
 

 
 
 
 
ASSOCIATION FOR CONSUMER RESEARCH 

 
Labovitz School of Business & Economics, University of Minnesota Duluth, 11 E. Superior Street, Suite 210, Duluth, MN 55802 
 
 
In the Mind’S Eye: Embodied Simulation and Product Judgment

Aner  Tal, Duke University, USA 
 
Spontaneous mental simulation of product interaction can have systematic effects on product judgment. Two studies demonstrate

predictable effects of consumers’ physical states on judgment. Physical states affect the simulated experience of products, and

consequently judgment of corresponding product attributes. This notion is demonstrated for judgment of product size (study 1) and the

energy provided by energy drinks (study 2). Crucially, the effects of physical states relevant to product experience on judgment are

shown to depend on conditions supportive of spontaneous simulation (study 2).
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ingredient information provided to further assess the interaction with subjective knowledge perceptions and any resulting inferences
regarding similarity. Subsequent tests will also focus upon the specific v. all-in-one choice set as it appears consumers are less able to infer
that the general-use product is appropriate for their functional needs. Confidence, risk-perception, and resistance to persuasion will also
be assessed, as these constructs are related to consumer knowledge and metacognition (Campbell and Goodstein 2001; Bearden, Hardesty,
and Rose 2001; Brown and Krishna 2004).

We are hopeful this research will contribute to a fuller understanding of preference for specific versus more general products, and
of inferences consumers form from their subjective and objective knowledge.
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In the Mind’s Eye: Embodied Simulation and Product Judgment
Aner Tal, Duke University, USA

Abstract
Spontaneous mental simulation of product interaction can have systematic effects on product judgment. Two studies demonstrate

predictable effects of consumers’ physical states on judgment. Physical states affect the simulated experience of products, and
consequently judgment of corresponding product attributes. This notion is demonstrated for judgment of product size (study 1) and the
energy provided by energy drinks (study 2). Crucially, the effects of physical states relevant to product experience on judgment are shown
to depend on conditions supportive of spontaneous simulation (study 2).

Consumers’ often engage in mental simulations of future consumption episodes. These simulations have been alternately named
mental simulations (Escales 2004), imagery (MacInnis and Price 1987), or consumption visions (Philips 1996). Such simulations have
a variety of mostly positive effects on product judgment, including improving consumers’ attitude towards products (Escales & Luce 2003;
Philips 1996), as well as their consumption experience (Tal, Huber and Lieb 2009).

The Spontaneous Occurrence of Simultion
Interestingly, Keller and McGill (1994) revealed that consumers may engage in imagery spontaneously and without explicit

instructions. This corroborates earlier research and speculation (MacInnis and Price 1987). Various factors have been linked to personal
and situational propensities to imagine product consumption, including vividness (Keller and McGill 1994; Nowlis et al. 2004), choice
mode (Bolton 2003; Shiv and Huber 2000), and product type (Dhar and Werternbroch 2000). Recent work (Tal 2009) builds on this
research in suggesting further conditions for the spontaneous occurrence of simulation.

Research in cognitive psychology corroborates wide-spread use of spontaneous simulation of various actions (Barsalou 2003;
Jeannerod 2001). People simulate actions and interactions with objects in response to a variety of stimuli, including the observation of
others’ actions (Gallese and Goldman 1998), words (Tettamanti et al. 2005), and pictures of usable objects (Grafton et al. 1997; Grezes
et al. 2003). Importantly, the process of spontaneous simulation is not necessarily conscious, and can consist of brain patterns simulating
actions that are not accessible to awareness (Niedenthal et al. 2005).
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The prevalence of spontaneous simulation suggests simulation of product interaction might occur even in the absence of explicit
instructions to simulate. This makes simulations more general than it would be were it restricted to cases of deliberate imagination, which
in turn raises the importance of exploring its effects on judgment.

Simulation Effects on Judgment
Spontaneous simulations are by their nature embodied, in that they involve the consumer acting with their physical body as they are

at the moment of simulation (Barsalou 2003). As a consequence, simulation takes into account what actions the consumer can currently
engage in. For instance, if a person cannot grasp an object from where they stand, no simulation of grasping will occur (Handy et al. 2003;
Fischer and Dahl 2007).

In other words, simulations are sensitive to factors that would affect actual action. Accordingly, simulation will reflect how a product
will be experienced given the consumer’s current physical state. This may in turn lead to alterations in judgment corresponding to the
alterations in simulated experience.

The current work explores some of these effects of spontaneous simulation on judgment. Specifically, the studies reported here show
that in situations that support spontaneous simulation (studies 1-2) but not in situations that do not support it (study 2) judgment will reflect
the manner in which subjective product experience should be affected by consumers’ physical states.

We focus, in particular, on judgment of product size and energy. Subjectively, products provide less sustenance to people who require
greater energy to act. Carrying a heavy burden necessitates more energy for action (Proffitt et al. 2003). Hence, products should be
experienced as providing less sustenance (i.e., being smaller) and supplying less energy when consumers are burdened. Crucially, we
project that this effect will depend on the occurrence of spontaneous simulation, and will therefore occur only in situations supporting
simulation.

