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The Effects of Advertising Copy on Sensory
Thoughts and Perceived Taste

RYAN S. ELDER
ARADHNA KRISHNA*

We propose that advertisement (ad) content for food products can affect taste
perception by affecting sensory cognitions. Specifically, we show that multisensory
ads result in higher taste perceptions than ads focusing on taste alone, with this
result being mediated by the excess of positive over negative sensory thoughts.
Since the ad effect is thoughts-driven or cognitive, restricting cognitive resources
(imposing cognitive load) attenuates the enhancing effect of the multiple-sense ad.
Our results are exhibited across three experiments and have many implications
for cognition and sensory perception research within consumer behavior, as well
as several practical implications.

ood advertising is big business. Kraft Foods spent $1.5

billion in 2007 on advertising in the United Statesalone,
whereas PepsiCo spent $1.31 billion and McDonalds spent
$1.14 billion (Advertising Age Data Center XX). The fi-
nancial importance of this domain begs the question, how
should one advertise for food? A quick glance at current
ads shows the obvious: mention the taste of the food. This
isexpected sincethead isfor food after all. Thelessobvious,
and consequently seldom used, solution isto bring attention
to the unique multisensory aspects of taste perception. In
this research, we suggest how and why multisensory ad-
vertising for food ads can enhance taste perceptions.

In this article we explore whether other senses are so
physiologically closely tied to taste that mentioning them
will make no difference and whether an ad in general can
have an impact on taste perceptions. By exploring if the ad
can affect taste itself, we test an additional possible effect
of the ad. While food advertising is typically used to spark
interest in the food or an intention to buy it, it is not usually
used for affecting taste perception. Further, if the ad does
affect taste, then we are also suggesting that taste is affected
by cognition and is not automatically incorporated into per-
ceptions. Besides looking at the effect of ads on taste per-
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ception, we additionally explore what happens to consum-
ers’ thoughts about the food (how they change) when the
ad is changed. We also examine if these thoughts drive the
change in taste perception.

This research has both theoretical and substantive impli-
cations. First, we show that ads can affect sensory percep-
tions and that sensory thoughts mediate the affect of ads on
perception. More specifically, we show that ads mentioning
senses other than taste can increase positive sensory
thoughts about the food and consequently taste. Second, we
show that the processing of ads is deliberate and cognitive,
so that the enhancing effect of multiple-sense adsis reduced
when cognitive resources are constrained. Our hypotheses
are supported across three experiments.

Our research has many practical implications for ad ex-
ecutives and managers since it can easily and readily be
applied in directing ad copy for food products. In the rest
of the article, we build our conceptual framework and hy-
potheses, elaborate on the experiments, and finally present
conclusions and ideas for future research.

LITERATURE REVIEW AND
HYPOTHESES

One of the main foca points of this article is to explore
the interaction of cognition and sensory perception, partic-
ularly taste. Taste is a curiously unique sensation as it is
composed not only of one sensory input (i.e., from the
tongue) but is also created by incorporating multiple sensory
inputs. As such, taste is suggestible and ambiguous. We
propose that, in addition to areliance on intrinsic cues from
the food itself, taste is susceptible to extrinsic cues such as
advertising.

We begin our literature review with a brief overview of
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the neuroscience and physiology literature addressing the
intrinsic multisensory composition of taste. We then focus
on the more critical dimension of taste perception to our
research: the impact of extrinsic cues such as advertising.

Effect of Intrinsic Cues on Taste
Perception—What |s Taste Perception?

When we think of taste perception, we immediately think
of sensations on the tongue. However, despite our seemingly
constant exposure to food, we have remarkable difficulty in
discerning one taste from another with just our taste buds.
Part of this ineptitude stems from the limited number of
distinct tastes that we can detect. Until recently, our taste
buds were known to detect only sweet, sour, salty, and bitter
tastes. A new taste, umami, discovered in 1909 (Ikeda 2002),
only recently received neurophysiological support for its
existence as a distinct taste receptor (Chaudhari, Landin,
and Roper 2000). Unfortunately, even with the addition of
this fifth taste, it is still difficult to accurately judge the
complex sensation of taste. However, taste is not physio-
logically made up of sensations from taste buds only; it also
relies heavily on input from the other senses.

Imagine eating a handful of popcorn. It is impossible to
simply focus on the sensations of your tongue. Does not the
mouth-watering smell of the butter, the feel of the popcorn
in your hands and mouth, the popcorn’s warmth, the way
it sounds when you chew it, and the popcorn’s visual ap-
pearance all lead to an overall multisensory taste experi-
ence? The fact that every sense has some role in generating
taste has, in fact, recently received neurophysiological sup-
port (Rolls 2005; Small and Jones-Gotman 2001). Rolls
shows that the pure effects of gustatory stimuli are repre-
sented in the primary taste cortex (frontal operculum/insula),
whereas the convergence of multiple sensory inputs used to
represent taste occurs in part of the orbitofrontal cortex,
referred to as the secondary taste corte.

