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TECHNICAL ARTICLE

Portraiture: An Experimental
Study of the Creative Process

he issue of representation is at least implic-
itly present in most discussions of both figurative and ab-
stract art. It is intimately related to questions of artistic style,
which, as Gombrich [1] has pointed out, can be profitably
analyzed in terms of artists’ application of familiar, organiz-
ing schemata to motifs and their subsequent appropriate
adjustments. Abstraction and distortion are prominent as-
pects of representational, schematic and stylistic decisions,
and all of these concepts play a part in various definitions
of creativity. The present paper reports the results of apply-
ing a new empirical methodology to portraiture, with the
aim of elucidating important issues of representation,
schema application, abstraction and distortion in the crea-
tive process as it unfolds in vivo.

Unlike artistic creativity—a personality trait, ability or
disposition that has been extensively studied by psycho-
metric, psychoanalytic and other means—the actual process
of artistic creation has been relatively neglected in the
psychology of visual art, despite its great intrinsic interest
[2]. Part of the problem has undoubtedly been the
seemingly insurmountable difficulty of obtaining adequate
experimental control, given the private and often entirely
unobservable aspects of the creation of art.

It is useful to divide the creative process into two major
phases. The preparatory phase consists of reviewing one’s past
work, absorbing information about past and current
developments in one’s artistic domain and more-or-less
actively searching for ideas and inspiration. Taylor [3], for
example, uses the term ‘creativity’ for some elements of this
phase. The executive phase (Taylor’s ‘production’) begins
after the moment (or in the course of the gradual dawning)
of inspiration, when at least a vague idea of the final goal is
formed, and the decision is made and motivation exists to
begin working; this phase lasts until the completion of the
work. The relative importance, duration and other features
of the two phases obviously differ across different art media,
styles and techniques [4].

Past psychological studies of the creative process have
often been concerned with the preparatory phase, some-
times, in fact, without distinguishing it conceptually from an
artist’s enduring dispositions, such as creativity and talent,
or even from the characteristics (or impact) of the resulting
works of art. Indeed, to the extent that these past efforts have
largely relied on biographical information, artists’ and their
confidants’ letters, diaries and other writings (including
‘manifestoes’), interviews with artists, and other introspec-
tive and retrospective accounts and techniqiles [5], it would
have been next to impossible to disentangle artistic creativity
from the creative process (in the senses these terms are used
in this paper), let alone to study experimentally the execu-
tive phase of the process [6]. Even studying the changes an
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artist makes in a work or obtain-
ing and analyzing a videotape,
film or speeded-up film record
typically do not provide an
opportunity for experimental
manipulation and control [7].

Portraiture is relatively unique
among artcreating situations in
that it often involves commis-
sioning an artist to render a
specific, sometimes previously
unknown, subject, whether as
a quick sidewalk sketch or as
an elaborate studio rendition.
Under at least some circum-
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The author reports the results
of applying a new empirical method-
ology, and related psychological
constructs, to portraiture in order
to elucidate issues of representation,
schema application, abstraction
and distortion in the creative
process, as it unfolds in vivo. In this
exploratory micrc-analysis, pro-
fessional and skilled amateur
portraitists were videotaped while
they drew portraits under six dif-
ferent experimental conditions,
defined by time allotted to complete
the work and the presence versus
memory-recall of the models during
the drawing phase. The amount of
attention devoted to 22 different
areas of the face and abstraction
and distortion in the rendering of
facial features were computed from
the videotapes and statistically ana-
lyzed. Also, the portraits were
rated in terms of pleasingness,
interestingness and the degree of
abstraction and distortion. Among
other findings, the artists used
fewer strokes and rendered more
abstract portraits when they drew
with a model present than when
they drew from memory, and the

portraits rated more abstract
were also rated more pleasing
and interesting.

stances, an expectation of ren-
dering a ‘likeness’ also exists.
In other words, portraiture of-
ten involves ‘art on command’,
with regard to the subject, the
time of execution and even the
form of the work. The drawing of portraits thus provides an

opportunity to maintain at least some experimental control
and to manipulate variables of psychological and artistic
interest without sacrificing the authenticity of the artistic
endeavor. The behavior of the artist while creating and the
sequence of changes in the work being created can be
studied simultaneously and in detail. Moreover, because
quick portrait sketching is so ubiquitous among artists, it is
possible to carry out an objective micro-analysis of the ex-
ecutive phase of the creative process in the context of an
artistically meaningful activity without being overwhelmed
by data, as has been the case in some of the earlier studies
using video records.

