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these properties do result in a less positive aesthetic response when ability/opportunity to visualize is low. When capacity to visualize

is however not constrained either because the person’s inherent ability to visualize is sufficiently high, or because the person has the

time to fully process the stimulus, then violations do not affect aesthetic response. Finally, we identify the mechanism through which

these effects work.
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SYMPOSIUM SUMMARY

Cognition and Sensory Perception: The Impact of Input from Sensory Modalities on Imagery,
Memory, Information Processing, and Sensory Perception

Aradhna Krishna, University of Michigan, USA

SESSION OVERVIEW
Inputs and interactions among multiple sensory modalities

affect what we imagine, what we remember, and how we process
new information. The goal of this symposium is to introduce current
research in the domain of cognition and sensory perception to
marketing, and to inspire further exploration of this promising area.
The presentations in this session will address the complex interac-
tions of cognition and sensory perception as it applies to consumer
behavior. Each of the four papers focuses on a different sensory
modality, allowing for a broad, yet coherent exposition of research
in the area.

The first paper by Elder and Krishna examines the impact of
sensory stimulation on taste perceptions. Perceived taste is formu-
lated from the inputs of multiple sensory modalities, including
smell, touch (texture), sight, and even sound. The authors draw
upon physiological and neuroscience literatures to propose that
food advertisements which include multiple senses in the verbal
copy can result in higher perceived taste, compared to advertise-
ments that focus on taste alone. The effects are driven in large part
by increased sensory stimulation, which is shown to mediate the
process. Further, adding to the cognitive component of taste, the
authors show that restricting working memory attenuates the ef-
fects.

The second paper by Peck and Barger further exhibits sensory
imagery capabilities of the human mind. The endowment effect,
which states that consumers value objects more highly if they own
them, also arises from psychological ownership of the object.
Psychological ownership, in turn, can stem from simple physical
contact with the object. The authors posit that touch (haptic)
imagery can act as a surrogate for actual touch, thereby increasing
psychological ownership of the object and its subsequent valuation.
They show that the effects of touch imagery are similar in magni-
tude to having consumers actually touch the object.

The third paper by Krishna, Morrin, Lwin, and Wirtz exam-
ines the impact of product-embedded scent on subsequent recall of
product information. This paper presents a large body of evidence
for the heightened recall effects of scented versus unscented prod-
ucts. In particular, across three studies the authors show that both
unaided and aided recall of product information is higher for
scented versus unscented products, regardless of if the scent is
congruent or incongruent with the product. These effects hold even
after a delay, suggesting their storage in long-term memory. In
addition, the authors show that scent is more effective at enhancing
memory than the visual cue of product color.

The fourth paper by Stamatogiannakis, Chattopadhyay, and
Gorn examines the impact of visual processing capacity on aes-
thetic response. The authors show that violations of “holistic”
properties of visual stimuli (e.g., symmetry, unity, simplicity,
prototypicality) results in a less positive aesthetic response when
ability/opportunity to visualize is low. However, when capacity to
visualize is not constrained, either because the person’s inherent
ability to visualize is sufficiently high, or because the person has the
time to fully process the stimulus, then violations do not affect
aesthetic response. Additionally, the authors identify the mecha-
nism through which these effects operate.

The underlying constructs across each of the four papers
present a cohesive representation of the interaction of cognition and

sensory perception. The symposium will prove beneficial not only
to researchers interested in sensory perception, but also to those
interested in better understanding perceptual processes and their
impact on imagery, memory, and processing. The session will
conclude with a discussion moderated by Priya Raghubir, seeking
to increase general understanding within the area, and to encourage
future research in this exciting domain.

EXTENDED ABSTRACTS

“The Effect of Advertising Copy on Sensory Stimulation and
Perceived Taste”

Ryan Elder, University of Michigan, USA
Aradhna Krishna, University of Michigan, USA

Despite our seemingly constant exposure to food, we have
remarkable difficulty in discerning one taste from another when
other senses are inhibited. For instance, if one cannot smell or see
the food, it is difficult to tell apart the taste of a potato from an apple,
or red wine from coffee (Herz 2007). Part of this ineptitude stems
from the limited number of distinct tastes that we can detect.