The primary accompanying sense for taste is olfaction, or
how the food smells (Small and Prescott 2005). In fact, smell
affects taste both before (orthonasal) and after (retronasal)
food enters our mouth (Rozin 1982). Smell plays such an
integral role in taste perception that, without it, it is difficult
to distinguish a potato from an apple or wine from apple
juice (Herz 2007). The intrinsic visual appearance of the
food also contributes to the sense of taste in generating
expectations and perceptions of flavor (Dubose, Cardello,
and Maller 1980) and can ultimately dominate gustatory
cues altogether (Hoegg and Alba 2007). The sound the food
makes when bitten plays a key role in taste perceptions for
certain food items (e.g., potato chips, celery, crackers), af-
fecting perceived freshness as well as perceived quality
(Zampini and Spence 2004). Relatedly, the texture (de Ar-
aujo and Rolls 2004) and temperature of food can affect
taste. Recent research has shown that temperature sensations
on the tongue are directly related to taste. Specifically,
warming the tongue elicits sweet and bitter tastes, whereas
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cooling the tongue leads to sour and salty taste perceptions
(Cruz and Green 2000).

It is thus evident from the physiology and neuroscience
literature that tasteis derived from multipleintrinsic sensory
components, including smell, vision, sound, and touch (in-
cluding texture and temperature). However, the automaticity
of these inputs is largely unexplored, leaving the question
as to whether or not advertising incorporating these cues
will have an impact on taste perceptions. This question ad-
dresses the automaticity of intrinsic cues, as well as the
general impact of extrinsic cues, such asadvertising, ontaste
perceptions. We next focus on relevant literature within con-
sumer behavior and psychology addressing the impact of
extrinsic cues on taste perceptions and formally present our
hypotheses.

Effect of Extringc Cues on Taste Perception

Let us distinguish first between a more deliberate top-
down process for taste perception versus a more automatic
bottom-up process. Top-down processing holds that external
information provided about the food is processed more de-
liberately and that it affects taste perception in a cognitive
manner, whereas bottom-up processing would suggest that
information about the food is processed more automatically
and heuristically, driven by inherent aspects of the stimulus
such as the intrinsic cues discussed earlier (Smith and Kos-
slyn 2007). Sometimes it is questionable which process is
working. Also, both processes may operate simultaneously
and interact with one another. One instance where top-down
processes have a large impact on perceptions is with am-
biguous or suggestible experiences (Hoch and Ha 1986).
Within the present context, the ambiguity of a taste expe-
rience would then lead to more susceptibility to and in-
creased utilization of external influences in forming overall
taste perceptions. We look at such outside influences both
in more bottom-up and more top-down processing contexts.

Research examining more automatic, bottom-up process-
ing effects in taste perceptions includes Raghunathan, Nay-
lor, and Hoyer (2006), which examines the effect of labeling
a food item as either healthy or unhealthy. The authors
receive support for an unheathy-equals-tasty intuition that
consumers hold, whereby food categorized as unhealthy re-
sults in higher taste perceptions than food categorized as
healthy. They provide support for an automatic, bottom-up
process by showing that, in an implicit association test
(IAT), individuals are quicker to categorize unhealthy (vs.
healthy) foods as tasty. Krishna and Morrin (2008) dem-
onstrate the automatic effect of another extrinsic cue, prod-
uct haptics, on taste perception. In multiple experiments,
they show that the haptic quality of glassesfrom which water
and other drinks are consumed can affect taste perception.
They argue that the haptic effect on taste is automatic and
that more deliberate processing would make people redize
that the containers are nondiagnostic for taste and should
not affect their perception. Thus, even extrinsic cues can
operate in a more automatic manner in influencing taste
perceptions.
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Moving to more controlled top-down processing, which
is the proposed mechanism for the effects in the present
research, Allison and Uhl (1964) exploretheimpact of brand
name on subsequent taste preferences. The authors admin-
ister a blind taste test of beers (by removing identifying
labels) to experienced beer drinkers and find that participants
cannot correctly discriminate between the beers. However,
when the beers are label ed, the participantsratetheir favorite
beer higher than the others. This would be considered top-
down deliberate processing, with people linking their pre-
ferred brand name with the better-tasting beer. Lee, Fred-
erick, and Ariely (2006) additionally show that such
extrinsic cues not only alter preferences among beers but
also can change one's taste experience atogether. In their
studies, the stated ingredients (whether the beer had bal-
samic vinegar or not) affect the taste experience. Levin and
Gaeth (1988) show that the specific verbalization of fat
amount in meat (e.g., 75% lean or 25% fat) affects the
perceived leanness and taste of the meat. Recently, Hoegg
and Alba (2007) show the impact of severa extrinsic cues
for orange juice, including brand name, price, and region
of origin, on taste discrimination and taste preference. Their
findings include a national brand receiving better taste eval-
uations than a store brand and differences in the color of
orange juice leading to greater perceived taste differences
than differences in brand labels. This could again be top-
down processing, with people expecting, for instance, that
a national brand uses better oranges and should have better
orange juice.

