, visual representations,
and final products (recognizing also that the “final” may well
continue to be redesigned by the user after delivery). Kimbell applies
this conceptual approach to an example of service design, showing
the usefulness of viewing design in the context of actual practice.

In articulating these concepts, Kimbell draws on the earlier
work of management psychologists and theoreticians of practice—
notably, Schén and Weick, who have much to offer the field of design
sensing because they go beyond the “rational vs. non-rational”
debate. They open up the black box of the process of designing and
look at what is actually designed.” Further research along these
lines could help provide insight on the tools and processes used by
designers that relate to the wider world of management.

From the perspective of organizational psychology, Weick
notes that “[d]esign is usually portrayed as a forethought that
leads to an intention.”” However, he argues, “beginnings are rare,
middles are common. People, whether designers or clients, are
always in the middle of something, which means that designing
is as much about re-design, interruption, resumption, continuity,
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and re-contextualising, as it is about design, creation, invention,
initiation, and contextualising.” Weick uses the idea of “thrownness”
to capture this idea of the practice of re-design, indicating that
designing is seldom, if ever, a “blank sheet” activity.

Section 4: Situating Design Thinking Within

Management Studies

These intriguing new formulations of design do not yet tell us
how design thinking differs as a management approach from
other human-centered approaches to management. Of the many
who have studied the differences, we can begin with Mary Parker
Follett, who rejected the scientific management ideas of Frederick
W. Taylor because she saw firms as social groups rather than simply
as economic units.® Chester Barnard, later, developed the idea
of informal organizations and processes as central to all forms of
business activity.” Other more recent human-centered approaches
are those of Goleman, on emotional intelligence and its advantages
over analytical intelligence, Mintzberg, who views strategy as an
emergent craft, and Checkland, working on “soft systems.”®

In fact, the human, “soft” side of management has a tradition,
probably as long as management itself, which means that we need
to fully understand the distinctiveness of the design approach
and to appreciate it within a comparative context so that we can
identify clearly what design thinking brings to the table that other
human-centered approaches do not. So far, this distinctiveness is
not clear from the literature. Presumably, the different domains of
design bring different insights and approaches. Within each domain,
we need to understand the advantages and disadvantages of the
different approaches, methodologies, tools, processes, assumptions,
concepts, and bodies of knowledge. There likely is not one single
“design thinking” toolkit for managers. In general, we need to know
much more also about the skills and know-how that designers apply
to their challenges and which ones can and cannot be transposed into
different domains.

Leading proponents of design thinking (e.g., Buchanan,
Conklin, and Hatchuel) argue that it potentially applies not only
to management but also to other arenas of creative human activity
where wicked problems are confronted. These arenas include
public policy, education, health care, research, politics, and social
and economic development, among others. In the case of solving
wider social problems, including the planning of new environ-
mentally sustainable cities, evidence already suggests that creative
design thinking has a great deal to offer, not only in developed but
also in developing countries.” This observation again raises the
issue of design capability and capability gaps. Not all countries
and cultures encourage the development of capabilities in design.
Given inequities, how can less developed but potentially capable
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populations learn from the more capable, more developed, and
more effective ones? As Margolin argues, designers are trained in
the main disciplines that create the artifacts, products, systems,
networks, architectures, infrastructures and constructs that make
up the social world.”> However, they are rarely represented in the
major policy and academic debates about the future. He also argues
that the design professions currently lack a sense of coherence or
vision about the possibilities for “designing” the future, although
they could potentially be an incredibly important force for realizing
an improved future.®

On the face of it, design thinking has great potential in
its applicability to a broad spectrum of social, economic, environ-
mental, and developmental challenges that rise to the level
of wicked problems. But we need to understand this broader
promise in greater depth, and we need evidence of results so far
achieved in social and economic experiments. As in the case of
business strategy and practice, we need to understand the distinctive
essence of the principles and tools of design thinking compared with
other approaches.

The need for understanding the particularity of design
thinking is further emphasized when we consider that some of the
new propositions made by design proponents mirror those of earlier
scholars in some of these “other” domains. For example, writing
in 1952, Charles Lindblom famously argued against the rational
approach to public policy, showing that, despite its widespread
application, it is deeply flawed analytically and in practice. In
“The Science of Muddling Through,” Lindblom argued that under
conditions of uncertainty and incomplete information, “muddling
through” in a step-by-step manner is the only rational way to
proceed.* Indeed, Klein and Meckling and Marschak all made
similar points in their research into R&D and U.S. military systems,
concluding that, under conditions of uncertainty, decision making in
significant and changing areas must involve creative learning and a
progressive narrowing of options—very different from the “normal”
rational task of scheduling and resource allocation.” In the field of
business strategy, Henry Minzberg interprets strategy as an iterative,
human-centered “craft,” rather than the more rational market
positioning model of Porter and others.* More recently, Hilmer and
Donaldson also show why, in general, management systems and
tools need to be accompanied by informal human involvement,
support, and guidance.”

That scholars have questioned the rational approach to
problems in other domains is not surprising. Because uncertainty
and complexity tend to prevail in most important areas of strategy
and policy, the critical challenge is to develop the learning capability
of the organization, so that knowledge can be gradually gained from
the environment and taken into account during the policy-making
process or in any other wicked problem area.
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For the broader application of design thinking to become more
than a management fad, it must compete for its place among these
other approaches to complexity and uncertainty in human activity,
especially in management. Defining and then realizing its distinctive
contribution to business and social issues is key. In fact, defining
both the distinctive strengths and weaknesses in design thinking is
necessary. Products, systems, and artifacts, the normal domains of
design, are clearly quite different from groups of people and organi-
zations. Nevertheless, the intentional application of cross-disciplinary
design thinking in a creative, non-linear way may well bring new
and interesting elements to the management of wicked problems. All
these issues call for theoretical conceptualizations of design beyond
what is currently available so that we might understand what design
offers to management and its potential role in the economy, society,
and politics.

Toward a Research Program of Innovation/Design Studies

In general, design and design thinking have been poorly concep-
tualized, researched, and taught by innovation studies. However,
at this juncture, it is possible for the design/design thinking field
and innovation studies to learn from each other in interesting and
productive ways. Although we do not intend to outline here a
complete innovation/design research program, we would like to
highlight some of the research issues and questions arising from
our discussion. The broader question of where design might “fit”
within various branches of the social sciences is an interesting issue
for further research.

For example, if innovation researchers take design more
seriously, they might well discover that a wide range of different
design processes, approaches, and categories already underpin
industrial development, providing a source of economic growth
and conferring individual firms with distinctive strategic advantage.
From a theoretical standpoint, innovation scholars should begin to
develop a more complete conceptualization of design so that they
understand and model the crucial roles of design in business, the
economy, and wider society. They might begin by applying the five
successive generations of innovation theories and models to design to
see how the roles and processes of design have changed over time.*
As Hatchuel argues, design should be at the heart of mainstream
theories of innovation and growth.* However, Hatchuel, so far, is a
lonely voice as he points innovation studies in this direction.

From an empirical perspective, new statistical evidence from
innovation studies shows that design is one of the four main drivers
of innovation and productivity in the United Kingdom, and probably
in all advanced economies.* Indeed, design is more important to
productivity and innovation than R&D, which is the usual focus
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of both innovation studies and government policy initiatives
and investments. Those in innovation studies should apply their
substantive methods and measurement techniques to design in much
greater detail, not only to assess the contribution of design to the
economy and particular industries, but also to illustrate the diverse
roles of design in different industrial and service sectors.

When they are more purposefully combined, design and
innovation studies can offer convincing alternatives to the traditional
view of the firm as a rational, machine-like entity. For its part, design
thinking highlights the social and creative character of businesses
and counters the dominant decision-making view of the firm. It
provides us with ways of understanding the Gestalt or organizing
patterns of innovative leaders. Far too often, the rational, process-
based, machine metaphor is the “default” position of innovation and
technology management studies. Design thinking can lead to a major
reorientation of innovation theory, research, and teaching, thereby
moving toward a view of the firm as a creative, solutions-generating,
social, and flexible organization.

This paper has focused primarily on the technical and
business dimensions of innovation and design. However, we see
that the wider application of design thinking goes beyond the
technical and business domain to broader social, policy, and
economic applications. Its main contribution is to offer new
opportunities for problem-solving and solution generation through
a collective social approach to wicked problems. This approach,
based on design principles, not only challenges us intellectually
but also promises to enhance mainstream management theory and
education considerably by applying creative, dynamic, human-
centered methods and techniques.

As suggested, one element from innovation studies that
needs greater attention in design studies is design as a “capability.”
Innovation studies should bring its knowledge of capabilities to
the field of design to expand design beyond its usual treatment
as process, activity, or output. In design studies, the capability
dimension tends to be overlooked in discussions of wicked problems.
However, the wicked problem at hand only ever exists in relation
to the capabilities of the group attempting to solve the design
problem. With strong capabilities, the challenge of wicked problems
are diminished and with weak or partial capabilities, the reverse is
true. In this manner, the innovation field can help design studies
understand the subjective dimension of wicked problems and how
the relevant experience, knowledge, and skill that make up capability
are acquired through design learning processes. Innovation studies
could also help to identify how mechanisms for design learning
can be enhanced and improved, and how to recognize when a
design capability becomes a handicap (e.g. when designers rely on
the wrong kind of previously accumulated capabilities to develop
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solutions to a new class of challenges). In these ways, innovation
research can bring a very interesting new set of perspectives and
insights into design sensing.

An innovation perspective can also allow us to understand the
distinctiveness of design thinking as a solutions-oriented approach to
management, showing how design thinking differs from the various
other human-centred approaches to management. This way we could
more clearly illustrate its distinctiveness as well as its strengths
and weaknesses compared with other approaches. Such research
would help contextualise design thinking within a wider historical,
theoretical and managerial setting.

Another opportunity offered by a closer relationship between
design thinking and innovation studies is in their application
to small and micro-enterprises and entrepreneurial activity. The
tendency, so far, has been to concentrate on large organizations.
However, design thinking may shed fresh light on the issue of small
and micro-enterprises, helping us to understand more fully the
creative and social life of small firms through its human-centered
lens. Emphasizing the human side of entrepreneurial activity
overcomes the limitations of the traditional, more formal, process-
based approaches that currently dominate in innovation studies.

