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Challenging prior literature, we show that participants have more cognitive resources immediately available following tasks differing

in their level of difficulty than when the task difficulty is held constant. Specifically, across three experiments we demonstrate the

effect of “cognitive contrasting” on increased cognitive resource availability and recall of advertisement information.
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EXTENDED ABSTRACT
Resource depletion theory is predicated on the idea that 

cognitive resources are finite and limited. Thus, tasks involving 
cognitive effort tap into this finite pool of resources and, in doing 
so, leave fewer resources available for subsequent tasks requiring 
cognitive effort (Engle et al. 1995, Baumeister et al. 1998). These 
effects have been shown with self-regulation and self control in the 
domains of dieting and emotion regulation (Vohs and Heatherton 
2000), avoiding impulse purchases (Vohs and Faber 2007), and 
resisting persuasive messages (Wheeler, Briñol, and Hermann 
2008). Additionally, recent research has extended these findings 
in to the domain of choice (Poceptsova et al. 2008).

The prior literature, therefore, displays the robust findings that 
a task that utilizes cognitive resources will lead to fewer cognitive 
resources in a subsequent task. However, the malleability and 
replenishing of these resources has received less attention. In their 
self-control strength model, Muraven and Baumeister (2000) show 
that even self-control failure could lead to stronger self-control in the 
long-term suggesting that the resource pool could, in fact, increase 
over time. Furthermore, findings in cognitive neuroscience exhibit 
the brain’s flexibility in addressing the need for cognitive resources 
through a feedback loop involving the dorsolateral prefrontal cortex 
and the anterior cingulate cortex (MacDonald et al. 2000).

We propose that the malleability of cognitive resources will 
be greatest when a series of tasks oscillate between levels of dif-
ficulty, therefore disrupting the feedback loop and causing the brain 
to plan for this uncertainty in resource need by increasing resource 
availability. Therefore, individuals presented with tasks placing 
inconsistent (vs. consistent) demands on cognitive resources will 
have greater (fewer) cognitive resources available for subsequent 
tasks. Following the oscillation in task difficulty, we anticipate that 
the resulting increase in cognitive resources will lead to heightened 
recall of advertising information contained within the series of tasks. 
Finally, we anticipate that an explicit measure of cognitive resource 
availability will mediate the relationship between task consistency 
and advertising recall. 

Study 1
The purpose of the initial study is to show the fundamental 

idea that a series of tasks placing either consistent or inconsistent 
demands on cognitive resources will produce differences in the 
availability of cognitive resources available for a subsequent task. 

Our study design is a 2 (first task: easy or hard) x 2 (second 
task: easy or hard) between subjects design. One hundred and 
twenty-one participants were told they would be solving a series 
of math questions for the GMAT®. Each participant answered six 
questions that were either all hard, all easy, alternating beginning 
with hard or alternating beginning with easy. Following the six 
math questions, participants were given an anagram task, which 
is our measure of cognitive resources. Specifically, we focus on 
the time they spent solving the anagrams (Muraven, Tice, and 
Baumeister 1998). 

Our primary dependent variable of interest is the time partici-
pants spent solving the anagrams. Neither the main effect of first 
task difficulty nor the effect of second task difficulty is significant; 
however, we do get a significant interaction between first and second 
task difficulty (p< .05). Examining the means we see that on average, 

participants in the alternating conditions spent significantly more 
time on the anagram tasks than those in the consistent conditions 
(M

alternating
=266.82, M

consistent
=194.96). Thus, as predicted, alternating 

task difficulty leads to a higher availability of cognitive resources 
than does maintaining consistency.

Study 2
With study 2, we seek to replicate the effects of study 1 in an 

advertising context. Additionally, although the phenomenon found 
in study 1 was theorized to be due to cognitive resource availability, 
this underlying process was not explored in the initial study.

The design for study 2 closely mirrored that of study 1, except 
that the second, fourth, and sixth task was to view an advertisement. 
The first, third, and fifth task in the sequence was a math question 
from study 1. We manipulated advertisement difficulty by varying 
the typeface used to convey product relevant information (Sung 
and Schwarz 2008). In sum, we used a 2 (math question: easy, dif-
ficult) x 2 (advertisement: easy, difficult) between subjects design. 

One hundred participants completed the study, moving 
between the math questions and the advertisements. In addition 
to the questions from study 1 (and the anagram task), following 
the task sequence participants reported their current enjoyment of 
performing difficult tasks. This was captured as a more explicit 
measure of cognitive resource availability. They then proceeded 
to answer questions regarding the advertisements they had seen 
earlier, including any specific information they recalled.

An analysis on time spent on the anagram task reveals only a 
significant interaction of the two factors, replicating our findings from 
study 1. More importantly, we also get the hypothesized two-way 
interaction on advertising recall. The means exhibit the hypothesized 
relationship as participants in the contrasting conditions recalled 
significantly more information than those in the consistent condi-
tions (p <.01; M

contrasting
=4.96, M

consistent
=3.41). 

Our explicit measure of cognitive resources (current enjoyment 
from performing difficult cognitive tasks) also revealed only the 
significant interaction with participants in the contrasting condi-
tions, reporting significantly more enjoyment than in the consistent 
conditions. Indeed, this measure partially mediates the relationship 
between cognitive contrasting and recall. (Sobel z =1.77, p< .08). 

Study 3
Study 3 was designed to replicate the findings from study 1 and 

study 2 with a direct manipulation of cognitive resources (cognitive 
load). Participants memorized either a 10 or 2 digit number and then 
proceeded to view the advertisements, and complete the anagram 
task, as well as report their current enjoyment of difficult tasks. 

As in studies 1 and 2, an analysis on our implicit measure of 
cognitive resources (time spent on anagrams) reveals the hypoth-
esized interaction as participants in the contrasting conditions 
spent significantly more time on the anagram tasks than those in 
the consistent conditions. Similar significant interactions were 
present for our explicit measure of cognitive resources (p<.05), and 
advertisement recall (p<.05). As in study 2, the explicit measure 
of cognitive resources mediates the relationship between cognitive 
contrasting and recall(Sobel z=1.97, p<.05)
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