Top-down deliberate processing of ads, with the ad con-
tent affecting initial perceptions, has been shown in prior
research comparing verbal and visual ads. Famoudly, Mitch-
ell and Olson (1981) show that a verbal ad (Brand | Facial
tissues are soft) results in the tissues being perceived to be
less soft than a visual ad (picture of a kitten). Edell and
Staelin (1983, 46) suggest that the verbal message of the
ad is processed more cognitively and can guide the pro-
cessing of the picture contained within the ad. Our research
contributes to prior research on the impact of cognitions on
consumer behavior in that we are subjecting participants to
an actual consumption experience where they will evaluate
a sensation. In prior research, such as Mitchell and Olson
(1981) and Edell and Staelin (1983), subjects smply judged
the product by looking at the ad. Nonetheless, this research
suggests that the content of ads can be processed cognitively
and could affect taste perception by framing the overall
experience.

Prior research also demonstrates that the ad can guide the
types of thoughts generated. Using verbal protocols, Edell
and Staelin (1983) find that an objective ad (e.g., car isfour-
wheel drive) results in fewer support arguments and more
counterarguments than a subjective ad (car drives well on
snow). For food ads, a multiple-sense ad should direct sen-
sory thoughts that can be about all five senses to be more
positive compared to the single-sense ad that focuses on
taste aone. The ad can explicitly mention the niceties of all
five senses. However, even if it does not—for instance, if
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we consider just an ad dogan like “taste is al five
senses’—the mere fact that the ad is mentioning al five
senses is suggestive that the food rates high on all five
senses, therefore the ad should direct thoughtsfor al sensory
modalities to be positive.

The literature presented on the effect of extrinsic cueson
taste perception should work in concert with the literature
on the physiological composition of taste. We propose that
the cognitions generated by an extrinsic cue, such as an ad,
will have an impact on sensations and ultimately affect taste
perceptions. Astasteis composed of al five senses, thoughts
about all five senses should affect taste. Ads mentioning all
five senses would be more likely to direct thoughts about
these senses to be positive compared to ads that talk about
taste aone. Additionally, perceived taste should be better
the more positive sensory thoughts one has and be worse
the more negative sensory thoughts one has. Hence, the
surplus of positive over negative thoughts should drive taste
perception.

With the effects depending largely on thought generation
and cognition, we anticipate the availability of cognitive
resources to affect the ad taste effects. Specificaly, with
top-down or largely cognitive processing, the introduction
of cognitive load should distract attention away from the ad
(Nowlis and Shiv 2005; Shiv and Nowlis 2004) and atten-
uate the effect that the ad has on taste perceptions.

More formally, we propose that:

H1: Perceived taste for food will be better with ads
that mention multiple senses (multiple-sense ads)
compared to ads that mention taste alone (single-
sense ads).

H2a: There will be more positive sensory thoughts
with a multiple- versus a single-sense ad.

H2b: The number of positive minus negative sensory
thoughts will mediate the effect of an ad on per-
ceived taste.

H3: Cognitive load will reduce the effect of a mul-
tiple-sense versus single-sense ad on the num-
ber of positive thoughts for food and on taste
perceptions.

Wetest our set of hypothesesin aseries of three experiments,
using different foods as stimuli (chewing gum, potato chips,
and popcorn) to test for the robustness of our results.

STUDY 1. AD SLOGAN, SENSORY
THOUGHTS, AND TASTE (GUM STUDY)

In this study, we test if multiple-sense ads result in higher
perceived taste compared to single-sense ads (hypothesis 1),
more positive thoughts compared to single-sense ads (hy-
pothesis 2a), and if sensory thoughts mediate the effect of
ads on perceived taste (hypothesis 2b). In order to conduct
a strong initial test of our process, we use very simple ad
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TABLE 1
STUDY 1: GUM THOUGHT MEANS BY SLOGAN CONDITION

Positive

minus Total
Condition negative sensory Positive Negative Neutral Taste Smell Sight Texture Sound
Multiple sense 1.29 2.64 1.82 .54 .29 1.46 .50 .18 .50 .00
Single sense .38 1.81 .92 .54 42 1.08 31 .08 .35 .00
Total .85 .24 1.39 .54 .35 1.28 41 .13 .43 .00

slogans, with onefocusing explicitly on taste (“Long Lasting
Flavor”) and the other on the general sensory experience
(“Stimulate Your Senses’). We posit that, even at this very
genera level, drawing attention to sensory experiences be-
yond taste will result in more sensory thoughts, and con-
sequently better taste perceptions.