These issues and challenges point to the possibility of a
significant new research agenda arising from the combination
of innovation and design studies. We have identified some of
the synergies, but many others across the business, social, policy,
economic, and developmental arenas are worth exploring. Our hope
is that this paper stimulates interest not only in design/innovation
research, but also in design/innovation theory and education.
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Figure 1a

Showing a personal SMS message to a friend
is a way of communicating trust and friend-
ship. See Alex S. Taylor and Richard Harper,
“The Gift of the Gab?: A Design-oriented
Sociology of Young People’s Use of Mobiles,”
Computer Supported Cooperative Work 12:3,
(2003): 267-96.

Figure 1b

When faced with buying wine in the super-
market, we often choose the bottle of wine
from a nearly empty shelf, assuming it's the
best one. See Thomas Erickson and Wendy A.
Kellogg, “Social Translucence: An Approach
to Designing Systems that Support Social
Processes,” ACM Transactions on Computer-
Human Interaction 7:1 (2000): 59-83.

Figure 1c

In a people study about baby care (see
section 5), dads with new-born children
who were breast-fed, said they felt that
their bond with the child was rather remote,
because they didn't have any role in the
breast feeding. In case of bottle-feeding,
moms and dads would often feed the child in
turns, or even together.

Figure 1d

Sometimes my dad gives me a ride to the bus
station. When we are in a hurry, | jump into
the back seat of the car. My dad doesn't like
that: He says it makes him feel as if he's a
taxi driver.

Figure 1e

The table arrangement in a restaurant influ-
ences how guests will interact during dinner
and with whom. See William W. Gaver,
“Affordances for Interaction: The Social is
Material for Design,” Ecological Psychology
8:2(1996): 111-29.

Figure 1f

In a previous people study, a senior couple
explained that every week, their friends would
put six eggs up for raffle during their dancing
classes. It was an exciting event, and all the
people would bring their empty egg boxes,
justin case...

Social Theory as a Thinking Tool
for Empathic Design

Carolien Postma, Kristina Lauche,
Pieter Jan Stappers

Introduction

Recent societal issues and socio-technological developments,
including the mass adoption of real-time social media services,' have
made “the social” (i.e., the relationality inherent in human existence)
an essential topic for design. Despite the fundamentally social nature
of life, most existing models intended to generate perspectives of
users in design still focus on the individual. To support designers
in doing empathic design, we set out to find a possible conceptual
framework that could serve as a “thinking tool” of the social. A
model that sensitizes designers toward both relationality and
individuality in building creative understanding of users for
design. In this paper, we review a number of possible frameworks

and describe our experiences in applying these frameworks in new

N/
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In this paper we use “the social” to denote the idea that
human activity is fundamentally social, as opposed to individual.
Figure 1 presents six cases from daily life. A closer look at these
cases reveals that the social plays an important role in each of these
six cases, and that the social is more than just another flavor of
context: The social permeates our lives. This idea has been at the
core of computer-supported cooperative work but is only peripheral
in design and design research.? The suggestion has been made in
the design research literature that design teams need to establish
creative understanding of the social to develop products and
services that delight users.? However, most frameworks of user
experience in design place the individual at the center and merely
hint at the social, leaving design teams rather empty-handed,
or at least ill-informed. Therefore, a theoretical framework is
needed to sensitize designers toward the social in designing for
user experience.*

Our work is situated in the context of empathic design in NPD
practice.* Empathic design approaches often suggest that members
of a design team (who may or may not be educated in design) adopt
the role of people researchers and directly interact with users to
ensure that the user perspective is included in design. However,
in NPD practice, this interaction is not always feasible because
people research is often outsourced or conducted by experienced
people researchers. Alternatively, design teams might be engaged
in analyzing and structuring the user experience data that have
been gathered in people research.® Such an approach means that
designers need conceptual tools that enable them to think about
the social without having to become social scientists themselves. To
guide multi-disciplinary design teams in making sense of user data
for design, we searched for a thinking tool of the social. We dove into
social theory, aiming not to develop a new model of the social, but
to find a theoretical framework that design teams in practice could
use as a thinking tool of the social in analyzing and structuring user
experience data.

The paper proceeds in three parts. First, we explain the
context of our search and identify search criteria. Second, we review
five types of existing frameworks: special effect theories, relational
frameworks, catalogues, metaphors, and scaffolds of context. In the
third part, we focus on activity theory as having the best fit with
design teams’ needs, and show how we used it within an empathic
design project in industry.

Criteria for Assessing Frameworks for Empathic Design in Practice
Empathic design is a relatively new branch of user-centered
design approaches that support design teams in building creative
understanding of users and their everyday lives for NPD.” The
approach is considered most valuable in the fuzzy front end of
NPD, when product opportunities need to be identified and product
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concepts developed.® Empathic design uses a variety of methods
and techniques, including design probes,® generative techniques,
context-mapping," and experience prototyping.”? These methods
and techniques are typically design-led (as opposed to research-
led) in that they focus on understanding and transforming users’
experiences.” The idea is not to find the ultimate truth about people
and their environment, but to build an understanding that enables
designers to propose possible new futures.!

Based on a literature review, Postma, Zwartkruis-Pelgrim,
Daemen, and Du identified four principles of empathic design:

1. Addressing people’s rationality and their emotions in
product use in a balanced way by combining observations
of people’s actions with interpretations of their thoughts,
feelings, and dreams.

2. Making empathic inferences about prospective users, their
thoughts, feelings, and dreams, and their possible futures of
product use.

3. Involving users as partners in NPD, so that researchers
and designers can continually develop and check their
creative understanding in dialogue with users.

4. Engaging the design team members as multi-disciplinary
experts in people research, thus encouraging researchers
and designers to join forces in designing and conducting
people research to ensure that the users’ perspectives are
included in NPD.*

The first two principals have implications for the qualities of the
intended thinking tool of the social. The third and fourth principles
determine the context in which the thinking tool of the social will
be used. In NPD practice, direct interaction between users and all
members of a design team is often not feasible. People research is
often either outsourced or conducted by experts who may not be
part of the design team; or it happens long before a design team is
formed. As a result of these approaches, the user experience data
need to be conveyed to the design team. The “rich” and “personal”—
qualities of user data that are required for building creative
understanding—are often lost in this process."

A possible solution to sharing rich user data in design research
practice is to engage the design team in analyzing and structuring
the data after they have been pre-structured and pre-analyzed by the
people researchers. By reading, interpreting, and explaining users’
stories, team members make the data their own and build creative
understanding of users’ experiences.” To facilitate this process for
designers, we searched for a conceptual framework as a thinking
tool of the social.

Five criteria formed the starting point of our search. The
first criterion was informed by empathic design’s objective that
understanding users’ experiences should drive the development of
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Between People Research and Design,”
25-34; Sleeswijk Visser, Bringing the
Everyday Life of People Into Design.
Michael A. Hogg and Graham M.
Vaughan, Social Psychology, fourth
edition (London: Pearson Prentice

Hall: 2005).

Ibid.

Hall (1966) introduced the term
“proxemics” to refer to the study of

how people unconsciously structure their
immediate surroundings. One type of
spatial organization is “informal space,”
or “interpersonal distance.” Interpersonal
distance is one way people use to
establish and maintain a desired level of
involvement in social interaction, e.g., in
greeting, caressing or conversing. Hall
distinguished four distance zones, ranging
from very close to the individual to further
away: An intimate zone, a personal zone,
a social zone, and a public zone. Which
zone people adopt depends on the context
of the social encounter; the setting, social

relationship and environmental conditions.

In some situations, people are not able
to adopt their preferred social distance,
for example, in an elevator or crowded
train, which may lead to discomfort.
See John R. Aiello, “"Human Spatial
Behavior,” in Handbook of Environmental
Psychology, ed. Daniel Stokols and
Irwin Altman (New York: John Wiley &
Sons, 1987), 359; and Robert B. Bechtel,
Environment and behavior: An introduc-
tion (Thousand Oaks): Pearson Prentice
Hall, 1997).

people-centered products and services. Sensitizing design teams to
the social is not enough, however; designers also need to obtain a
sense of how their designs relate to the social in envisioning possible
futures of product use and in developing products and services that
fit into people’s social lives. Therefore, the framework needs to
address the social in relation to the materiality of product use.

The second criterion was informed by the constraints of
empathic design in NPD practice, in which not every design team
member is experienced in people research. Because we potentially
want to engage all team members in analyzing and structuring
user data, the framework should provide experienced people
researchers with (new) perspectives of the social, while also offering
designers “handles” for the social. Such “handles” include Beyer &
Holtzblatt's work models in the contextual design approach.® They
provide a limited set of concrete themes or perspectives along which
findings from people research can be organized. However, their
models fall short as a thinking tool of the social in empathic design
because contextual design mainly focuses on examining the rational
domain.”” Moreover, contextual design does not offer a theoretical
framework that designers (and researchers) may use as a thinking
tool in interpreting and explaining social practices.

Three further criteria were taken from Bederson and
Shneiderman’s classification of theories and frameworks.” They
identify five categories: (1) descriptive frameworks that identify key
concepts; (2) explanatory frameworks that explain relationships and
processes; (3) predictive frameworks that help predict performance
of people, organizations, or economies; (4) prescriptive frameworks
that provide guidelines based on best practice; and (5) generative
frameworks that support generating new ideas by providing ways of
seeing what is missing and what needs to be done. The thinking tool
we propose requires a framework that is descriptive of the social and
material, explanatory of relationships and processes, and generative
in terms of facilitating the identification of patterns and trends in
user data and of opportunities for NPD. The framework also might
be prescriptive in that it suggests ways of studying user experience
data; however, these ways should not interfere with designers’
established practices and cultures to such a degree that they keep
designers from using the framework.”

Examination of Possible Frameworks

On the basis of the criteria identified, we examined frameworks in
the literature and tried out candidate frameworks in NPD projects
in industry. We began our search in social psychology and environ-
mental psychology literature and then expanded the search to
the human-computer interaction (HCI) and computer-supported
cooperative work (CSCW) literature, where social frameworks
are commonly used in studying collaborative work. Frameworks
that, in terms of the criteria, appeared to be useful as a thinking
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Table 1 Overview of the criteria that evolved in the search process.