Ambiguity in taste experiences is reduced in large part by our
ability to incorporate multiple sensory inputs into our ultimate taste
perceptions. The primary accompanying sense for taste is olfaction
(how the food smells). Taste is further affected by vision (how the
product looks, including aesthetic appeal, color, shape), as well as
auditory aspects (primarily the sound the item makes when bitten or
chewed). The convergence of these sensory inputs occurs in the
orbitofrontal cortex, labeled as a secondary taste cortex (Rolls
2005). Interestingly, sensory activation in their respective regions
of the brain can occur simply by reading verbal depictions of
sensory experiences. Therefore, we posit that advertising copy that
address multiple-sensory inputs will result in higher taste percep-
tions due to increased sensory stimulation. Results across five
studies, utilizing different taste stimuli add support to our hypoth-
esis, and also delineate the underlying process of sensory stimula-
tion on taste perceptions.

In study 1, we created multiple- and single-sense verbal ads for
potato chips. Our results show that participants that read multiple-
versus single-sense ads more highly evaluated the perceived taste
of potato chips. This finding was replicated in study 2, where
participants evaluated the perceived taste of popcorn. Study 2 also
explored a potential moderator of the ad-taste effect—cognitive
resource availability. Cognitive constraints that limit the availabil-
ity of working memory should reduce the ad-taste effects, since
construction of sensory perception depends on available working
memory (Jonides, Lacey, and Nee 2005). That is, we should see an
attenuation of the effects of multiple- versus single- sense ads on
taste perceptions. We do obtain this attenuation of effects in Study
2; that is, participants rated the perceived taste of the popcorn higher
than those exposed to the single-sense ad. Further, within the
multiple-sense ad condition, participants in the no load condition
rated the taste higher than participants in the high load condition.

In studies 3 and 4, we test for the processes driving the ad-taste
effect. Study 3 examines the impact of “attention” to multiple-
versus single-sense (taste) on perceived taste. Participants were
given instructions to either focus on all five senses (multiple-sense)
or on taste alone (single-sense) when eating a cookie. We found that
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attention to all five senses resulted in higher taste perceptions of the
cookies than the focus on the sense of taste alone. Study four looks
more directly at the cognitive responses from participants as a
measure of sensory stimulation, using gum as the product category.
In particular, we measure the number of positive sensory thoughts
elicited by participants about the gum after exposure to the ad and
after tasting the gum. The relationship between multiple- versus
single-sense ads and taste perceptions was mediated by the number
of positive sensory thoughts.

The fifth study explores a more managerially relevant conse-
quence of our theory, showing that willingness to pay for a novel
product (Incan hot chocolate) is higher in the multiple-sense ad
condition than in the single-sense condition. In sum, these five
experiments support our theory that multiple-sense ads will lead to
more positive taste experiences than single-sense (taste) ads.

Our research makes important contributions to both the con-
sumer behavior and sensory perception literatures. Our contribu-
tion to marketing is an explication of the effects of ads on taste
perception. This extends the impact of advertising beyond variables
such as awareness and purchase intentions to perceived taste. We
also contribute to perception research by providing evidence for the
impact of verbal stimuli on sensory evaluations. More specifically,
we show that multiple-sensory stimulation can enhance single-
sense perceptions. Lastly, we make an attempt to bridge the gaps
between physiology, neuroscience, and consumer behavior, show-
ing promising potential for future research.
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“In Search of a Surrogate for Touch: The Effect of Haptic
Imagery on Psychological Ownership and Object Valuation”

Joann Peck, University of Wisconsin-Madison, USA
Victor Barger, University of Wisconsin-Madison, USA
Previous research has shown that consumers value objects

more highly if they own them, a finding commonly known as the
endowment effect (Thaler, 1980). This effect is not limited to legal
ownership; psychological ownership, characterized by the feeling
that something “is mine,” also produces the endowment effect. One
antecedent of psychological ownership is the ability of an indi-
vidual to control an object by touching it. Shu and Peck show that
when individuals are given the opportunity to touch an object
(versus not), they report a greater sense of psychological ownership
and value the object more highly.