Method

Pretest. Pretests were conducted with 27 participants
recruited from a business school lounge. Each participant
filled out a brief questionnaire that contained one of two ad
dogans. One questionnaire contained the multiple-sense slo-
gan (“Stimulate Your Senses’), whereas the other contained
the single-sense slogan (“Long Lasting Flavor”). Partici-
pants were asked to give their overall evaluations of the
dogans on three separate dimensions (7-point scales an-
chored at 1 = bad/unfavorable/dislike and 7 = good/fa-
vorable/like). These three items were combined to form the
attitude toward the ad scale (o« = .94; Mitchell and Olson
1981). We then compared the means of the scale for both
slogans and found no significant difference (M e =
4.90,n = 13, Mg,y = 4.73,n = 14; p> .5). It should aso
be noted that the number of words in the multiple-sense and
single-sense slogans were intentionally kept the same.

Design and Procedure.  Fifty-four undergraduates par-
ticipated in groups, with amaximum size of 10, in exchange
for course credit. Each participant was randomly assigned
to one of the two conditions (single-sense ad or multiple-
sense ad), placed in front of a folder, and presented with a
cover sheet with the following instructions:

A food distributor has recently created a new line of chewing
gum which is being test marketed in several areas across the
country. You will have the opportunity of trying this gum
today. Below is the tagline for the gum:

Participants then read one of the two slogans and were told
to ask the experimenter for the piece of gum when done
reading. The gum was the peppermint flavor of Wrigley's
Extra brand, and it was served to the participants on a plate
with the packaging removed. Before turning the page to
answer the questions, participants were instructed to chew
the gum. Then, while chewing, participants were asked to
write down any thoughts that came to their mind. Note that
the multiple-sense slogan did not list any specific sensesthat
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would be readily available to participants when listing their
thoughts. Following the thought-listing activity, participants
rated the taste of the gum on a 7-point scae (1 = very
poor taste, 7 = very good taste). Upon completion of the
guestionnaire, participants were given a debriefing report
and dismissed.

Results and Discussion

Results. An ANOVA on taste perceptions revealed the
hypothesized effect of single- versus multiple-sense slogans
on perceived taste (Myuipe = 5.39, Mgnge = 4.77;
F(1,52) = 6.60, p < .05), with the dogan “Stimulate Your
Senses’ leading to higher taste perceptions than the slogan
“Long Lasting Flavor.” This result provides support for hy-
pothesis 1, whereby multiple-sense advertising leadsto higher
taste perceptions than single-sense advertising.

Participants' thoughts were coded for valence as positive
(e.g., “It's good and flavorful”), negative (e.g., “I don't re-
aly like the flavor”), and neutral (e.g., “It's minty”). The
thoughts were further coded by content as being primarily
sensory (e.g., “I like the texture”), brand related (e.g., “I
prefer Orbit gum™), or slogan related (e.g., “Not very stim-
ulating”). Thoughts were rated by two independent coders,
and intercoder reliability was 91.3%; disagreements were
resolved through discussion. Table 1 presents the average
number of thoughts by condition.

Participants listed a few thoughts on the slogan (.04 per
subject for both single-sense and multiple-sense ads) and the
brand (0.19 and 0.18 per subject for the single- and multiple-
sense dogans, respectively), but the vast mgjority of listed
thoughts were sensory in nature (1.81 and 2.64, for the single-
sense and multiple-sense dogans, respectively). The mean
number of total sensory thoughts was significantly higher for
the multiple-sense dogan (M = 2.64) than for the single-
sense dogan (M = 1.81; F(1,52) = 5.66, p < .05). Within
the total sensory thoughts, there were also more positive
thoughts in the multiple-sense condition than in the single-
sense condition (M,,ipe = 1.82, Mg e = .92; F(1,52) =
7.65, p < .01), supporting hypothesis 2a. Proportionally, most
of the sensory thoughts were positive, and there was a sig-
nificantly higher proportion of positive sensory thoughts in
the multiple-sense condition (69%) versus the single-sense
(51%) condition (z = 1.97, p < .05). There were no signif-
icant differences between negative and neutral proportions.
As shown in table 1, there were directionally more thoughts
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concerning smell, taste, vision, and feel (haptics) for the mul-
tiple-sense ad versus the single-sense ad. We are most inter-
ested, however, in the balance of positive over negative sen-
sory thoughts. This measure captures the overall valence of
the participant’ s sensory thoughts, which we anticipate drives
the effect of the dogan on taste perceptions. The number and
the type of cognitive verbal responses have aso been used
in earlier research as measures of process (Cacioppo and Petty
1981). Consistent with this reasoning, we find that the net
thoughts are significantly more positive in the multiple-sense
slogan condition than in the single-sense dogan condition
(1.29 vs. 0.38; F(1,52) = 4.75, p< .05).