Footnote 24 continued

Tajfel and Turner (1979) introduced
Social Identity Theory, a theory of social
change that has been very influential in
social psychology. The theory focuses on
how social context affects self-concept
and social behavior. People describe
themselves differently and sometimes
also behave differently in different
social contexts, for example, in front of
colleagues at work, or with family at
home. Social identity theorists distin-
guish two different classes of identity:
personal identity and social identity.
Personal identity is the individual’s self-
concept derived from his/her attitudes,
memories, behaviors and emotions.
Social identity is the individual’s
self-concept derived from perceived
membership of social groups. People
have as many personal identities as
they have interpersonal relationships
that they feel engaged in. And they
have as many social identities as
groups they feel they belong to. The

Group List of Criteria
1. The framework needs to address the social in relation to the material;
2. The framework needs to provide experienced people researchers with (new) perspectives of the
social, and offer designers handles to the social in analyzing and structuring user experience data;
Relational frameworks 2.1. The framework needs to provide handles of the social in terms of variables or ingredients that design
teams may use as anchor points in reading and interpreting user data;
3. The framework needs to point out key concepts of the social and material that design teams need to
pay attention to in building creative understanding of users” experiences;
Special effect theories 3.1 The framework needs to be holistic in scope to support design teams in building broad understanding
of users’ experiences in the early phases of NPD;
4. The framework needs to offer design teams ways of interpreting and explaining user experience data
by revealing relationships and processes of the social and material;
5. The framework needs to facilitate seeing patterns and trends in user data, supporting design teams
in generating user insights and identifying opportunities for design.
Metaphors of the social 5.1 The framework needs to support teams in taking user experience data to a higher level of
understanding for identifying themes, patterns and trends in the data;
Metaphors of the social 6. The framework needs to offer multiple levels of description and explanation to support analysis of
user experience data in different phases of an empathic design process;
Catalogues of the social 7. The framework needs to be generally applicable to support design teams in transforming as well as
understanding users’ experiences;
Metaphors of the social 8. The framework should allow for use in a half-day session;

tool of the social in empathic design were tried out together with
multi-disciplinary design teams in industry. The researchers” and
the teams’ experiences in applying these frameworks led to new
criteria, which in turn focused the search process.

The frameworks included in our study can be categorized
into five groups: (1) special effect theories, (2) relational frameworks,
(3) catalogues of the social, (4) metaphors of the social, and (5)
scaffolds of context. An overview of the groups and our findings in
terms of new search criteria is presented in Table 1 and discussed
in the following paragraphs. The sequence in which the groups are
discussed more or less delineates our search process.

Special Effect Theories

The first category covers special effect theories that highlight one
or a few concepts regarding behavior in social or material contexts.
We found many of these theories in environmental psychology and
in social psychology, ranging from mini-theories, which apply to
specific phenomena, to more general theories, which apply to classes
of behavior.? An example of a mini-theory is the Ringelmann effect,
which holds that an individual’s effort in a task decreases when
group size increases.” Two examples of more general theories are
proxemics and social identity theory.*
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personal or social identity that is most
salient at a given time shapes our
concept of self and corresponding
behavior. See Hogg and Vaughan,

Social Psychology, fourth edition.
Benyon, Turner and Turner, “Designing
Interactive Systems: People, Activities,
Contexts, Technologies.”

Carolien E. Postma and Pieter Jan
Stappers (2006), “A Vision on Social
Interactions as the Basis for Design,”
CoDesign, 2:3, 139-55.

Situated action studies the relation
between acting individuals and their
changing environment. The term “situ-
ated action” was first introduced by Lucy
Suchman in her book “Plans and Situated
Actions” (1987) to stress the emergent,
improvisatory character of people’s activi-
ties. The book is a critical response to the
information-processing paradigm, which
models people as cognitive systems

that pursue action after having set goals
and having developed plans. Suchman,
taking an ethnomethodological stance,
argued that the structure of activity is
not planned, but evolves in response to
real-world situations that are inherently
dynamic. Suchman does recognize the
existence of plans, but merely as one

of several resources within the situa-
tion that may shape an activity. Goals,
she argues, are defined in retrospect.
Suchman uses the example of canoe-
ing in explaining the idea of Situated
Action: “In planning a series of rapids in
a canoe, one is very likely to sit above
the falls and plan one’s descent. {...) But,
however detailed, the plan stops short
of the actual business of getting your
canoe through the falls. When it really
comes down to the details of responding
to currents and handling a canoe, you
effectively abandon the plan and fall
back on whatever embodied skills are
available to you." See Lucy A. Suchman,
Plans and situated actions: The problem
of human machine communication

(New York): Cambridge University Press,
1987); and Bonnie Nardi, “Studying
Context: A Comparison of Activity Theory,
Situated Action Models and Distributed
Cognition,” Context and Consciousness:
Activity Theory and human-computer
interaction, ed. Bonnie A. Nardi
(Cambridge: MIT Press, 1996), 69.

In HCI and design, special effect theories have been
successfully used to envision how products and services might
affect social practices and to confirm findings from people
research.” In a design project about teens’ cliques, for example, the
people researchers consulted literature about group structures to
determine whether they had overlooked roles in teens’ cliques.”
In a project about baby care, the people researchers used literature
about parenting styles to develop criteria for segmentation of
families. However, we found that special effects theories were not
particularly helpful thinking tools of the social in developing a
broad understanding of users’ experiences as a starting point for
identifying opportunities for product and service development,
because they only address part of human behavior in context. This
finding led to a new search criterion: The framework should be holistic
in scope to support design teams in building broad understanding of users’
experiences in the early phases of NPD (criterion 3.1).

Relational Frameworks

Relational frameworks describe the nature of the relationships
between people and their environment. They are generic frameworks
in the sense of conceptual approaches or theoretical perspectives.
Three examples of relational frameworks are situated action,”
behavior settings theory,® and Gibson’s theory of affordances.”
In addition, actor network theory and Battarbee & Koskinen’s
framework of co-experience may be seen as falling into this
category.”

For social scientists, relational frameworks have provided
new perspectives on studying and interpreting human behavior.
Stressing the improvisational nature of human action, situated action
invited researchers to study the moment-by-moment organization
of an activity in real settings. Behavior settings theory introduced
the idea of environmental units that direct human behavior and
prompted researchers to identify and study relations between extra-
individual patterns of behavior and settings that are specified in
time and place. The concept of affordances provided a lens to look
at relations between properties of an environment and individuals’
history, abilities, and intentions.

For designers, however, these relational frameworks are
generally more difficult to apply because they typically do not offer
“handles” of the social. They provide only very limited guidance as
to what aspects of behavior and environment should be considered
in studying social phenomena because the frameworks do not
specify variables or ingredients of the social. That designers seek
this guidance is nicely illustrated by the shift of meaning of Gibson's
concept of affordances in HCI and design, where an operational
redefinition has evolved that sees affordances as “opportunities
for action suggested by an object,” which is far removed from its
original meaning. We therefore concluded that the thinking tool of
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Behavior Settings theory focuses on the
relationship between extra-individual
behavior and environmental units.

From detailed field observations Barker
(1968) found that human behavior is

not randomly distributed across time
and space; “the inhabitants of identical
ecological units exhibit a characteristic
overall extra-individual pattern of
behavior," he argued (Barker, 1968). In

a school class, for example, teacher

and students behave “school class.”

In the supermarket people, including
the teacher of the school class, behave
“supermarket.” And during a meeting of
the teachers of the school, the teachers
behave “staff meeting.” Barker called
the physical-behavioral units “behavior
settings.” Behavior settings are “stable,
extra-individual units with great coercive
power over the behavior that occurs
within them." See Roger G. Barker,
Ecological Psychology: Concepts and
methods for studying the environment
of human behavior (Stanford: Stanford
University Press, 1968).

Gibson proposed an ecological
approach to perception. In his book

‘The Ecological Approach to Perception’
(1979), he described a new paradigm for
understanding human activity in context,
focusing not on the actor and (part of)
his/her environment as independent
things, but rather on the relations
between actor and environment. He
introduced the term “affordances” to
mean the full set of potential actions
that an environment holds in store for a
particular actor. For example, a ladder
affords an adult to climb up and down,
but it does not afford a baby to climb up
and down. Information about affordances
is available to the actor’s senses.

The actor’s attunement to particular
affordances is determined by his/her
needs and intentions, personal history
and context. See James J. Gibson, The
ecological approach to visual perception
(Boston: Houghton Mifflin, 1979); and
Gerda Smets, Vormleer: De paradox

van de vorm (Amsterdam: Uitgeverij
Bert Bakker, 1986). Several people

have elaborated on Gibson's concept of
affordances for understanding the social.
Gaver, for example, introduced the term
“Affordances for Sociality” to

the social should provide “handles” of the social, which are the variables
or ingredients that design teams may use as anchors in reading and
interpreting user data (criterion 2.1).

Catalogues of the Social

“Catalogues” in this case means the maps of people’s behavior in
their social and material contexts. Such maps often are developed on
the basis of personal experience and/or empirical research. Seminal
work in this regard is the concept of pattern language proposed by
Alexander, Ishikawa, and Silverstein.® The book offers a typology
of solutions that architects might incorporate in the development
of towns and buildings. The typology is presented as a system
of patterns that describe relationships between people and their
surroundings and that were developed based on years of experience
with building and planning. Each pattern, in essence, reports a
problem, the context in which the problem occurs, and a solution to
the problem. For example, in the context of designing a family home,
Alexander et al. suggest that architects may address the problem of
creating quiet and private spaces for parents by designing the family
home in such a way that the continuum of spaces where children live
and play does not include the parents’ realm.»

In HCI and CSCW, social scientists have seized the idea of a
pattern language as a way to structure and document ethnographic
field data and to produce guidelines for design that transcend the
particularities of the data, but that are still grounded in the real
world.” Crabtree, Hemmings, and Rodden, for example, have
developed a framework for identifying patterns of social action and
technology use in domestic settings.* Martin, Rodden, Rouncefield,
Summerville, and Viller have used patterns from ethnographic user
research to inform the development of computer systems.®

For our goal of developing patterns for considering the
social in empathic design, we had neither decades of experience
from practice nor extensive field data to rely on. In addition,
because patterns are context-specific, they might not be helpful in
envisioning radically new situations of product and service use in
empathic design. A framework for the social in empathic design
needs to be generally applicable to various situations of product and
service use, including situations that do not yet exist.

A possible solution to both issues is to take a “top-down”
approach, rather than a “bottom-up” approach in developing
patterns. Kelley, Holmes, Kerr, Reis, Rusbult, and Van Lange’s “An
atlas of interpersonal situations” is a good example of a pattern
language that was developed using a top-down approach.* They
developed patterns by describing and analyzing common social
situations using one theoretical framework: interdependence theory.
The resulting atlas presents both the framework and the patterns.
Kelley et al.’s atlas does not address the social in relation to the
material, but the idea of combining both a framework and patterns
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refer to the possibilities offered by the
physical environment for social activity.
An example of affordance of sociality is
the table setting presented in figure 1.
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framewaork for studying social interaction.
They introduced the term “Social
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and the role of other people in pointing
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example, afford one another comforting,
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is interesting because it provides both the perspectives and the
handles to the social that we are looking for: It offers a thinking tool
of the social that enables design teams to envision radically new
situations of product and service use that go beyond the scope of the
context-specific patterns, as well as concrete examples of the social in
terms of patterns that help design teams think about the framework.
Such patterns could be developed once a suitable framework has
been found.