If touch is not available, could the act of visualizing touch act
as a surrogate? According to MacInnis and Price (1987), imaging
is a resource demanding process in which sensory information is
represented in working memory. Bone and Ellen (1992) conjecture
that imagery “may involve sight, taste, smell and tactile sensations”
(p. 93). Although research on imagery and the tactile system is
limited (Klatsky, Lederman & Matula, 1993), there is some evi-
dence for the interdependence of touch and visual imagery (Katz,
1925).

Since imaging requires cognitive resources and the effects of
imagery are mediated by resource availability (Bone & Ellen, 1992;
Unnava, Agarwal & Haugtvedt, 1996), blocking out perceptual

distractions during imaging may enhance its effects. Unnava et al.
(1996) found that when imagery and perception compete for the
same resources, the positive effects of imaging are reduced. Simi-
larly, Petrova and Cialdini (2005) found that difficulty in imagery
generation can reverse the positive effects of imagery appeals. In
some instances, consumer behavior researchers have instructed
participants to close their eyes when imaging (e.g., Bone & Ellen,
1992; Keller & McGill, 1994 (Experiment 1); Petrova & Cialdini,
2005 (Study 3)), although this was not the focus of these studies. We
hypothesize that closing one’s eyes while imaging touching an
object leads to greater psychological ownership and valuation than
imaging touching an object when one’s eyes are open.

An experimental study was designed to examine the effect of
touch imagery on both psychological ownership and valuation. The
design was a 4 (imagery/touch: imagery eyes closed, imagery eyes
open, no touch no imagery, touch with no imagery) x 2 (product:
Koosh ball, blanket), with the first factor manipulated between
subjects, and the second factor varied within subjects. Three hun-
dred and twenty-six individuals participated in the study.

Our first hypothesis predicted that when participants imaged
touching the product with their eyes closed, both psychological
ownership and valuation would be greater than when participants
imaged with their eyes open. We found a main effect of touch/
imagery for both psychological and valuation. For psychological
ownership, both the touch condition and the touch imagery with
eyes closed condition resulted in a significantly stronger sense of
ownership than the touch imagery with eyes open condition and the
no touch-no imagery condition. Interestingly, there was no signifi-
cant difference in either psychological ownership or valuation
between the touch imagery with eyes closed condition and the
condition where actual touch was possible. For valuation as the
dependent measure, the results were similar.

We next conducted a second study in order to examine the
process in more detail. We hypothesized that when a person closes
their eyes to imagine, they are focusing their cognitive resources
which results in similar effects to actual touch. In the second study,
we had participants imaging touching a product (as in Study 1) but
we manipulated whether haptic interference was present and also
whether the interference “fit” with the imagined object. The design
of this study was a 2 (vision: eyes open, eyes closed) x 3 (haptic
stimulus: none, congruent, incongruent) with both factors manipu-
lated between subjects. Three hundred and eighty seven individuals
participated and we were able to replicate our first hypothesis. We
also found that when a person imagines with their eyes closed, the
presence or absence of a haptic stimuli does not significantly impact
haptic imaging unless the stimulus is incongruent with the product
being imagined.
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“Beyond the Proustian Phenomenon: The Effect of Product-
Embedded Scent on Memory for Product Information”

Aradhna Krishna, University of Michigan, USA
May Lwin, Nanyang Technological University, Singapore

Maureen Morrin, Rutgers University, USA
Jochen Wirtz, National University of Singapore, Singapore

Research in psychology suggests that humans have the ability
to recognize scents previously smelled, even after long periods of
time. There has been relatively little research in the marketing
discipline on the relationship between scent and consumer memory,
particularly when the scent is embedded within the product itself,
rather than coming from the surrounding environment (i.e., ambient
scent). The major goal of this paper is to explore how product-based
scent impacts memory for product information, and the extent to
which such memory resists decay and interference. We also explore
whether the effects of product-based scent are moderated by scent’s
perceived congruency with the product. Further, for benchmarking
purposes, we compare the effectiveness of product-based scent to
product-based color (i.e., a sensory modality comparison of olfac-
tion versus vision).