Mediation tests involved additional analysesto determine
if the effect of the slogan on taste perceptions was mediated
by the number of net positive sensory thoughts. The first
criterion of mediation was met (Baron and Kenny 1986), as
the ANOVA reported earlier shows a significant effect of
dogan on perceived taste (F(1,52) = 6.60, p < .05). We
aso received support for the second criterion of mediation
by showing a significant relationship between the slogan
condition and net positive sensory thoughts (F(1,52) =
4.75, p < .05). An ANCOVA run with perceived taste asthe
dependent variable, slogan as the independent variable, and
net positive sensory thoughts as the covariate provides sup-
port for the third criterion of mediation. The initial signif-
icant main effect of slogan on perceived taste is now only
marginally significant (F(1,51) = 3.15, p = .082), whereas
the net number of positive sensory thoughts has a significant
effect on perceived taste (F(1,51) = 8.94, p< .01). Asin-
dicated by the Sobel (1982) test (z = 1.8, p < .08), these
results are suggestive of the net positive sensory thoughts
mediating the effect of ad slogans on perceived taste.

Discussion. Instudy 1, we obtain support for hypothesis
1, finding that multiple-sense ads result in better taste per-
ception versus single-sense ads. Multiple-sense ads also re-
sult in significantly more net positive sensory thoughts than
single-sense ads, supporting hypothesis 2a. Further, the num-
ber of net positive sensory thoughts mediates the effects of
the slogan on taste perceptions, supporting hypothesis 2b.
Study 2 addresses two limitations of study 1, namely, the
single-item dependent variable and the general ambiguity of
the dogans used in study 1, which could affect the perceived
amount of informativeness contained in the slogans. Ad-
dressing these limitations will help to more fully explicate
the theoretical and practical implications of our research. In
study 2, we also use potato chips to test the robustness of
the effects obtained in study 1.

STUDY 2: ADS, SENSORY THOUGHTS,
AND TASTE (POTATO CHIPS STUDY)

We created two ads for study 2. One of these ads described
different sensory experiences (taste, smell, texture) when
eating potato chips, whereas the other ad described an equal
number of taste experiences when eating potato chips. The
single-sense (multiple-sense) ad read:
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Our potato chips deliver the taste you crave. From the first
bite you'll savor the rich barbecue flavor (smell) and enjoy
the delicious salty taste (crunchy texture)—our potato chips
are the perfect choice for all your snacking.

To further ensure that the multiple-sense did not have more
perceived information than the single-sense slogan, we care-
fully pretested the ads.

Method

Pretest. The two ads were pretested on complexity and
informativeness, as well as on other standard attitudes toward
the ad measures. The pretests were conducted with 46 un-
dergraduate students enrolled in an introductory marketing
course and employed a between-subjectsdesign. After reading
the ad, participants answered a series of questions regarding
their opinions and attitudes toward the ad. Participants rated
the degree to which they agreed or disagreed with two state-
ments about the ad (“The ad was informative/complex”; 1 =
strongly disagree, 7 = strongly agree). We also captured
overall evaluations of the ads on three separate dimensions
(7-point scales anchored at 1 = bad/unfavorable/didike and
7 = good/favorable/like; Mitchell and Olson 1981). These
three items were combined to form an attitude toward the ad
scale (o« =.83).

Evaluations of the ads did not differ across the three
dimensions (all p's> .35). The ads were perceived equal on
informativeness (Mg.ge = 4.61, M yipe = 474, p>.5),
complexity (Mgge = 2.91, M uipe = 2.57; p>.35), and
overal attitude toward the ad (p > .5).

Design and Procedure. The experiment used a one-
factor between-subjects design, with the ad (multiple-sense
or single-sense) serving as the manipulated factor. We chose
barbecue flavored, kettle-cooked potato chipsto be the food
eaten during the experiment. Ninety-two undergraduate stu-
dents participated in the study in exchange for course credit,
doing so in groups with a maximum size of 10. Participants
were first introduced to the project with a page describing
the purpose of the research, which was to evaluate ads and
products that either currently exist on the market or are in
a testing phase. Participants then read the ad for the potato
chips. Upon reading the ad, participants were instructed to
raise their hands to ask the experimenter for the potato chips.
The experimenter then placed a plain white cup of chips
with a napkin in front of the participant. Participants then
ate the chips before moving on in the questionnaire. All
instructions were contained in the questionnaire, including
when to ask the experimenter for the food item, and thus
participants performed the experiment's activities self-
paced.

Measures. Participants began the questionnaire by list-
ing any thoughts they had while eating the chips. Then
they were asked to evaluate the chips on three dimensions:
the overall quality (1 = very poor quality, 9 = very good
quality), the overall taste (1 = very poor taste, 9 = very
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good taste), and how delicious the potato chipswere (1 =
not at all delicious, 9 = very delicious).

Results and Discussion

Results. We conducted an ANOVA with the three taste
measures combined into one scale as the dependent measure
(e =.92) and ad as the independent variable. We found
support for the hypothesized effect of ad on taste (hypothesis
1), with the multiple-sense ad leading to significantly higher
taste perceptions than the single-sense ad (M yipe =
6.78, My 4. = 5.67; F(1,90) = 9.56, p < .005).

