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Participants imagined products using three geometric shapes. Sensory input from shapes (grounded cognition) and product categories

were manipulated. Gender was a surrogate for spatial working memory. Grounded cognition enhanced functional aspect of creativity,

and higher spatial working memory (in females) enhanced novelty and functionality. Product category moderated the effects.
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money besides prompting a focused mindset, also induces greater 
risk seeking tendencies (Coles, Daniel, and Naveen 2006). Thus we 
should observe greater creativity under monetary reward as com-
pared to a social-recognition reward.

To test our hypotheses, we asked 146 participants to generate 
as many ideas as possible to reduce teenage smoking in a 3(Reward 
Type: Monetary vs. Social-recognition vs. No reward) x 2(Reward 
Contingency: Creative-outcome vs. Control) between-subjects 
study. The data was subject to sets of analyses to confirm our predic-
tions. The first set of analyses examined the creativity of the ideas 
generated. Ratings from twelve judges on 4 items (creative, original, 
novel and innovative) were used to create a creativity index for each 
participant. ANOVA revealed that in the control condition, the ideas 
generated under social-recognition reward were rated as more cre-
ative than those generated under monetary or no reward conditions. 
No difference was observed between the latter two conditions. For 
contingency condition, ideas generated under monetary reward were 
rated as more creative than those generated under social-recognition 
reward which in turn was rated as more creative than those under no 
reward. 

Next we tested respondents’ ideation patterns in their mental 
space i.e. the underlying cognitive process that affects creativity. 
First, we ascertained the position of each generated idea in conceptu-
al space using the Galileo System of multidimensional scaling. Two 
expert consumer judges provided distance estimates between the 
ideas generated by each participant. The distance estimate between 
any pair of ideas represents the dissimilarity between the two, such 
that the ideas that are more similar are closer to each-other than those 
that are more dissimilar. These distance estimates were submitted 
to the Galileo algorithm, which generated Cartesian coordinates for 
ideas generated within each treatment condition. An examination of 
the Cartesian plots and ANOVA showed that the social-recognition 
reward produced ideas that were more spread out i.e., the average 
distance between the ideas was higher as compared to monetary or 
no reward conditions irrespective of contingency of rewards. 

Next we analyzed the location of exploration under different 
treatment conditions, vis-à-vis location of the most conventional 
idea. First, the most conventional idea was identified from the pool 
of all the generated ideas and then estimates were obtained for the 
distances between the most conventional idea and each of the other 
ideas generated by each participant. These estimates were input into 
the Galileo algorithm to obtain respective Cartesian coordinates. 
Analysis of the Cartesian plots and ANOVA for mean value of the 
distances between the most conventional idea and all other ideas 
generated by a participant showed that the location of exploration 
from the most conventional idea was farthest for the creativity con-
tingent monetary reward as compared to all other conditions. 

Thus, this work then demonstrates that although both monetary 
and social-recognition rewards can enhance creativity, they operate 
via different mechanisms: while social recognition reward encour-
ages broader exploration leading to higher creativity, a monetary 
reward induces exploration within a narrow area. However, when 
rewards are contingent on creativity of the outcome this narrower 
exploration happens at a farther distance from mundane ideas lead-
ing to higher level of creativity. 

“Grounded Cognition, Spatial Working Memory 
and Category Experience as Influencers of Creative 

Imagination,” Rosa, Ruth, & Qualls

ExTENDED ABSTRACT
This study explores the influence of grounded cognition – mo-

dality-specific systems for vision, action, affect, etc – on the creative 
imagination of consumers.  It has been argued that creativity, par-
ticular when it comes to products and their use, has multiple dimen-
sions, such as functionality and novelty.  It has also been argued 
that creativity draws on multiple mechanisms and sources, such as 
analogical reasoning, memory capabilities, pre-existing knowledge 
schemas, personal disposition, and affective state (e.g., Price and 
Ridgway 1982; Amabile 1996; Dahl and Moreau 2002; Burroughs 
and Mick 2004, Moreau and Dahl 2005, Burroughs, Moreau, and 
Mick 2008).  The isolated influence on novelty and functionality of 
higher or lower levels of grounded cognition (Barsalou 1999, 2008), 
however, has not been explored in consumer research.  Of necessity, 
exploring the influence of grounded cognition on creative imagina-
tion must take into account other factors likely to affect the process, 
such as a person’s general capacity for conceptually manipulating 
known components into novel arrays (e.g., spatial working mem-
ory), and general knowledge of product categories that may guide 
creative efforts in the development of new entries to the category.  
Accounting for such additional factors is part of this study.

In two experiments, participants were asked to study three sim-
ple geometric shapes that were presented as either three-dimensional 
wood objects or line drawings of the objects.  This constitutes the 
grounded cognition manipulation.  Subsequent to studying the com-
ponents for two minutes, they were asked to without access to the 
components, imagine product concepts that made use of all three 
components, draw and give names to their creations, explain how 
they work and briefly describe how they felt about their creations.  
The creative imagination outputs from participants were assessed 
by independent judges for novelty and functionality as indicators 
of creativity.  Judges were also asked to assess how study partici-
pants felt about their creations from the narratives as a measure of 
engagement with the task.  Spatial working memory capability was 
assessed based on gender (females typically having greater capacity) 
and general knowledge of product categories was controlled for by 
varying the categories (e.g., personal items, tools, toys) for which 
participants imagined product concepts in the second experiment.

Results show that higher levels of grounded cognition (e.g., 
greater sensory inputs gleaned from three-dimensional wood shapes) 
led to increased functionality in the imagined products, while the 
reduced level of grounded cognition from line diagrams induced 
higher novelty in some situations.  In addition, consumers with high-
er spatial memory capacity (assumed in female participants) deliv-
ered products that were more novel and functional.  The effects of 
grounded cognition and spatial working memory were moderated, 
however, by changes in product category, and the effects seem to 
be related to gender-based norms for product category familiarity.  
Overall the results affirm a role for grounded cognition in creative 
imagination among consumers, and suggest that the influence of 
grounded cognition and spatial working memory on creativity may 
be more complex than originally envisioned.  Several areas for ad-
ditional research were made clear by the results.