As a new search criterion, we conclude that the framework
needs to be generally applicable to support design teams in both
understanding and transforming users’ experiences (criterion 7).

Metaphors of the Social: The Theatrical Metaphor

The third category is metaphors. Metaphors are used for
understanding one concept in terms of another. In the field of
design, two important uses of metaphor may be distinguished: (1)
metaphor as an expressive tool,” of which the desktop metaphor
in computing is a well-known example; and (2) metaphor as a
generative instrument, which means transferring the structure of one
concept to the other to develop new ways of seeing both concepts.*

The latter sense of metaphorical thinking is also used in social
sciences in interpreting and explaining social phenomena. Taylor
and Harper, for example, used Mauss’s metaphor of gift-giving to
interpret their observations of teenagers’ text messaging practices.”
Other examples of metaphors used as generative instruments in
social sciences are game metaphors, such as the prisoner’s dilemma
and the theatrical metaphor.® For us, Goffman’s use of the theatrical
metaphor is of particular interest.

Goffman, a sociologist and important contributor to symbolic
interactionism, is renowned for his dramaturgical analysis of social
encounters. In “The presentation of Self in everyday life,” he used
the theatrical metaphor as a framework in analyzing and explaining
the structure of social encounters, viewing the world as a stage,
people as actors, and social interaction as drama.” The metaphor
prompts questions such as: Who is the performer, and who is the
audience? What is front stage, and what is back stage? What does
the décor look, hear, smell, and feel like? What are the plot outline
and the run time of the performance? Which tools of expression are
used in the performance, and for which goal? What are the (social)
roles of the performers? What are the performers’ motivations,
emotions, beliefs, and attitudes in relation to the performance?
How are the performers’ behaviors on stage different from their
behaviors backstage?

Examining metaphors on the basis of literature suggests
that Goffman’s framework would be an excellent thinking tool of
the social for empathic design: The framework is holistic in scope;
identifies key concepts and ingredients of the social and material
(e.g., “front stage-back stage” and “tools of expression”); and
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Figure 2

In a user insights session about social pres-
ence, Goffman’s theatrical metaphor was
used to structure observations and findings
from people research. The metaphor raised
interesting discussions about the scope of the
project. But did not support the design tzam
in building broad understanding of users”

experiences of social presence, as the design-

ers’ observations and findings from people
research did not deliver the kind of detail
required by the metaphor,

37 Thomas J. L. Van Rompay, Expressions:
Embodiment in the Experience of Design,
Doctoral Thesis (Delft: Delft University
of Technology, 2005).

38 Donald A. Schin, D. A, Displacemeant
of Concepts (London: Tavistock
Publications, 1963); Hernan P. Casakin,
“Assessing the Use of Metaphars in
the Design Process,” Environment and
Flanning B: Planning and Design 33:2
|2006}; 253-68.

39 Taylor and Harper, “The Gift of the Gab?:
A Design-oriented Sociology of Young
People’s Use of Mobiles,” 267.

40 Daniel Rigney, The Metaphorical
Sociaty: An Invitation to Social Theory
(Landham): Rowman & Littlefiald
Publishers, Inc., 2001).

41 Joel M. Charon, Symbolic Interactionism:
Anintroduction, an interpretation, an
integration, eight edition (Englewood
Cliffs): Pearson Prentice Hall, 2004).

42 Erving Goffman is considered to be
an important contributor to Social
Interactionism, a major sociological
perspective that focuses on the process
of meaning making in social interaction.
In “The presentation of Self in everyday
life,” Goffman uses the metaphor of
theoretical performance as a framework
in explaining and analyzing the structure
of social encounters between people. He
views the world as a stage, people as
actors and social interaction as drama.
“The world is not, of course, a stage,
but the crucial ways in which it isn't are
not easy to spacify, " Goffman (1959)
maintains. Key factor in this structure,
Goffman argues, is the process of
developing and maintaining a shared
understanding of a situation, including
Self{i.e., impression management]. "Each
parson in everyday social intarcourse

reveals relationships and processes (e.g., “performance” and
“script”). It is already widely used as generative instrument in
social sciences, and we thought it might be used as generative
instrument in design thinking as well. However, when we tried
out the metaphor as thinking tool of the social in projects in industry,
we found otherwise.

We applied the theatrical metaphor as thinking tool of the
social in user insight sessions in three different NPD projects in
industry. The aim of the sessions was to build creative understanding
of users’ experiences as a starting point for developing opportunities
for design. In the first project, the team members used the metaphor
to structure their observations and findings from people research
(see Figure 2). In the second project, the team members used the
metaphor in reviewing their interpretations of user experience data.
In the third project, the team used the metaphor in developing
scenarios based on their analysis of user experience data.

Our experience with the theatrical metaphor as thinking tool
showed that it raised interesting discussions of the social, but it was
not a helpful thinking tool in the early, exploratory phases of NPD.
Three important findings from the cases informed our further search:
First, the metaphor did not support broad exploration of users’
needs and contexts. The NPD teams were concerned with drawing
the big picture, which contains many performances, before choosing
a particular focus for their projects. However, the theatrical metaphor
already required the teams to focus on one specific performance
or action in the user data and to analyze this performance in
detail, leaving off the radar other potentially interesting parts of
the user data.

Second, the metaphor did not support the need to identity
patterns and trends in the data. The teams needed to develop a
higher-level, a more general understanding of the user data to
generate user insights and develop opportunities for design. But the
theatrical metaphor led the teams to delve into the complexity of the

social within the boundaries of one case.
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Footnote 42 continued

presents himself and his activity to
others, attempts to guide and control
the impressions they form of him, and
employs certain techniques in order to
sustain his performance, just as an actor
presents a character to an audience,”
he explains. See Erving Goffman, The
presentation of Self in everyday life
(New York): Anchor Books Doubleday,
1959); and Joel M. Charon, Symbolic
Interactionism: An introduction, an
interpretation, an integration, eight
edition (Englewood Cliffs): Pearson
Prentice Hall, 2004. Important concepts
of the metaphor include:

Performance — In their performance, the
performers consciously or unconsciously
project their roles and their definition
of the situation to the audience. The
audience observes the performance and
makes inferences about the performers
(e.g., their motives, emotions, beliefs,
attitudes) and the performers” definition
of the situation. The roles of performer
and audience may switch continuously.
Location — Front stage is where the
performance takes place and both
performers and audience are present.
Back stage is where the performers are
present, but the audience is not. Here
the performers can relax and behave out
of character. The waiter of a restaurant
(i.e., performer), for example, may be
very polite and charming in front of the
customer who complains about the food
(i.e., audience). But once back in the
kitchen (i.e., back stage), the waiter and
his colleague may imitate the customer
and make fun of him. Note that the back
stage in one performance could be the
front stage in another performance.

In the example, the waiter and his
colleague in the kitchen also perform in
front of each other.

Script — Prescribes the performance:
What happens to whom, when, where,
how and why? How is tension built up?
When does the scenery change?

Tools of expression — Vehicles for
conveying signs that the performers,
either or not consciously, use in their
performance. There are three types of
tools: appearance tools, e.g., clothing,
posture, age; behavior tools, e.g., facial
expressions, attitude and gestures;

Third, the theatrical metaphor required too much time to
understand and apply in the context of a user insights session. The
team members of the third project indicated that they preferred not
to use the metaphor because they thought it was too difficult to
grasp within the time frame of an insights session. Similarly, in the
first project, the metaphor often put team members out of their depth
in a way that paralyzed the creative process. Three new criteria were
drawn from these findings:

e The framework needs to offer multiple levels of description
and explanation to support analysis of user experience data in
different phases of an empathic design process (criterion 6).

o The framework should support teams in taking user experience
data to a higher level of understanding for identifying themes,
patterns, and trends in the data (criterion 5.1).

® The framework should be applicable within a limited time, such
as a half-day session (criterion 8).

Scaffolds of Context: Activity Theory

Our search concluded with activity theory (AT). AT is a framework
for describing and explaining the structure, development, and
social-cultural context of people’s activities. The framework points
out concepts of the social and the material that we need to take into
account in developing an understanding of the what, how, and
why of people’s behavior in their social-cultural context.* It spurs
questions such as: What is the activity? Who are the people involved
in the activity? Why do they do the activity (i.e., what is their
objective)? What actions and operations do they do in pursuing the
objective? What tools do the people use in achieving the objective?
How do these tools mediate their activity? What roles do the people
have in pursuing the objective? How do the people work together in
the activity; what are their rules, norms, and procedures? How does
the activity develop over time?

Activity Theory in a Nutshell
Although called a theory, AT is best described as paradigm of human
activity.# AT has its roots in early twentieth century Russia, where
its first foundations were laid by Lev Vygotsky in developing his
cultural-historical psychology.®® AT was further developed into a
conceptual framework by his colleague, Alexei Leont’ev:# Only in the
early 1980s, after seminal work on AT had been published in English,
did the conceptual framework become known internationally. In
1987, Yrjo Engestrom presented a framework of human activity in a
social-cultural context that builds on Leont’ev’s AT.#

Two fundamental ideas lie at the heart of AT: (1) “Unity of
consciousness and activity,” which is the idea that the human mind
can only be understood in the context of people’s interaction with
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Figure 3

Engestréim’s mocdel of an activity system
{adapted from Yrjo Engestrom, “Expansive
Learning at Work: Toward an activity theoreti-
cal reconceptualization,” 133-56.]

Foomote 42 continued

and setting tools, e.g., stage props,

physical lay-out and scenery.

Social role — Each performer has a

particular social role, e.g., the role

of “father” “manager,” or “teacher.”

Social roles involve one or more parts,

or “routines.” A part is a pre-established

pattern of action that is unfolded during a

performance. The performer may play the

same part on different occasions.

43 Kari Kuutti, "Activity Theory as a
patential framework for human-computer
interaction research,” in Contaxt and
Consciousness: Activity Theary and
human-computer interaction, Bonnie A.
Nardi (Cambridge): MIT Press, 1956], 17.