We posited that sensory thoughts would mediate the ef-
fects of ad on taste perceptions (hypothesis 2b). Cognitive
responses were coded in an identical manner to study 1.
Again, we find more positive sensory thoughts in the mul-
tiple-sense condition (M = 1.98) than in the single-sense
condition (M = 1.25; F(1,90) = 8.90, p < .005), support-
ing hypothesis 2a. The proportion of the positive sensory
thoughts was again significantly greater in the multiple-sense
condition (68%) versus the single-sense (40%) condition
(z = 4.49, p< .01). In addition, the net positive sensory
thoughts were greater in the multiple-sense condition
(M = 1.70) than in the single-sense condition (M = 0.29;
F(1,90) = 20.44, p < .001). We conducted additional anal-
ysesto check for mediation. Asreported, thefirst two criteria
for mediation were met, with the ad having a significant
effect on both taste perceptions and net positive sensory
thoughts. An ANCOVA was run to check for the third cri-
terion of mediation, with perceived taste as the dependent
variable, ad as the independent variable, and net positive
sensory thoughts as the covariate. The initial significant im-
pact of ad on taste perceptions is no longer significant
(F(1,89) = .17, p>.5), while the net number of positive
sensory thoughts has a significant effect on perceived taste
(F(1,89) = 50.81, p<.001). Thus net positive sensory
thoughts again mediate the effect of ad on taste perceptions,
as indicated by the Sobel (1982) test (z = 2.8, p < .01).
These results add support further to hypothesis 2b.

Discussion. The findings of study 2 provide corrobo-
rating support for the process involved in the effect of ad-
vertising on taste perceptions. The multiple-sense ad was ef-
fective in generating more positive sensory thoughts and
better taste perceptions, supporting hypotheses 1 and hypoth-
esis 2a. Further, the number of net positive sensory thoughts
was found to mediate the effects of the ads on taste percep-
tions, supporting hypothesis 2b.

A remaining question, however, is to what extent these
sensory effects depend on effortful, deliberative processing.
The effectiveness of the adsin the prior studieswas mediated
by sensory cognitions. Therefore, would the effects of the
ads obtain if participants were limited in their cognitive
capacity? In study 3, we address any moderating role of
cognitive load on the ad-taste effect.
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STUDY 3: COGNITIVE LOAD AS A
MODERATOR OF THE AD-TASTE
EFFECT (POPCORN STUDY)

The effects of ads on taste perceptionsin the prior studies
are mediated by sensory thoughts. These results are con-
sistent with our theoretical framework that the effects are
largely cognitive or top-down in nature. Therefore, we an-
ticipate the introduction of cognitive load to attenuate our
effects, leading to less dissimilar taste perceptions across ad
conditions (hypothesis 3). Put another way, we are arguing
that the multiple-sense ad (vs. a single-sense ad) has a
smaller effect on enhancing taste perceptions under the con-
dition of cognitive load.

Initialy, this hypothesis may seem at odds with results
from recent research on in-store sampling and distraction
(Nowlis and Shiv 2005; Shiv and Nowlis 2004). The main
finding across these articles is that distracting consumers
(imposing cognitive load) while taste testing will lead to a
heightened focus on the affective experience versus any in-
formational input; this increases the subsequent likelihood
of choosing a more affective product from a set of products
(e.g., milk chocolate vs. soy chocolate) and also increases
consumption pleasure. At a superficial level, we seem to be
arguing that load will decrease and not increase consumption
pleasure from food as these studies have found. However,
note that, while ads are informational, the ads in our ex-
periments lead to affective (sensory) thoughts, so distraction
from the ad is a distraction from affective consequences. As
the results from our prior two studies show, the multiple-
sense ads we employ lead to affectively valenced conse-
guences (i.e., more positive sensory thoughts and heightened
taste perceptions). Hence, we argue that a distraction from
the adswill reduce the taste-enhancing effect of the multiple-
sense ad. We now test hypothesis 3.

Method

Design. A 2 (ad: multiple-sense or single-sense) x 2
(cognitive load: yes or no) between-subjects full factorial
design was used in study 3. One hundred and twelve un-
dergraduates participated in the experiment as part of a sub-
ject pool. We used popcorn as the food product in this study.
The brand name for the popcorn, Emerald Aidle, was fic-
titious in order to limit confounds related to prior brand
exposure. The ads below were used to describe the popcorn
in the single-sense (multiple-sense) conditions:

Emerald Aisle popcorn delivers the taste (smell) of a movie
theater in your own home. You'll taste (see) the perfect
amount of butter and salt in every handful. With itsdelicious,
buttery flavor (texture) and ataste that dances on your tongue
(crunch that’s music to your ears), Emerald Aisle popcorn is
the perfect choice for al your snacking.

Pretest. The two ads were pretested on 40 participants
to ensure equivalence in participants overall attitudes to-
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THE EFFECTS OF ADVERTISING ON TASTE

ward the two ads (« = .97; Mitchell and Olson 1981), in-
formativeness, and complexity, as in the prior pretests. A
comparison of the means across ads showed no difference
for any of the measures (all p's> .5).