Study 1
Design. The study was a 2-cell repeated measures design. Participants were randomly assigned to either heavy backpack (15% of

body-weight) or light backpack (5 pounds) conditions.
Procedure. Participants (N=14) put on the backpacks at the beginning of the study and walked a distance of approximately 30 feet

before beginning so that they could feel the weight of the backpacks. They then answered questions about 21 grocery products. The
questions were “how much space each product would consume to store in a pantry relative to other grocery products” (1-9 scale), and “How
many days it would last for the average 4 people family” (days).

Results. The data were analyzed using a mixed-model ANOVA with product as a repeated measure. Participants carrying heavy
backpacks estimated products as taking up less space (2.49 v. 3.37) and lasting less days (2.98 v. 4.89), p<.0001. It appears, then, that
conditions supporting simulation lead burdened participants to judge products as smaller, since they would experience them as smaller
(i.e., providing less sustenance) in actual experience. This alteration of subjective experience is reflected in simulation, and, consequently,
judgment.

Study 2
The second study aimed to provide a conceptual replication of study 1 by demonstrating effects of physical burden on estimated

energy provided by energy drinks. The hypothesis was that given that burdened participants require more energy for action, they would
estimate energy drinks provide less energy. Importantly, we predicted that such a difference would emerge only when participants could
see the energy drinks while answering the question. This is because visual inputs are crucial for the occurrence of spontaneous simulation
(Tal 2009).

Methods. Participants (N=72) were randomly assigned to four groups. The design was a 2 (burden) X 2 (drink visibility) repeated
measures design. Half the participants could see the drinks during the study, and half could not. Participants estimated how many hours
of energy each of 6 energy drinks provided.

Results. There was a significant interaction drink-visibility X estimated-energy interaction (p=.05), such that participant who could
see the drinks judged them to provide less energy if burdened by a heavy backpack (2.31 hours) than if not (2.85 hours, contrast p=.05).
There was no such effect for participants who did not see the drinks.

Discussion
The studies presented here support the role of spontaneous simulation in determining consumer judgment. Specifically, the studies

demonstrate that consumers’ physical state can lead to predictable effects on product judgment under conditions that support spontaneous
simulation. Future research should add to the generalizability of the phenomena by exploring effects brought about by different physical
states and on different judgments, and further explore the process of spontaneous simulation in consumer judgment.
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On Your Mind=On Your Back: How Physical Burden Works as Mental Burden
Aner Tal, Duke University, USA

The current research examines whether physical load acts in a manner that is functionally equivalent to that of mental load. Based
on the reliance of both physical and mental drains on a common physical resource, we hypothesize that consumers who are under physical
load will function similarly to consumers who are under mental load. This hypothesis is supported in three studies showing that physically
burdened participants are willing to spend less effort in a self-control task (study 1), show greater inclination towards unhealthy but tasty
foods (study 2), and display greater compromise effects (study 3).

Many tasks in consumers’ day to day lives require cognitive resources (Baumeister et al. in press). For instance, some choice tasks
are effortful and so require mental resources (Vohs et al. 2008). The exertion of self-control, as in the case of dieting or the renunciation
of impulse-shopping, also requires cognitive resources (Baumeister et al. 2007; Vohs and Faber 2007). When sapped of mental resources,
consumers may accordingly choose options that are less healthy (Shiv and Fedorikin 1999) and defer choices (Pocheptsova et al. 2007).
In sum, then, cognitive resources, also termed regulatory resources, fulfill an important function in many aspects of consumer behavior.

Regulatory resources have by and large tended to be an abstract construct lacking in direct measures. However, recent research has
begun to link cognitive regulatory resources to measurable physiological variables. Specifically, Baumeister and his colleagues have
shown that the level of glucose in a person’s blood corresponds to the level of regulatory resources she possesses at any given point (Galliot
and Baumeister 2007; Galliot et al. 2007; Mascicampo and Baumeister 2008). Brain areas responsible for regulatory tasks require and
consume energy, and the body’s level of energy is indicated by its current level of blood-glucose. Consequently, self-regulatory tasks
reduce blood-glucose levels, and, correspondingly, reduced blood-glucose levels correspond to reduced ability to successfully engage in
self-control tasks.

Naturally, the level of blood-glucose in one’s body is a direct reflection of physical, as well as mental, resources. Thus, it stands to
reason that physical exertion, because it reduces the level of blood-glucose, would impact the level of regulatory resources consumers
possess, and, consequently, impact their inclination for and capacity to successfully engage in self-control tasks.

Prior work on cognitive load and its effect on consumer behavior has, for understandable reasons, assumed that cognitive load is
induced by cognitive tasks. The current work, however, explores the notion that physical exertion can function in a manner equivalent
to that of cognitive load and so produce the latter’s effects on consumer behavior.

Given the prevalence of physical strains in daily life (e.g., carrying heavy shopping bags), that such strain functions in a manner
equivalent to cognitive load would be of considerable importance in marketing research. The studies reported here examine this notion
by employing a series of tasks known to be affected by cognitive load, and examining whether physical load in the form of carrying a heavy
backpack affects them in the same way as cognitive load.