44 Benyon, Turner and Turner, *Designing
Interactive Systems: People, Activities,
Contexts, Technologies.”

45 Lev 5. Vygotsky, Thought and Language
(Cambridge: MIT Press, 1962).

46 Aleksie N. Leont'ev, Activity,
Consciousness, and Personality
|Englewood Cliffs: Prentice-Hall, 1978).

47 Yijo Engestréim, Learning by Expanding:
An Activity-Theoretical Approach to
Developmental Research, (Helsinki:
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(Cambridge: MIT Press, 2006);
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the world; and (2) “social nature of the human mind,” which means
that human interaction, or “activity,” is situated in and shaped
by social and cultural context.® AT thus transcends dichotomies
between mind and world and between individual and social.

Figure 3 shows Engestrom’s model of an activity system.*
The activity system is the basic unit of analysis in AT. The model
includes six components: subject (an individual or group), object
(or objective), mediating artifacts, rules, community, and division
of labor. The upper half of the triangle basically represents the
material context of an activity and the lower half the social context.
The horizontal arrow in the center of the model symbolizes human
activity. The activity system is framed by five basic concepts: object-
orientedness, activity hierarchy, internalization and externalization,
mediation, and historicity and development. The concepts each
address one part of the activity system. AT argues that all five
concepts need to be considered in developing understanding of
an activity system. We use the example of baby care to explain the
five concepts in greater depth. In this example, the subjects (e,
the people engaged in the activity) are first-time parents Mark and
Laura, and the activity is caring for their baby, Roes.

The first concept is object-orientedness. Human activity is
always directed toward an “object.” Objects motivate and direct
activities; they appeal to the subjects’ needs and desires. Originating
from its German and Russian roots, the term “object” incorporates

two meanings—namely the (physical) object one is seeking to
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transform in the activity (e.g., the stone that a sculptor is shaping)
and the objective that one is aiming to achieve (e.g., the sculpture
that the artist has in mind while shaping it).* Mark and Laura’s
object of baby care is a healthy and happy baby Roos. Mark and
Laura’s community of baby care includes their parents, their close
friends Bram and Marije, the daycare center, and the child health
center. The concept of object-orientedness helps us to develop
understanding of the ultimate “why” of their actions in caring for
baby Roos.

Note that from an AT perspective, exploratory design
research should not be about uncovering people’s latent needs,
but about following objects that motivate people’s activities. This
perspective may shed a different light on the development of
tools and techniques that are frequently used in empathic design,
such as design probes,” generative techniques,® and experience
prototyping.®

The second concept is activity hierarchy. An activity can be
deconstructed into actions and lower-level operations. Actions
(similar to “tasks” in HCI) are directed toward goals (e.g.,
constructing a sentence to convey a message). Actions and goals
are conscious. Operations, meanwhile, are routinized or automated
behavioral routines and are typically unconscious (e.g., typing, or
switching gears when driving). Caring for baby Roos involves both
actions and operations, including singing a lullaby, changing her
diapers, taking her to the health center, and getting up at night to
feed her.

The levels of an activity are not fixed. Actions may become
automatic operations, and operations may become conscious actions.
In the case of Mark and Laura, for example, changing diapers used
to be a conscious action, but then it gradually turned into a routine
operation with practice. At one point, the operation of changing
diapers had become a conscious action again when Mark had
mistakenly bought diapers that are fastened in a different way.

The third concept is internalization and externalization. AT
distinguishes between internal, mental activities and external
activities and argues that one cannot be understood without the
other because they transform and influence one another.* External
activities become internalized when people learn to do an activity
in the head without using any physical aids. To illustrate, Mark
and Laura initially needed to figure out what made Roos cry. After
a few weeks, they started to recognize and distinguish her cries
and immediately knew what action to take. Internal activities are
externalized when an activity is too difficult to do without physical
aids, when the activity does not turn out right, or when people need
to coordinate the activities in working together. For example, Roos
was ill and wouldn’t stop crying, despite all efforts to comfort her.
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At first, Mark and Laura did not understand what was wrong; they
again needed to figure out why Roos was crying and what action
to take.

The fourth concept is mediation. People’s activities are
mediated by artifacts, the division of labor, and rules. All three form
more durable structures that persist across activities, time, and place.
The durable structures shape activities and at the same time are
developed and transformed in activities. They reflect the experiences
of others who have pursued similar objectives or goals. Artifacts, or
“tools,” are thinking tools as well as physical tools that the subject
uses in pursuing his/her object. Mark and Laura’s tools of baby care
include a comforting lullaby, Roos’ bedroom, her favorite teddy
bear, and a playpen. Rules refer to implicit and explicit norms and
conventions that govern the relationship between the subjects and
their community. For example, the child health care center, which
is part of Mark and Laura’s community of baby care, advised Mark
and Laura to build up a strict day routine for the baby that follows a
sequence of four actions: feeding, playing, sleeping, and taking time
for yourself. Mark and Laura are now trying to develop and adhere
to such a routine. Division of labor is the organization of the subjects
and their community in terms of roles and responsibilities. Laura
usually brings Roos to bed. She tries to establish a bedtime routine
by feeding Roos upstairs just before bedtime. Mark thinks it is too
much trouble to feed Roos upstairs, so he leaves this up to Laura. In
the meantime he does some household activities.

The fifth concept is historicity and development. Activities
change and develop over long periods of time, and understanding
an activity requires tracing how the activity has developed in the
past. Contradictions (or tensions) within or between activity systems
are sources of change and development.” In Mark and Laura’s case,
a contradiction between subjects and community led to a change of
action: Mark and Laura changed Roos’ sleeping routine after friends
pointed out that Roos may get used to sleeping in her parents’
bedroom and may not learn to sleep on her own.

AT as Thinking Tool of the Social for Empathic Design

Prominent researchers in HCI and CSCW, including Suzanne Bodker,
Kari Kuutti, Victor Kaptelinin, and Bonnie Nardi, have propagated
AT as a framework for HCI research and interaction design.* AT
has been used in a number of cases to analyze ethnographic data
and formulate design requirements for social computing.” Some
colleagues of Engestrom have also used AT to study design practice
and the effect of products on people.® In both design research
and design practice, however, AT is still relatively unknown. Yet
our examination of the literature suggests that AT could be a very
powerful thinking tool of the social for doing empathic design in
NPD practice:

Design/ssues: Volume 28, Number 1 Winter 2012



59

60

61

Frank Blackler, “Knowledge, Work

and Organizations: An Overview and
Interpretation,” Organization Studies 16:6
(1995): 1021-46; Yrj6 Engestrom, “Activity
theory as a framework for analyzing and
redesigning work,” Ergonomics 43:7
(2000): 960-74.

Examples are: Badker, “Applying
Activity Theory to Video Analysis:

How to Make Sense of Video Data in
Human-computer Interaction,” 147-74;
Collins, Shukla and Redmiles, “Activity
Theory and System Design: A View From
the Trenches,” 55-80; and Phil Turner,
Susan Turner and Julie Horton, “From
Description to Requirements: An Activity
Theoretic Perspective,” Proceedings

of the International ACM SIGGROUP
Conference on Supporting Group Work
(New York: ACM Press, 1999), 286-95.
Nardi, “Activity Theory and Human-
computer Interaction Research,” 7;
Benyon, Turner and Turner, “Designing
Interactive Systems: People, Activities,
Contexts, Technologies.”

e AT addresses the social in relation to the material (criterion
1). Unlike most theories in psychology, the framework
accounts for artifacts. And unlike many approaches in
the human factors discipline, the framework addresses
social practice, as well as individual behavior.” Using AT
could therefore help design teams to get a sense of how the
products they design relate to people’s social practices.

e The framework identifies components of the social and
the material (e.g., division of labor and rules) that design
teams can use as anchors in reading and interpreting user
experience data (criterion 2.1). As studies in HCI and
CSCW have demonstrated, AT also provides experienced
people researchers with (new) perspectives of the social in
analyzing and structuring user data (criterion 2).%

o AT provides a comprehensive framework that emphasizes
key concepts of the social and the material that design
teams need to pay attention to in structuring and analyzing
user experience data (e.g., mediation and object-orient-
edness) (criteria 3 and 3.1).

e The framework offers design teams ways of interpreting
and explaining user experience data by revealing
relationships and processes, such as the dynamic levels of
an activity, historicity and development, and internalization
and externalization (criterion 4).

e AT supports design teams’ efforts to take user experience
data to a higher level of understanding and to identify
themes, patterns, and trends in the data. The idea of contra-
dictions can also help to identify opportunities for product
and service design (criteria 5 and 5.1).

e AT offers three levels of description and explanation (i.e.,
activity level, action level, operation level), supporting
design teams in building broad understanding of users’
experiences in the early phases of NPD, as well as more
in-depth understanding in later phases of NPD (criterion 6).

® Design teams can apply AT in building creative
understanding of various activities and contexts, including
future situations of product and service use (criterion 7).

The only criterion that AT does not meet is that of allowing for use
under the time constraint of a half-day session (criterion 8). AT is
often considered hard to learn and difficult to put into practice.®!
Given this reputation, we cannot expect design teams in practice
to understand and use AT in a way that social scientists do. Thus,
the framework needs to be translated into more intuitive ways of
building creative understanding of users’ experiences for design. In
the next section, we present an example of how we applied AT in
an NPD project.
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A ..preparing the B. gathering user data C. analyzing D. preparing the E. insights sesion F. ideating. ..
people study the data design team
Figure 4

The empathic design process that we
followed in the baby care project. The
people researcher (puppet marked by “R")
gathered user experience data in dialogues
with parents (U] during the first half of the
process. In the second half of the process the
people researchers analyzed and structured
the user data. The people researchers
facilitated the process with the help of
representations (frames), such as probes,
generative tools and preparation kits.

62 For a description of the whole empathic
design process, see Postma, Lauche
and Stappers, “Trialogues: A Framework
for Bridging the Gap Batween People
Research and Design,” 25.

63 Nandini P. Nayak, Debbie Mrazek
and David R. Smith, “Analyzing and
Communicating Usability Data: Now
That You Have the Data What Do You
Do?," ACM SIGCHI Bulletin 271 (1994):
22-30; Karen Holtzblatt, Jessamyn
Burns Wendell and Shelley Wood,
Rapid Contextual Design: A How-to
Guide to Key Techniguas to User
centered Design (San Francisco:
Morgan Kaufmann, 2005).

B4 Yrjd Engestrom, Leaming by Expanding:
An Activity-Theoretical Approach to
Developmental Research.

Activity Theory as a Thinking Tool of the Social in an NPD Project
We translated and applied AT as a thinking tool of the social in an
NPD project focused on baby care. Undertaken at Philips Research
Europe, the project was intended to develop new technologies
and product concepts for baby care, based on rich understanding
of the lives of parents with babies. The design team consisted of
six experienced designers with backgrounds in electrical
engineering, computer science, psychology, and industrial design.
The first author of this paper and one team member participated in
the role of people researcher.