Procedure. Participants completed the study in groups
with an upper limit of 10 people. Before being given the
ad, participants in the load condition were given a separate
task. In this task, participants were given a sheet that con-
tained the roster for afifth-grade class. They wereinstructed
to remember which first name went with which last name.
Similar tasks have been shown to be cognitively taxing in
earlier research (Gilbert, Giedler, and Morris 1995; Gilbert
and Hixon 1991). Participants were given 1 minute to ex-
amine the class roster, and they then moved to the next
guestionnaire, which contained the popcorn ad (participants
in the no-load condition moved directly to the popcorn ques-
tionnaire). To be consistent with the cover story for imposing
cognitive load, participants were given a memory test after
they completed the questionnaire related to the ad. This test
asked two questions on the names of students in the fifth
grade class (e.g., What is Jay’s last name?’).

The popcorn used was the private-label brand from alocal
grocery store. Each participant was handed a napkin and a
white plastic cup half full of popcorn. The cups of popcorn
were prepared before each experimental session, and par-
ticipants were not exposed to the packaging. Each partici-
pant was instructed to eat the popcorn first before moving
on to answer the questions. The first question given to par-
ticipants was to list any thoughts they had while eating the
popcorn. Participants then answered questions regarding
their perceptions of the taste of the popcorn. Similar to study
2, participants reported how they perceived the taste (1 =
very poor taste, 7 = very good taste), quality (1 = very
poor quality, 7 = very good quality), and deliciousness (1
= not at all delicious, 7 = very delicious) of the popcorn.
These items were combined to form athree-item scale mea-
suring taste perceptions (o« = .90). After completing the
guestionnaire, participants in the cognitive load condition
were given the memory test questions. Participants were
also given the opportunity to report any suspicions they had
regarding the purpose of the study. No participant correctly
guessed or showed insight into the experimental hypotheses.

Results and Discussion

We conducted an ANOVA with taste perception as the
dependent variable and ad and cognitiveload asindependent
variables. There was a significant main effect of ad on taste
perceptions, with the multiple-sense ad leading to higher
taste perceptions than the single-sense ad (M5 = 4.14
vS. Mg qye = 3.63; F(1,108) = 6.39, p <.05), adding fur-
ther support to hypothesis 1. This main effect was qualified
by the hypothesized two-way interaction of load and ad on
overall taste perception (F(1,108) = 7.79, p<.01). The
main effect of load was not significant (p > .15). Figure 1
graphically presents the cell means of taste perceptions by
condition.
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FIGURE 1

STUDY 3: MEANS OF PERCEIVED TASTE (POPCORN)
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Simple effect testsreveal ed asignificant difference between
the multiple-sense and single-sense ads in the no-load con-
ditions  (Myipe = 4.67, Mg = 348, F(1,108) =
13.60, p < .01), with taste perceptions in the multiple-sense
ad condition being significantly higher; however, there was
no significant difference between the multiple-sense and sin-
gle-sense adsin the load condition (p > .8). Thisisconsistent
with hypothesis 3.

Additional simple effect tests reveded a significant differ-
ence between the load and no-load conditions when subjects
were exposed to the multiplesense ad (M4 = 3.73,
Mioioad = 4.67;1(108) = 2.92, p < .01), with tastein the no-
load condition being significantly higher. Simple effect tests
also showed that the effect of the single-sense ad on perceived
taste was not significantly different across the two load con-
ditions (M,o.q = 3.79, M, oaq = 3.48; 1(108) = 1.00, p>
3).

We aso conducted an ANOVA with net positive sensory
thoughts as the dependent variable and ad and load as the
independent variables. Thoughts followed a similar pattern
to taste perceptions, such that there was a significant main
effect of ad with the multiple-sense ad leading to more net
positive thoughts than the single-sense ad (M, pe =
0.25 vs. Mg,y = —0.39; F(1,108) = 4.80, p < .05). This
main effect was also qualified by the hypothesized two-way
interaction of ad and load (F(1,108) = 4.16, p < .05).

Asin prior studies, we wanted to determine if net positive
sensory thoughts mediate the relationship between the in-
dependent variables (ad and 0ad) and the dependent variable
(taste perceptions). As aready shown, the first two criteria
of mediation are met as the interaction of ad and load on
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taste perceptions was significant and the interaction of ad
and load on net positive sensory thoughts was also signif-
icant. We conducted an ANCOVA to check for the final
criterion of mediation with ad and load as the independent
variables, net positive sensory thoughts asthe covariate, and
taste perceptions as the dependent variable. The prior sig-
nificant interaction of ad and load on taste perceptions is
no longer significant (p = NS), whereas the net positive
sensory thoughts are significant (F(1,108) = 42.03, p<
.001). A Sobel (1982) test conducted supports mediation
(z = 1.95, p = .05), again adding support to hypothesis
2b.