In the present investigation, artists drew portraits of sev-
eral models either in the models’ presence or from memory,
and the length of time available for execution was systemati-
cally varied. The links among memory task characteristics,
internal representation and performance time constraints
are important in cognitive psychology and the psychology
of art [8], as well as in drawing [9]. The experimental pro-
cedures made it possible to address some classic questions
in art theory, such as the transformation of motifs through
abstraction and distortion, and schema application in general.
In addition, the mechanics of drawing (glances, frequency of
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strokes, outlining, shading, arcas of
the face receiving attention, etc.) could
be experimentally investigated.

METHOD

Artists, Models, Experimental
Setup and Materials

Two groups of portraitists were used,
one consisting of three professionals
(employed by television stations to sketch
courtroom trial participants) and the
other of three skilled amateurs with a
considerable amount of experience in
portrait painting and drawing. This con-
trast in artist background constituted
the Professional /Amateur (Pro/Am) fac-
tor in the experiment. All of the artists
normally used the representational/
figurative style and were accustomed to
sketching quickly and being watched in
the process.

Two women and two men, all in their
early twenties, were used as models.
They wore identical clothes (white shirt,
blue jeans, sneakers) and no make-up.
To prevent uncontrolled familiariza-
tion of the artist with the models’ faces,
the models wore paper hoods over their
heads (with apertures for the eyes), ex-
cept while being drawn.

The drawing sessions took place in
a large, windowless, comfortable room
in my university laboratory. The artists
were comfortably seated at an ad-
justable drawing table and provided
with sheets of 46-x-61-cm white medium-
weight paper and carbon pencils. The
distance from the artist to the model dur-
ing the drawing was always 150 cm. Over-
head fluorescent lights and two 300W
floodlights provided the illumination.

One videocamera was focused on the
drawings, as they were created. Another
videocamera recorded the artists’ be-
havior (drawing and glancing). Video
and photographic records were ob-
tained of the models’ faces.

Experimental Conditions

All six artists drew portraits (head and
neck only) of all four models under
two basic conditions: in the presence of
the model or from memory. In the
Model condition, the artists had 30, 150
or 300 sec to execute each drawing (the
Time factor), with the model present
throughout. In the Memory condi-
tion, the duration of exposure to each
model’s face was always 30 sec (with no
work being permitted) and the sub-
sequent execution time was 30, 150 or
300 sec. In short, a 2 X 3 experimental
design was used: Model versus Memory

and 30 versus 150 versus 300 sec in
Time. For certain analyses, the execu-
tion period was further broken down
into three equal-length intervals (the
Interval factor): for the 30-sec condi-
tion, these intervals were 10 sec in
duration; for the 150-sec condition,
they were 50 sec in duration; and for
the 300-sec condition, they were 100 sec
in duration. Except for the Pro/Am fac-
tor, and the artist-sex and model-sex
variables (neither of the latter two vari-
ables proved statistically significant), all
of the factors were within-subjects. That
is, each artist was in all six possible
experimental conditions, and so each
drew six portraits (Model/Memory X
Time) of each of the four models.
The order of the 24 portraits was ran-
domized separately for each artist.

A fifth model, a man also in his twen-
ties, was used in a 10-min warm-up
period, which also gave the artists an
idea of what they could accomplish in
30,150 and 300 sec. Finally, all six artists
were interviewed after their participa-
tion in the experiment.

Independent Ratings

of the Portraits

A panel of 15 undergraduate students
subsequently viewed all 144 portraits
produced in the experiment, for 10 sec
each, and rated them on 200mm scales,
including pleasingness, interestingness,
and—having been shown the photo-
graphs of the models’ faces—the de-
gree of abstraction (“How stylized and
lacking in details is this portrait?”) and
distortion (“How close to the actual
facial proportions is this portrait?”). Be-
cause of space limitations, only a por-
tion of these results are presented here.