Figure 4 presents an outline of the empathic design process
that we followed in the baby care project. The next subsection
describes phases C (ie., analyzing the data), D (i.e., preparing the
design team), and E (i.e., insights session) of the process. In these
phases, AT was used in building creative understanding of parents

and baby care.®

Use of Activity Theory in the Baby Care Project

In the analysis phase (phase C in Figure 4), we (i.e., the people
researchers) used AT as a thinking tool in structuring and analyzing
user data. Initially we had followed an affinity diagramming
approach in structuring and interpreting the user data: We annotated
the data with observations and comments, put the annotated data on
cards, and grouped the cards to identify themes.® When groupings
started to overlap in multiple ways, we decided to use the AT
framework instead.

First, we formulated high-level activities (e.g., establishing a
routine for the baby) and lower level actions (e.g., getting the baby
to sleep) on the basis of the previous groupings. Then, we developed
models of the activity and actions for each family by sorting the
annotated data using Engestréom’s model of an activity system, as
shown in Figure 5. Patterns and contradictions were identified
within and between activity systems. Finally, a preliminary typology
of families was developed based on the parents’ rules of baby care
(1.e., “parenting styles”). Theories of parenting styles helped us to

further specify the criteria for segmentation.
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Figure B

The people researchers developed models of
the parents’ activity and actions by sorting the
annotated user data using Engestrim’s model
af an activity system (Figure 3).

Figure B

The people researchers developed preparation
kits for sharing the user experience data with
the design team (left). The designers worked
on the preparation kits individually, and then
participated in a joint insights session in
which they shared their observations and
findings from working on the kits (center), and
creatad maps of parents’ current situations on
posters (right).

—pUSTREND FUBEETE
> %rgwr . peiieis :
 DEliR VD eAtYACER DT (GEBTOON, 5601 KT)

—n

In the communication phase (phases D and E), we used the
AT framework as a thinking tool for sharing the user data with the
designers, who in turn implicitly used the framework in reading and

interpreting the user data. We developed three difterent preparation
kits for sharing the user data with the design team. Each kit reflected
one parenting style (see Figure 6). The kits contained small chunks
of raw data (i.e., quotes, photos, and audio fragments), our initial
research findings, and five exercises. Yellow cards invited the
designers to collect their observations and findings from working
on the preparation kits.

AT was incorporated into the preparation kit in three ways:
(1) by composing a set of raw data that covered all components of
the activity systems; (2) by adding preliminary findings that hinted
at patterns and contradictions within and between the activity
systems (e.g., “Nadia and Friso have different opinions about baby
care” or “Jolanda only puts baby Eric to bed when he's tired”); and
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(3) by developing exercises that addressed concepts and components
of the activity system. For example, in one exercise about mediation,
the designers were asked to compare the things (or “artifacts”) that
used to help them fall asleep when they were young with the things
that helped the baby fall asleep. Each of the five exercises in the kit
addressed different concepts and components of AT.

The designers worked on the preparation kits individually
for five days (phase D). A week later, the team members partic-
ipated in a collective insights session aimed at developing shared
understanding of baby care as a starting point for identifying
opportunities for technology and concept development. During the
session, the designers first discussed their observations and findings
from working on the preparation kits. Then they created maps of
parents’ current situations by structuring their observations and
findings on posters, and labeling groups of findings with themes.
Finally, they used the maps in generating ideas about possible
futures of baby care.

Findings from Using Activity Theory in the Baby Care Project
Trying out AT as a thinking tool of the social in the baby care project
revealed four important findings. In this section, we discuss these
findings and the implications for future projects.

Finding 1 — AT gave the designers, as well as the people researchers,
a platform for structuring, discussing, and sharing the rich user experience
data. In the analysis phase, using AT as a thinking tool in structuring
and analyzing the user data did not lead to many new or different
insights from the affinity diagramming approach. However,
we in the people researcher role felt that the framework greatly
enhanced the analysis process. We identified three advantages of
using AT: First, the basic concepts of the framework provided fresh
perspectives on how the data could be structured and interpreted.
For example, the concept of activity hierarchy raised questions of
where baby care and the actions involved in it begin and end. The
concept of object-orientedness required considering the parents’
long-term objectives of caring for their babies. And the idea of
contradictions prompted us to discuss the essence of the dilemmas of
baby care that parents face in everyday life. Second, the framework
provided a structured approach to organizing the user data. Having
structured the data using Engestrém’s model of an activity system
facilitated identifying patterns and trends in the user data, and
sharing the user data with the design team. And third, AT offered a
structure for bringing in special effect theories, enabling us to specify
findings and insights.

In the communication phase, the design team implicitly used
AT as a thinking tool in reading and interpreting the user data.
The first success was that nearly all the designers worked on the
preparation kit. During the insights session, the components of the
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activity system model were frequently used as anchor points in
discussing and structuring observations and findings. Components
were reflected in themes that were generated by the design team,
such as “Rituals help us to handle things we don’t like” (artifacts). And
in discussing the themes, team members noticed, for instance, how
parents’ communities could play a central role in positioning their
future product.

Finding 2 — It was difficult to implement and use AT in an integral
way. We agree with Kaptelinin that the strength of AT is in its
integration of concepts and components: When a design team uses
only part of the framework (e.g., the components of AT) and simply
ignores the rest, the team’s chances of overlooking opportunities and
constraints for design are likely to increase.® But implementing and
using AT in an integrated way was difficult in the baby care project.

In the analysis phase, one concept was not used, and one
principle was used differently. As people researchers, we did not
use the concept of internalization and externalization. Internalization
and externalization processes were touched upon in parents’ stories
about baby care, but detailed analyses of these processes were
not needed at this stage for understanding the overall “what”
and “why” of baby care, and thus were omitted to save time.
We expect the concept of externalization and internalization to be
more useful in later stages of NPD, when product or service concepts
are developed.

The concept of historicity and development was used
differently. Rather than conducting a longitudinal field study,
which would not have been possible given the constraints of the
project, changes of activity systems were traced through how people
experienced them. However, the design team was able to learn about
development of baby care in later phases of the project, when people
studies were conducted that involved the same parents who had
participated in the exploratory people study.

In the communication phase, only one of five concepts of AT
surfaced in the designers” observations and findings—namely, the
idea of contradictions within and between activity systems. One
designer observed that a couple had different parenting styles (or
rules): “Gert is rational. He reads books about baby care. Jolanda is more
intuitive, non-scientific,” he explained. And, looking at the division
of labor, another designer noted, “Laura has difficulties sharing tasks
with Mark.” The other four concepts, however, were not explicitly
addressed in the designers’ findings and discussions. Either the
designers did not use these concepts in generating findings, or they
used them implicitly.

In future projects, designers and people researchers could
collaborate in a similar way as in the baby care project to ensure that
the concepts and components of AT are integrally used in building
creative understanding. However, the risk of this approach is that
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designers might start using only part of the framework (e.g., the
components of the framework) in the belief that this one part is
the framework. A more profound approach would be to introduce
the components and the concepts of AT as inseparable parts of a
whole. This means that AT needs to be translated as an integrated
system for design, and not as a set of individual components and
concepts, as done here. The challenge is to find such a translation
of AT for design.

Finding 3 — The structure of the preparation kit did not support
drawing “the big picture.” In evaluating the insights session, the
team applauded the overall process followed in sharing the user
experience data. The team members were happily surprised by
both the quality and number of themes they had generated, in
comparison to their normal professional practice. They thought the
themes were “concrete” in that the themes provided clear starting
points for ideation. Most of the critical comments concerned the
preparation kit. The team members explained that the components
of the activity system had been useful in organizing the raw data
in the kit, but that it had been difficult to “get the full picture” of the
families and baby care because the components had been revealed
over time. The “full picture” had emerged only in discussing and
structuring observations and findings during the insights session.
In future projects, the team members would prefer an overview of
the families and baby care as an introduction to the preparation kit.

Finding 4 — Emotions are at the forefront of empathic design
but are rather obscured in AT. A more general concern that as people
researchers we noticed was the framework’s lack of attention to
the emotional domain. Empathic design stresses that rationality
and emotions both need to be addressed in building creative
understanding, but in AT, emotions are only implicitly addressed
in the concept of object-orientedness.® When introducing AT as a
thinking tool in future projects, the role of emotions in object-orient-
edness must be further explicated to ensure that they are sufficiently
addressed in the analysis and communication of user data.

Conclusion

This paper reported our search for a theoretical framework that
people researchers and designers could use as a thinking tool of
the social in structuring and analyzing user experience data in
empathic design practice. We examined a variety of frameworks on
the basis of existing literature and then experimented with candidate
frameworks in NPD practice.

We identified eight criteria for assessing the usefulness
of frameworks for empathic design practice. Although the list of
criteria is not exhaustive, it does help us to draw attention to aspects
that researchers and designers need to consider when selecting a
framework for analyzing user experience data.
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The search process yielded five groups of frameworks: special
effect theories, relational frameworks, catalogues, metaphors, and
scaffolds of context. We found activity theory, as a scaffold of context,
to be the best fit between design teams’ needs and the frameworks’
offerings. AT is different from many other frameworks we studied
in that it transcends dichotomies between mind and world, and
between individual and social. Moreover, AT provides “handles” of
the social, as well as perspectives of the social, enabling designers
and experienced people researchers to join forces in analyzing user
experience data.

Testing AT as a thinking tool of the social in NPD practice, we
found that it provides designers, as well as people researchers, with
a platform for structuring, discussing, and sharing user experience
data. The study also revealed two findings that pose important
challenges for future research. First, AT addresses emotions merely
implicitly, whereas emotions are at the forefront of empathic design.
Thus, the role of emotions in AT needs to be further explicated when
using AT as a thinking tool in future empathic design projects. And
second, we translated AT for design in terms of a set of individual
concepts and components, but the actual strength of AT is in its
integration of concepts and components. In future projects, the
framework needs to be translated as an integrated system so that
designers can use the framework to its full potential.
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A Process Framework of
Affordances in Design
Udo Kannengiesser, John S. Gero

Introduction
One of the many goals of design research is to better understand
the ways in which end users interact with the products of
designing. This focus is not surprising—the ultimate measure of
success for any design is the adoption by the user. The concept
of affordance recently has been the focus of increased interest
in the design research community because it captures well the
relationship between human users and designed artifacts. It has
been imported from cognitive science, where it was first introduced
by the perceptual psychologist, James Gibson:*
The affordances of the environment are what it offers the
animal, what it provides or furnishes, either for good or 1ll.
The verb to afford is found in the dictionary, but the noun
affordance is not. I have made it up. I mean by it something
that refers to both the environment and the animal in a way
that no existing term does. It implies the complementarity

of the animal and the environment.?