We conducted two pretests to choose the stimuli and then
conducted a series of three main studies designed to explore the
major issues of interest. In study 1(n=151), we infuse a pencil
product with either a congruent (pine) or incongruent (tea tree)
scent and measure unaided and aided recall for brand attributes after
different times from exposure (no delay, 24 hour delay, two week
delay). A significant time delay by scent condition interaction
emerged for both unaided and aided recall. Recall was higher when
the pencils were scented, especially true after a time delay, and the
congruent scent was sometimes better than the incongruent scent at
enhancing memory.

In study 2 (n=448), we compare the effects of scent with those
of color. Versus a white, unscented control moisturizer, we infuse
either a congruent (rose) or incongruent (anise) scent and either a
congruent (beige) or incongruent (dark red) color. We again mea-
sure unaided and aided recall after no delay, a 24 hour delay, and a
two week delay. We obtained a significant time delay by scent
condition interaction for both unaided and aided recall. Recall was
higher when the moisturizers were scented versus unscented, this
was especially true after a time delay, and the congruent scent was
sometimes better than the incongruent scent at enhancing memory.

In study 3 (n=86), we test the effects of competitive interfer-
ence on memory for scent-encoded product information. All par-
ticipants are exposed to an orange-scented moisturizer. Later, those
in the interference condition are subsequently exposed to a different
brand with the same scent, whereas those in the control condition
are not. Four weeks after initial product exposure, memory for
brand information is tested. With no interference, recall for the

scented product is better than that of the unscented product; how-
ever, when there is interference from a second product with the
same scent, recall for the original product falls to the level of the
unscented product. Thus, interference negated the memory-en-
hancing effects of product scent, suggesting a boundary condition
for this phenomenon.

One of the most intriguing results of this research concerns the
effect of time delay on memory for product information associated
with scent-infused (versus unscented) products. For most types of
information that is learned, retrieval performance declines over
time as it becomes more difficult to distinguish cues that were
experienced more recently versus more distantly. The greatest
decline is typically observed shortly after exposure. However, in
the case of scented products, we find that memory for scent-based
information does not exhibit the same rapid drop off. Instead,
information encoded with scent persists over time, exhibiting a
much more gradual decline over time.

Nearly all of the research on scent reintroduces scent at the
time of retrieval to test its effects on memory (called Proustian
effects). In our research, we examine the ability of scent to produce
strong associations in memory that later manifest regardless of
whether or not the scent cue is re-encountered by the consumer, i.e.,
going beyond the Proustian phenomenon. A key focus is therefore
on the ability of product-based scent to create strong memory traces
at the time of encoding, as well as the extent to which these memory
traces are resistant to decay over time and interference from
competing information.

“Can You Fix It?: Effects of Visual Processing Capacity on
Visual Aesthetic Response”

Antonios Stamatogiannakis, INSEAD, France
Amitava Chattopadhyay, INSEAD, Singapore

Gerald Gorn, Hong Kong University of Science & Technology,
China

In a recent review chapter of the role of aesthetics in consumer
psychology, Hoegg and Alba (2007) stress the need to understand
how perceptual processing affects product design evaluation and
choice. This research is a step towards such an understanding.
Several properties of visual stimuli are assumed to contribute to a
positive aesthetic response.(e.g. symmetry, unity, simplicity,
prototypicality). We investigate one specific characteristic that is
likely to influence response to violations of these properties and
aesthetic response, namely visual processing capacity.