RESULTS

Glances at the Model
In this analysis (limited, by definition,
to the Model condition), the number
of the artists” glances at the model
during the executive phase was ex-
amined as a function of the experimen-
tal conditions. For all artists, the shorter
the time period allowed for drawing,
the more frequently the glances took
place. The mean numbers of glances
(taking into account all six artists draw-
ing all four models) were as follows:
A glance occurred every 2.31 sec in the
30-sec condition, every 2.73 sec in the
150-sec condition and every 3.19 sec in
the 300-sec condition.

The only other potentially interest-
ing result with the glances-at-the-model
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measure was that while there were in-
dividual differences among the artists
in the frequency of their glancing
(F[5,36] = 9.07, p < .001), there were
no significant differences as a function
of their Pro/Am status [10]. Very fre-
quent glancing was thus a common fea-
ture of these artists’ portrait drawings,
an activity on which they spent a sig-
nificant portion of the limited time
available to them.

Execution of Strokes and
Abstraction

Berlyne [11] has defined abstraction as
‘incomplete specification’—idealization
or stylization that is accomplished
through the omission of features and
details. It is reasonable to assume that
the amount of fine detail in a portrait
is positively correlated with the number
of strokes: All else being equal, the
greater the number of strokes, the less
abstraction there is likely to be in a
portrait. Indeed, in the experiment it
was found that the correlations be-
tween the number of strokes used in
the portraits and the student subjects’
ratings of the abstractness of the por-
traits (across the two Model/Memory
conditions) were negative and mod-
erately high (r=-.56,-.51 and —.42 for
the 30-, 150- and 300-sec conditions,
respectively).

In the overall analysis of number of
pencil strokes, it was found that the
professionals executed a significantly
larger number of strokes than did the
amateurs, but the significant two-way
interaction of the Pro/Am and Interval
factors indicated that this difference
was the largest in the initial-third seg-
ment of each time condition, less large
in the second-third, and by the final-
third the amateurs actually performed
more strokes (£[2,360] =7.43, p< .01).
Thus, these professionals, who are re-
quired in their daily jobs in the court-
room to work under a great deal of time
pressure and to render detailed, non-
abstract portraits for the benefit of tele-
vision viewers, seemed to do the same
in the experiment; they also structured
their work within each time period
differently than the amateurs. Sub-
sequent interviews with both groups
of artists substantially corroborated this
interpretation.

Another finding, perhaps owing to
the time spent on glancing at the model
in the Model condition, was that both
groups of artists tended to execute
more strokes in the Memory condition,
with the difference increasing the
longer the time condition (¥[2,360] =



3.95, p < .02). An alternative explana-
tion is that more abstract renditions
(fewer pencil strokes) were intention-
ally given in the Model condition: with
the model present, the artists may have
felt better able to omit, improvise and
stylize, while still obtaining a reason-
able likeness. In the interviews, there
was some support for this interpreta-
tion, since several artists mentioned
that in the Memory condition they
tended to elaborate those parts of
the face that they felt sure they had
captured veridically.

A finer analysis was carried out on
the number of strokes devoted to the
different parts of the face. Faces were
subdivided into 22 areas, including
hair, forehead, eyes, irises, eyebrows,
cheekbones, ears, nostrils, lip and nose,
mouth, lips, chin cleft, chin and neck.
Two additional categories of strokes,
outlining (of the contour of the head)
and shading, also were coded. The aver-
age numbers of strokes devoted to the
different facial features per portrait
(across all other factors) were as fol-
lows: hair and forehead = 20.7, eyes =
14.1, nose = 8.9, eyebrows = 7.1,
mouth = 6.8, neck = 4.1, irises = 3.8,
ears = 3.0, nostrils = 2.0, chin = 1.9,
cheekbones = 1.3, outlining = 11.5 and
shading = 2.9. The total number of
strokes per portrait (across all other
factors) was around 90. Artists executed
significantly more strokes for the pur-
pose of sketching mouths and hair, and
general outlining, in the Memory than
in the Model condition, which contrib-
uted to the overall greater number of
strokes in the Memory condition.