The results of study 3 add further support to our hypoth-
eses, and they also establish potential boundary conditions
for our effects. Taste perceptions differed between single-
sense and multiple-sense ad conditions only when cognitive
resources were available. That is, when participants could
appropriate an ample amount of cognitive resources to the
multiple-sense ad, the overall taste perception was better
than in the single-sense condition. In the condition where
cognitive resources were constrained, there was no differ-
ence in perceived taste between the multiple-sense and sin-
gle-sense ads. This experiment further demonstratesthe cog-
nitive nature of the effects and contributes theoretically by
showing that the effect of distraction during a consumption
experience may be contingent upon the type of information
presented.

GENERAL DISCUSSION

Research on sensory perception within marketing has
largely focused on the study of vision (see Krishna [2007]
for a review), with the other senses receiving scattered at-
tention; however, this attention isintensifying (see Peck and
Childers [2008] for a review). A primary objective of this
article is to contribute to the growing literature on sensory
perception within marketing in showing that advertising
copy for afood product can affect resulting cognitions dur-
ing consumption and ultimately affect taste perceptions.
Through a series of three studies, we showed that multiple-
sense versus single-sense ads led to heightened taste per-
ceptions, within some boundary conditions.

With study 1 (chewing gum), we showed that a simple
dogan could affect taste perceptions. Specifically, we
showed that a multiple-sense slogan led to higher taste per-
ceptions than a single-sense slogan. Study 2 (potato chips)
replicated and extended these results by showing the effect
of verba sensory advertising on taste perceptions. Study 3
(popcorn) further explicated the deliberate, top-down nature
of our results, showing that the effect of the ad on taste
perceptions is moderated by cognitive resource availability.
Further, studies 1-3 show the mediating effect of net positive
sensory thoughts on perceived taste.

Our research makes important contributions to both the
consumer behavior and sensory perception literatures. Our
contribution to marketing is an explication of the effects of
ads on taste perception. This extends the impact of adver-
tising beyond typical evaluation variables such as awareness
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and purchase intentions. We demonstrate that ads (for food)
can have a significant impact on perceived taste. We aso
contribute to perception research by providing evidence for
the impact of verbal stimuli on sensory evaluations. Finaly,
we make an attempt to bridge the gap between physiology
and neuroscience and consumer behavior, showing prom-
ising potential for future research.

The impact of cognition on perception warrants further
attention and provides a fruitful arena for future research.
We specifically focused on the cognitive impact of the ex-
trinsic cue of advertising on sensory perception, but thoughts
generated by other extrinsic cues could be equally as in-
triguing. Relevant neuroscience literature has shown that
verbal labels of smells (e.g., cheddar cheese or body odor)
affects the perception of the smell itself by inhibiting ac-
tivation of smell areasin the brain for unpleasant smells (de
Araujo et a. 2005). Should these processes occur in amore
deliberative manner, as shown across our studies, we may
gain valuable insight into the effects of cognitions on per-
ceptions through behavioral methodologies as well. Further,
in our studies the stimuli used were generally pleasant, lead-
ing to congruence between the advertisement and con-
sumption experience. However, should there be marked in-
congruity between the extrinsic cue and the consumption
experience, one could explore the potential dominance of
cognitions over sensory perceptions or vice versa. Our cog-
nitions shape our experiences in atop-down manner, but the
bottom-up influences of perceptions obviously play a role
as well. This interaction of both cognition and sensory per-
ception warrants future attention.

With our research we chose to focus on the deliberate,
cognitive determinants of sensory perceptions; however, fu-
ture research could also address ways to affect these per-
ceptions below consciousness, as much of what we do and
perceive is driven by automatic processes (Bargh and Char-
trand 1999). For example, it is possible that visual stimuli
are processed more automatically than verbal stimuli in an
advertising context, and this could affect taste perceptions
even under cognitive constraint. Indeed, pictures of food
lead to similar neural activation patternsin the orbitofrontal
cortex as verbal descriptions, and additionally they activate
areas associated with reward (Simmons, Martin, and Bar-
salou 2005). Therefore, it would be worthwhile to explore
the impact of pictures used in isolation of verbal framing
0N sensory perceptions.

Managerial implications of this research follow directly
from our results. Despite the conventional wisdom that taste
is composed of multiple sensory inputs, advertising within
the food and beverage industry rarely addresses perceptions
beyond taste. The results from our studies suggest that ad-
vertising should include multiple sensory attributes of the
products as this has a significant impact on perceptions of the
product. These findings are particularly relevant for the food
industry, including packaged goods and restaurants, asit con-
tinues to spend billions of dollars in advertising the taste of
food, one of our most pleasurable and sensory experiences.
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QUERIES TO THE AUTHOR

1 AU: We need to have a date for the Advertising Age
Data Center reference and its citation.

2 AU: This journal does not recognize “impact” as a
transitive verb. | have substituted the transitive verb “ affect.”
Would you prefer to substitute another transitive verb or
phrase?

3 AU: Please identify the academic institution where the
pretest took place.

4 AU: Please identify the specific academic ingtitution
where the research took place.

5 AU: Please identify the academic institution where the
pretest took place.

6 AU: Please identify the academic institution where the
study took place.

7 AU: Please identify the specific academic institution
where this research took place.