Affordances in design are the action possibilities of a user when the
user interacts with an artifact. They can be “directly” perceived,
based on the structural features of the artifact. This understanding
has the advantage that users do not need to be provided with explicit
instructions about how to use the artifact. As a result, they can spend
less cognitive effort and make fewer errors when interacting with
the artifact.

Affordances are dynamic in that they emerge from the
interaction between the user and the artifact. Users interact
differently with the same artifact at different times®, which gives
rise to different interpretations of affordances by these users. On
the other hand, affordances tend to be generalized so that they
are described no longer as specific to any individual user, but to
groups of users or all users. This is apparent in the frequent use
of word constructions ending with “-ability” when describing
affordances. For example, the stairs in Figure 1 afford “climb-
ability.” Conceptualizing affordances as “-abilities” has the benefit
that they can be thought of as general properties of artifacts that can
be designed for or against. This conceptualization has established

the basis for many affordance-based approaches to designing.*

@ 2011 Massachusetts Institute of Technology
Design/ssues: Volume 28, Number 1 Winter 2012



Figure 1
Stairs affording “climb-ability”
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Affordances can be viewed in two ways. One view describes
atfordances as post-hoc properties of a user-artifact system, and
they are either known in advance or discovered by the user. Here,
an affordance is assumed to pre-exist, regardless of whether the
individual user is aware of that atffordance. The alternative view
emphasizes the situation of the user interacting with and reasoning
about the artifact. In this view, affordances are defined with respect
to the user’s individual situation, rather than from the perspective
of an omniscient observer. It allows new action possibilities to be
generated as a response to changes in the user’s experience or
goals. This view closely matches Norman's notion of “perceived
atfordance,” which we believe is more useful for design research
than a post-hoc approach. However, to date there has been no clear
articulation of perceived affordances or of the ways in which they
can be produced.

This paper presents a process framework for perceived
atfordances to address this gap. (In the rest of this paper, we use
the term “affordances” as shorthand for the notion of “perceived
atfordances.”) It proposes three types of affordances that entail
different assumptions regarding their dependence on the user’s
situation. All three types are then represented in the ontological
situated function-behavior-structure framework,’ revealing a rich
set of processes involved in generating them. We argue that this view
provides a better understanding of affordances that can be used for

developing more methodological and tool support for designers.

An Ontological View of Affordances at a Macro Level

Modeling atfordances is facilitated by using an ontological
framework that provides a common terminology with agreed-on
meanings for a domain of discourse. The function-behavior-structure
(FBS) ontology provides such a framework for the design domain.”

Structure (S) of an artifact 1s defined as its components and
their relationships (i.e., what the artifact consists of). The structure
of artitacts includes their form (i.e., geometry and topology) and
physical or virtual material.

Behavior (B) of an artifact is defined as the attributes that
can be derived trom its structure (i.e., what the artifact does). An
example of behavior is the weight of an object, which can be derived
(or measured) trom the object’s material and spatial dimensions,
using knowledge about gravity and the material’s density. Behavior
provides operational, measurable performance criteria for comparing
ditterent artifacts. Deriving behavior may require knowledge about
exogenous eftects (i.e., the properties of those parts of the external
environment that interact with the artifact). For example, deriving
the rotational behavior of a door requires considering external,
physical forces applied to that door. Exogenous etfects can be caused

by any entity in the artifact’s environment, including human users.

Design/ssues: Volume 28, Number 1 Winter 2012 m



Figure 2
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Function (F) of an artifact is defined as its teleology (i.e.,
what the artitact is for). It is ascribed to behavior by establishing a
teleological connection between a human's goals and measurable
effects of the artifact. Function is independent of the common
distinction between “functional” and “non-functional” properties;
it comprises both as they describe the artifact’s usefulness for
various stakeholders. Function is also independent of specific
modeling approaches, including tlow-based (dynamic) and
state-based (static) models.®

In previous work, Brown and Blessing have argued that
affordances appear to be similar to function but do not include the
notion of teleology.® Affordances also appear similar to behavior;
however, it is not the behavior of the artitact but of the agent that
can be driven by affordances. 5o how do affordances relate to our
understanding of designed artifacts?

Affordances are an agent’s potential actions that interact
with an artifact’s structure and thereby produce artifact behaviors
of relevance (i.e., with positive or negative consequences). These
actions can be captured in the FBS ontology as exogenous eftects
on behavior. Figure 2 consists of two shapes that symbolize
affordances and behavior, respectively. For an affordance to interact
with behavior, there needs to be a “fit” between the two. This fit can
be illustrated by conceptualizing behavior as including an “input
port,” or “receptor,” that metaphorically mirrors the shape of the
affordance. In other words, we can define input parameters of
behavior that represent the properties of the affordances to which
the output of that behavior is responsive.

This model of affordances as exogenous effects is consistent
with Maier and Fadel’s view of affordances as connecting structure
and behavior.” However, atfordances are not static catalysts for
deriving behavior from structure in a reproducible, deterministic
way. Human users engage with artifacts in a variety of ways as a
result of their individual interpretation of the artifact's function,
behavior, and structure; thus, they are unlike most computational
tools that are preprogrammed to always derive the same class
of behavior when given a specific class ot structure. Our current
macro-level view cannot show this dynamic model of atfordances
explicitly; we need to elaborate on this view to develop a more

complete understanding of affordances.

Locating Affordances in a Framework of Reasoning

We can characterize affordances based on a framework for different
general modes of reasoning of situated design agents that has
been presented by Maher and Gero." This framework provides a

descriptive model rather than a cognitive model, and it has been
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used for elaborating various aspects of situatedness in design. The
framework distinguishes between reflexive, reactive, and reflective
modes of reasoning;:

e Reflexive reasoning is a direct response of the agent to
specific sets of stimuli to which it is exposed. Reasoning
here does not entail any internal processing or decision
making; it is merely a mapping of sensory input to actions
performed by the agent’s effectors. Examples include
“hard-wired,” biological reflexes and habituated responses
to recurring stimuli. We can ascribe a high degree of
confidence to reflexive reasoning that the resulting actions
will produce the desired outcomes. This confidence is
implicit in the actions rather than in an explicit, cognitive
state of the agent.

® Reactive reasoning involves a limited form of interaction
between various of the agent’s internal representations.
This interaction can be viewed as the process of selecting
from several alternatives the most appropriate schema,
given the stimuli presented. The need for decision making
leads to a lower degree of confidence associated with the
outcomes of the agent’s actions. As a result, agents assess
their decisions by monitoring the effects of their actions and
comparing them against a set of criteria.

o Reflective reasoning involves a more significant amount of
interaction between a model of the external world and the
agent’s goals and concepts. It is a construction process that
uses filtering, emphasizing and distorting certain aspects
of the external cues, driven by changes in the agent’s
expectations. The outcomes of actions devised by this mode
of reasoning produce new expectations that provide new
criteria for assessing these actions.

In computational experiments, Gero and Peng have shown that
reflectively produced responses are grounded as new experiences
that move toward being reactive as they are used in subsequent
interactions,'? and reactively produced responses similarly move
toward being reflexive as they are successfully used in subsequent
interactions.

Based on the three modes of reasoning, we can derive three
classes of affordances: reflexive, reactive, and reflective ones.

Reflexive Affordances

The notion of affordance as originally proposed by Gibson is a
“direct” form of perception that is often interpreted as involving
a very limited amount of internal processing. This description is
consistent with the reflexive mode of reasoning, and consequently
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we call these affordances reflexive. All stimuli provided by the
artifact are directly mapped onto the user’s actions. The fit between
artifact and user is via the user’s sensorimotor system. This fit is
most evident for affordances of physical objects that mirror the
shapes of the human body, such as shoes and gloves. The sensory
data (here, the form of the artifact) directly fits with the user’s
effectors (here, the human’s feet and hands). The affordance of
“wear-ability” in these cases can be labeled “intuitive.”®

Most affordances rely less on a strictly physical fit between
artifact and user and instead involve more abstract classes of
“fit” that require some internal representations (e.g., patterns and
schemas) that match the external stimuli presented to the user.
This type of connection is consistent with Norman’s emphasis on
the role of users’ existing internal models in their perception of
affordances.” For example, if a user has previously been exposed to
a number of door handles with similar shapes, sizes, positions, and
orientations, they will have constructed a schema that represents this
class of artifact. When the user later comes across a particular door
handle that matches this schema, the user can reflexively perform a
set of actions associated with the schema, such as turning, pulling,
pushing, or sliding the handle. The affordances of “turn-ability,”

” o

“pull-ability,” “push-ability,” and “slide-ability,”* can be seen as
outcomes of reflexive reasoning processes that are precursors of
these actions. Their parameters have default values (i.e., all actions
are executed uniformly). Using the idea of parameterized behavior
introduced in Figure 2, Figure 3 shows, how a reflexive affordance

can be modeled as an input parameter with a fixed value.

Reactive Affordances

A reactive affordance is an action possibility that is selected from
among a set of action possibilities. The process of selection is
independent of changes in the user’s current goals and expected
classes of concepts. Variations over time are often the result of the
user acquiring new knowledge from previous interactions.

Reactive affordances can be seen as the outcomes of a search
process, analogous to the notion of search in routine or parametric
designing. The basis for searching affordances is the availability of
a range of instances of a class of action possibilities, and the ability
to assess and then select different instances using a set of criteria.
Instances of a class of action possibilities differ in the values these
action possibilities assign to parameters of that class.

Searching affordances can be carried out internally using
thought experiments, or externally using physical experiments.
Every experiment consists of generating an action possibility
and then testing it according to a set of criteria. If it is found to
be unsatisfactory, the user can iteratively select and test different
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action possibilities. For example, someone wanting to unlock a
previously unknown door may turn the key the wrong way (say,
clockwise). Upon recognizing the initial failure to unlock the door,
the user selects an alternative action possibility (e.g., turning the
key counter-clockwise), tests it, and finds that it successfully
unlocks the door. The expectation that the key is to be turned has
not changed during this process—only a parameter of this action
(the direction of turning) has changed its values (from clockwise to
counter-clockwise). Other examples of parametrically varying the
same action possibility include turning the key with different forces,
different speeds, and different fingers. Figure 4 shows how a reactive
affordance can be modeled within behavior as an input parameter
with varying values.