The professional artists devoted sig-
nificantly more strokes than the ama-
teurs to general outlining, and to nose,
lips, and the area between the nose and
upper lip. The amateurs devoted rela-
tively more strokes to the nostrils and
ears than did the professionals.

Distortion

According to Berlyne [12], “distortion
occurs when there are discrepancies
between the representation of an ob-
ject and the properties that the object
actually possesses”. By ‘distortion’ I
refer to an intentional or unintentional
lack of veridicality, a deviation of facial
proportions in a portrait from objec-
tive proportions. Thirteen proportional
relationships were first identified (top
of nose to hairline/length of face,
length of nose/length of face, chin to
lower lip/length of face, width of face/
length of face, distance between irises/
length of nose, distance between irises/

width of face, distance between cheek-
bones/width of face, distance between
cheekbones/length of face, bottom of
nose to hairline /length of face, chin to
top of nose/length of face, bottom of
nose to hairline/width of face, chin to
top of nose /width of face, and distance
between irises/distance between cheek-
bones). The dimensions of the models’
actual faces were measured (on pro-
jected slides) and the 13 proportions
were calculated and compared to the
analogous proportions in the portraits.
The differences were analyzed as a
function of experimental conditions.

The main effect of Time was sta-
tistically significant for 9 of the 13
proportional relations (the shorter the
execution interval, the greater the dis-
tortion), but the interaction of the
Time and Pro/Am factors (significant
for four relationships at least at the
p < .02 level) indicated that the main
effect of Time was mostly due to the
predominance of the amateurs’ dis-
tortions in the 30-sec condition (tenta-
tively suggesting differences in skill,
rather than intent).

Surprisingly, for only one pro-
portional relationship, the distance
between cheekbones/width of face
(F [1,64] = 4.02, p < .03), did signifi-
cantly more distortion occur in the
Memory than in the Model condition,
and even this happened only in the
shorter (30- and 150-sec) conditions
(F[2,64] = 8.85, p <.03). Furthermore,
there was a significant interaction
between the Model/Memory and the
Pro/Am factors for only one pro-
portional relationship, top of nose to
hairline/width of face (F[1,111] = 3.73,
p < .056), such that the professionals
distorted relatively more in the absence
of the model. In short, drawing from
memory had remarkably little effect
on the amount of distortion in both
the amateurs’ and the professionals’
portraits, regardless of the execution
time allotted.

Ratings of the Portraits

The. product-moment correlation be-
tween the rated pleasingness and inter-
estingness of the 144 portraits was posi-
tive and moderately high (r= .48, df =
142, p < .01): More pleasing portraits
were generally also rated as more inter-
esting [13]. The correlations of pleas-
ingness with abstraction and distortion
(r = .26 and —.21, respectively) were
smaller but still statistically significant
at the p < .01 level: Whereas a greater
degree of abstraction was associated
with an increase in pleasingness, an
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increase in distortion was related to
a decrease in pleasingness. In contrast,
interestingness was positively correlated
with both abstraction (r= .31, p < .01)
and distortion (r=.20, p <.05). Finally,
the correlation of abstraction and dis-
tortion (r = .14) was not statistically
significant, indicating that these di-
mensions were largely independent of
each other [14].

DISCUSSION

When drawing in the presence of a
model, the artists in this study tended
to glance at the model’s face every
couple of seconds and executed fewer
strokes than when they drew from
memory—perhaps because glancing
cost them time or, more likely, because
in the presence of the model they were
better able to reach their express goal
of rendering more abstract portraits
(which required fewer strokes). In-
deed, such portraits were subsequently
rated as both more pleasing and more
interesting, at least by the undergradu-
ate judges that were used in this study.