Several properties of visual stimuli, properties that emanate
from Gestalt psychology principles ( e.g. Katz, 1950), have been
found to lead to increased liking of visual stimuli in both psycho-
logical and consumer behavior research. For example visual stimuli
properties such as unity and prototypicality tend to induce a positive
aesthetic response (Veryzer and Hutchinson 1998).The same for
symmetric vs. asymmetric patterns, with people tending to com-
plete unfinished ones in symmetric ways (van Lier and Wagemans,
1999). Also in general, relatively simple patterns tend to be pre-
ferred over more complex ones at sufficiently high levels of
complexity, but not in low levels of complexity. (e.g. Berlyne,
1974).

Consumers do not always visually process the products they
see fully. There may be too many products to process as for example
in a large department store. The person may be thinking of other
things, or they may be making the purchase impulsively and hence
only briefly scanning the package or packages in the store. Re-
searchers have proposed that when cognitive resources are limited
(e.g. Hutchinson and Alba 1991) people tend to process information
more holistically than analytically. We draw on this research and
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suggest that when people have a lower visual processing capacity,
symmetry, unity (any aspect of visual display that connects its parts
in a meaningful way, Veryzer and Hutchinson 1998), simplicity,
and prototypicality will be crucial for liking. When however visual
processing capacity is higher, liking will be less affected by whether
or not these properties are violated.

 In experiments one and two we investigate visualizing capac-
ity in different ways. In experiment one we look at capacity using
an individual difference approach, namely comparing the responses
of those lower or higher in visual processing ability. In experiment
two we do so by manipulating exposure time. In our first study, we
used individual differences in visualization ability to capture the
effect. We used a 2X2 mixed factorial design, with pattern (full or
broken) as the between participants factor and shape (3 squares and
3 octagons) as the within participants factor. Participants saw each
figure for 3.5 seconds, and then rated it for liking, symmetry,
simplicity and prototypicality. We also had measures of visualiza-
tion ability and preference for visual processing. We found a pattern
X visualization ability interaction: People low in visualization
ability liked full patterns much more than broken patterns, but
people high in this ability preferred the two almost equally. A
similar effect was found for preference for visual processing.
Interestingly, visualizing preference and visual ability were not
significantly correlated. The interaction effects obtained were driven
by the fact that the “lows” liked the full patterns much more than the
broken ones. This difference was driven by a similar difference in
symmetry ratings.

In our second experiment we used a 2X2X2X2 mixed factorial
design. Time (.5, 2.5 and 3.5 seconds) and pattern (full or broken)
were varied between participants, while shape (circles or squares)
and number of shapes (one or three) within participants. Each
participant was exposed to four figures one after the other (in
random order) on a computer screen: A square, a circle, three
concentric squares and three concentric circles. Half the partici-
pants saw full shapes, and half saw these same figures, but broken
by two gaps randomly placed on two different spots. Also, a third
of the participants saw the figures for .5 seconds each, a third for 2.5,
and the other third for 3.5 seconds. After each figure was presented,
participants rated it on four dimensions: liking, simplicity, symme-
try and unity. Liking was always first, but the other three ratings
were randomized. There was a significant interaction between
pattern (full vs. broken) and time short (.5 seconds) or long (2.5 or
3.5 seconds). In the short time condition full patterns were liked
more than broken ones, but in long time condition there was no such
difference. Overall, these results supported expectations that the
more “holistic” stimulus properties examined would be crucial for
a positive aesthetic response only when visual processing capacity
is limited. The drop was mediated by a similar drop in the unity
ratings, indicating that in this case, unity violation was the crucial
one.

In our third study we use more realistic stimuli and try to
manipulate orthogonally symmetry and unity and thus resolve the
different results regarding the driving mechanism in the first two
studies. We further manipulate visual processing ability by cogni-
tive vs. visual load. This helps us understand whether our effects are
driven by low levels of visual processing ability, or processing
ability in general. In our fourth study we manipulate visual process-
ing ability by loading the visual context to mirror a large store
context where many products are simultaneously visually per-
ceived.
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