Reflective Affordances

Reflective affordances involve changes in the user’s expectations
generated by different situations. Situations are processes that
influence what goals and concepts are constructed and how agents
interpret and interact with their environment. For example, users
of office doors are likely to respect the privacy of the people behind
these doors; as a result, the new affordance of “knock-ability” may
be formed, making the users knock on the door before entering.
Other situations (e.g., the imminent threat of an armed hold-up)
may produce the new goal of blocking a door rather than walking
through it and the new affordance of “jam-ability” (e.g., by jamming
a chair underneath the door handle). Thus, different situations
lead to different user expectations that can then produce different
affordances. “Hidden affordances” (i.e., ones for which obvious
perceptual cues are not provided by the artifact)” can be viewed as
instances of reflective affordances.

The notion of exploration in non-routine or conceptual
designing can be applied to describe how users “discover” new
affordances via reflective reasoning. Exploration creates new
expectations related to classes of action possibilities and their criteria
for assessment. It is non-routine because the user can no longer rely
solely on an existing set of expectations. Exploration can be modeled
as modifying the state space of action possibilities.

Exploration can be carried out internally using thought
experiments, or externally using physical experiments. The latter has
been studied in developmental psychology and has been found to
involve “exploratory activities.”* For example, infants explore their
environment through seeing, reaching, grasping, and tasting, among
other actions. Discovering new door-opening mechanisms (e.g.,
button-operated automatic doors) requires a more fine-tuned but
still exploratory set of actions. The exploratory nature of reflective
affordances can enable a user to recognize “false affordances”* or
“misinformation”® provided by the artifact.
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Figure 5

Reflective affordance modeled within behav-
ior as a new type of input parameter A2, here
substituting the previous type A1.
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Figure 6

Function, behavior, and structure in the
interpreted world (F' interpreted function,
B interpreted behavior, S interpreted
structure) and the expected world (Fe':
expected function, Be': expected behavior,
Se': expected structure).
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Figure 5 shows how a reflective affordance can be modeled
within behavior as a new type of input parameter.

An Ontological View of Affordances at a Micro Level

We can develop an ontological framework of affordances that goes
beyond the narrow view of affordances as catalysts for deriving fixed
and known behaviors. This view captures reflexive affordances but
not reactive or reflective ones. However, the situated FBS framework
developed by Gero and Kannengiesser can be used to capture all
three classes of affordances.”

The Situated FBS Framework
This section provides a brief description of the situated FBS
framework; for more information, see Gero and Kannengiesser.”

Figure 6 introduces two “worlds:” an interpreted world that
represents current (“as-is”), past (“as-was”), and hypothetical
(“as-could-be”) states of the world, and an expected world that
represents desired (“to-be”) states of the world for the current
design interaction. The different states of the world(s) are described
using the concepts of function, behavior, and structure of the design
representations. In the interpreted world, behavior (B') is derived
from a given or hypothetical structure (S'), and function (F)) is
derived from a given or hypothetical behavior (B). In the expected
world, expectations are produced about what behaviors (Be?)are
needed to achieve desired functions (Fe'), and what structures (Se)
are needed to exhibit desired behaviors (Be'). The expected world
is a subset of the interpreted world, as indicated by their nesting in
Figure 6. Accordingly, Fe!, Be!, and Se' are defined as subsets of F, B},
and S, respectively.

In addition to the transformations between function,
behavior, and structure within the two worlds, Figure 6 shows a
number of additional processes:

e Focusing selects subsets of F, B, and S' to be used as Fe/,

Be!, and Sei. Once selected, a subset is not fixed but can be

changed by focusing on different F', B}, or S..

o Comparison determines whether an “as-is” state of the
world is consistent with a “to-be” state of the world. This
process compares Be' and B, as it is the behavior level
that provides measurable attributes for evaluating
different artifacts.

e Constructive memory can produce new Fi, B, and S. This
process represents a richer notion of memory than simple
recall via indexing. It includes the role of subjective,
individual experience in constructing new concepts that
are tailored to the agent’s current situation.” Constructive
memory can be modeled using the idea of intertwined
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The situated FBS framework that includes
function, behavior, and structure in the exter-
nal world (Fe: external function, Be: external
behavior, S: external structure, FRe: external
requirements on function, BRe: external
requirements on behavior, SRe: external
requirements on structure).
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data-push and expectation-pull,* which is denoted
in Figure 6 using a combined straight-and-returning
arrow symbol.

Figure 7 is an extension of Figure 6. It adds the external world,
which consists of things outside the agent, including the functions,
behaviors, and structures (F, B, and S¢) of artifacts that the agent can
interact with.” The external world also includes requirements on the
functions, behaviors, and structures (FR¢, BR¢, and SR¢) of artifacts.
The process numbers in Figure 7 are labels only and do not represent
an order of execution.

Adding the external world introduces the processes that
connect it with the expected world and the interpreted world:

e Action produces F¢, B, and S¢ according to Fe', Be', and Se'.
Action producing B is the execution of expected design
actions.

o [nterpretation uses Fe¢, B¢, and S¢ to produce F, B, and S' using
the same “push-pull” idea as for constructive memory: The
results of interpretation are not simply “pushed” by what
exists in the external world; instead, they emerge from the
interaction of “push” and “pull.” Thus, the same Fe, B¢, and
S¢ can be interpreted differently at different times, leading
to changes in the F, B, and S' generated.

Locating Affordances in the Situated FBS Framework

The situated FBS framework is general enough to capture the
activities of a user interacting with an artifact because the notions
of interpreted and expected worlds are independent of any
specific agent and can relate to the designer, the user, or any other
stakeholder. However, describing users’ interactions with the artifact
requires two specializing assumptions:

1. External structure and external behavior are embodied in
the target environment of the design—not in a represen-
tation of that target environment. For example, the target
environment of a door is the physical environment; possible
representation environments include CAD systems, paper,
and human minds.

2. Actions to create or change external behavior (process 17
in Figure 7) consist of those that produce exogenous effects
that are also embodied in the target environment. Thus a
user’s actions are distinguished from those of a designer,
in that the latter are primarily concerned with changing
representations of behavior rather than with the behavior
itself. Affordances are the input parameters of behavior, as
we explained earlier.
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Concepts and processes (highlighted) in
reflexive affordances.

Affordances transform external structure into external behavior.
This transformation involves at least the following sub-processes
in Figure 7:

e Process 13: transforms S¢ into S!

e Process 14: transforms S' into B

e Process 15: evaluates B'against Be!

e Process 17: transforms Be' into Be

These sub-processes compose what we call the affordance production
process. Additional sub-processes for pre- and post- processing
are required, depending on whether the affordances are reflexive,
reactive, or reflective. The differences are summarized in Table 1 and
discussed in more detail in the remainder of this section.

Reflexive Affordances
The processes involved in producing reflexive affordances are
highlighted in Figure 8.

There is no pre-processing for reflexive affordances. Be
and Fe' are pre-formulated and readily provide a pattern to be
matched by the interpretation of the artifact based on its S¢. All input
parameters of Be' have fixed values. For example, S may be a door
with specific features, Fe' may be “to allow access to a room,” and
Be' may be a rotating behavior with fixed values for the direction
(say e.g., “outward”) and the amount of force one needs to apply
to the (handle of the) door. Another example is a flight of stairs, as
in Figure 1. Here, S consists of the shape of the stairs, Fe' may be
“to allow descent in a controlled way,” and Be' may be a “walking
support” behavior with fixed values for the input parameters
“stepping rhythm” and “speed.”

The affordance production process establishes a match
between the expectations and interpretations of the door and stairs,
and then executes the affordance. No post-process monitoring or

Table 1

Reflexive, reactive, and reflective affordances have the same production process but differ in their pre- and post-processing. Numbers refer
to the processes defined in Figure 7.

Type Pre-Processing Affordance Production Process Post-Processing
Reflexive No pre-processing required e Input:Se No post-processing required
e Transformation: 13, 14, 15, 17
Reactive Any of: e Qutput: B e Assessing the affordance: 19, 15
e Selecting Be': 8 e (Optionally, re-selecting Be' and/or
o Selecting Fe': 7 Fe' by new pre-processing
Reflective Any of: e Assessing the affordance: 19, 15

e Constructing Be': 5, 8, 10
e Constructing Fe': 4,7, 16

e (Optionally, re-constructing Be' and/or
Fe' by new pre-processing
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Figure 9
Concepts and processes (highlighted) in reac-
tive affordances.

analysis of the external behavior is needed because the validation
of the affordance is assumed by default. In the door example, a
person pushes against the door to produce an external behavior
using the expected values of direction and amount of force. In the
stairs example, a person walks down the stairs to produce a walking
support behavior with the expected values for stepping rhythm
and speed. No post-process monitoring or analysis of the external
behavior is needed, as the validation of the affordance is assumed
by default.

Reactive Affordances
The processes involved in producing reactive affordances are
highlighted in Figure 9.

Pre-processing for reactive affordances includes selecting
from among alternatives to formulate Fe' (process 7 in Figure 9) or
Be' (process 8). Alternative Fe' for doors may include “to allow access
to a room” and “to allow exit from a room.” A choice between the
two Fe' can influence the selection of alternative Be' input parameters
such as pushing (i.e., “outward” direction) or pulling (i.e., “inward”
direction) a specific door. Here, let us assume that the value
“outward” is selected for the “direction” parameter of Be', based on
choosing “to allow exit from a room” as Fe'. In the stairs example,
the person may have the choice between the two specialized Fe' “to
allow fast descent to catch the train” and “to allow descent without
spilling your cup of coffee.” This has an impact on the selection of a
value for “speed” in the stairs’ Be'. Let us assume that a low value is
selected to avoid spilling coffee.

Post-processing includes the interpretation of B resulting in a
new B (process 19), and evaluation of that B against Be' (process 15).
These processes are necessary to test whether the selected affordance
is appropriate. If the affordance “succeeds,” no further processes are
needed in the scope of that affordance. For example, pushing against
the door might produce the expected rotating behavior, which is
perceived and evaluated as satisfactory. Walking down the stairs
with reduced speed may successfully avoid spilling any coffee.

If the affordance “fails” the test, three possible consequences
result. One consequence might be the selection of previously
unselected values of input parameters of Be', leading to the repeated
generation of variants of the same type of affordance (process 8).
For example, if pushing against the door is unsuccessful, the person
might choose to pull instead of push (i.e., changing the value of
the “direction” parameter to “inward”) and then to execute and test
this new variant of the affordance. This scenario can be viewed as
an instance of a discrete control system. In the stairs example, if the
person spills coffee while walking down the stairs, the value for the
“speed” parameter may be further reduced, and the consequences
of this change are then monitored and assessed. This scenario can be
viewed as an instance of a continuous control<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>