Contrary to what might have been
reasonably expected on the basis of
prior memory research, drawing from
memory did not result in more distor-
tion than did drawing in the presence
of the model, even when very short
execution times were allowed. Ap-
parently, analogous to DeGroot’s [15]
finding that chess masters (as opposed
to novices) have a superior memory
for plausible (as opposed to random)
board positions, portrait artists are
remarkably good at memorizing (and
rendering) various facial proportions.
Thus, the (intrinsically appealing) re-
sults—the relatively higher ratings of
pleasingness and interestingness given
by judges to portraits that had been
drawn in the models’ presence—were
due not to less distortion but rather to
more abstraction in the Model, as com-
pared to the Memory, experimental
condition.

The idea that artists prefer a some-
what abstract rendition and, paradoxi-
cally, need a model in order to render
it subtly (though without distortion)
seems of considerable importance in
relation to both the general nature of
abstraction and the long-standing de-
bate about the significance of external
stimuli in art (cf. Gombrich [16] and
Tijus [17]). Artists may profit from ex-
posure to external stimuli while creat-
ing, not for the purpose of achieving
veridical renditions but rather because
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such stimuli can ‘trigger’ schemata that
would not otherwise be activated.

However, the pattern of results only
partly supports Gombrich’s notion of
“a portrait as a schema of a head mod-
ified by [the] distinctive features” [18].
After all, one would have expected that
schemata would be more frequently
(and more rigidly) applied in the Mem-
ory condition, which would have led to
relatively more distortion than was ob-
served. On the other hand, the rela-
tively greater use of abstraction in the
Model condition can be seen as an ex-
ample of the artists’ active use of the
models’ features as sources of ideas for
the modification of schemata. Actually,
it is useful to distinguish between sche-
mata and strategies, and not all of the
drawing strategies described, for ex-
ample, by Beittel [19]—academic’,
‘spontaneous’ and ‘divergent’—involve
the application of schemata and plans.
As van Meel-Jansen and Moormann [20]
putit, when one observes creative activ-
ity, there is often no evidence of
“an internal ‘plan’ which is simply ex-
ecuted externally. . . . On the contrary,
sudden changes, inventions, discover-
ies, or drastic eliminations occur quite
frequently”.

While the frequency of their glanc-
ing was not significantly different from
that of the amateurs, the professional
artists in this study tended to work more
feverishly in the initial stages of each
drawing (regardless of the total time
allowed) than did the amateurs. Itisen-
tirely possible that other professional
portraitists who do not operate under as
much time pressure as these courtroom
artists habitually do in their daily work
would not exhibit this characteristic.

The length of time allowed for draw-
ing portraits had surprisingly little im-
pact on various measures. The greatest
effect of this variable was on the degree
of distortion of facial proportionsin the
portraits rendered by the amateurs in
the 30-sec condition. The fact that so few
differencesin distortion emerged when
comparing the portraits executed by
the professionals to those drawn by the
amateurs is difficult to interpret conclu-
sively. However, one interesting possi-
bility suggested by the introspective ac-
counts in the debriefing interviews with
the artists is that the amateurs’ uninten-
tional distortion, due perhaps to a lack
of practice or skill, was offset by the
professionals’ intentional avoidance of
rendering the proportions veridically.

In conclusion, a number of interest-
ing details of the mechanics of por-

traiture, including glancing behavior,
frequency of strokes and differential
degree of attention that artists devote
to various parts of the face, could be
closely studied in this experiment, in
addition to the more general issues,
such as the uses of abstraction and dis-
tortion. However, this was an explora-
tory study and so it had limitations. For
example, from the perspective of ar-
chival documentation, it is obvious that
the painstaking micro-analyses carried
out would have been more important
in the long run if top-flight artists had
been used as research participants.
Also, an even more comprehensive cod-
ing procedure is needed to analyze the
sequence and co-occurrence of glances
and strokes [21], taking into account,
for example, the scanning strategies
that Yarbus [22] detected in his pio-
neering eye-movement work. Neverthe-
less, this close scrutiny of skilled por-
traitists at work produced interesting
results and might provide an impetus
for more experimental work on the ex-
ecutive phase of the creative process, as
well as for the reopening of the debate
on the usefulness of models (and exter-
nal stimuli in general) in both figura-
tive and abstract art.
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