
Smith, Travis R. (2017) Establishing that contrast is cognitive dissonance. Animal 
Sentience 12(9) 
DOI: 10.51291/2377-7478.1272 

This article has appeared in the journal Animal Sentience, 
a peer-reviewed journal on animal cognition and feeling. It 
has been made open access, free for all, by WellBeing 
International and deposited in the WBI Studies 
Repository. For more information, please contact 
wbisr-info@wellbeingintl.org. 

https://www.wellbeingintlstudiesrepository.org/animsent/
https://www.wellbeingintlstudiesrepository.org/animsent/
https://www.wellbeingintlstudiesrepository.org/cgi/viewcontent.cgi?article=1272&context=animsent
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:wbisr-info@wellbeingintl.org
https://wellbeingintl.org/
https://wellbeingintl.org/


Animal Sentience 2017.072:  Smith on Zentall on Cognitive Dissonance 

1 
 

Establishing that contrast is cognitive dissonance 
Commentary on Zentall on Cognitive Dissonance 

 
 

Travis R. Smith 
Language Research Center 

Georgia State University 
 
Abstract:  Zentall suggests that the same mechanism underlies cognitive dissonance in humans 
and the within-trial contrast effect in pigeons (and humans). The contrast effect has face validity 
in explaining cognitive dissonance, but more research is needed to establish construct validity. To 
determine whether both phenomena share the same mechanism, future research should test (1) 
whether both share physiological processes, (2) whether individuals who show sensitivity to one 
are also sensitive to the other, and (3) whether both phenomena are affected by the same changes 
in an independent variable. 
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Zentall (2016) proposes that the within-trial contrast effect found in laboratory settings with 
nonhuman animals (“animals,” hereafter) offers a basic mechanism that underlies the 
observation of cognitive dissonance in research involving humans. On the surface, the 
phenomena resemble each other in that they both involve some enhanced valuation of a reward 
that follows an aversive activity (i.e., the animal model has face validity). The question is whether 
they do so through the same mechanism (i.e., does the animal model have construct validity?). 
The similarity in the behavioral data between cognitive dissonance in humans and within-trial 
contrast data in animals is a logical starting point. However, ambitious comparative 
interpretations of human behavior run the risk of being too generous unless there is a large range 
of corroborating evidence to support such claims. Zentall’s claims about the relationship between 
within-trial contrast as it relates to cognitive dissonance is an appropriately conservative call for 
further research on the topic. Below I share ideas on how that might unfold. 

A prime example of where animal models have proven fruitful in relating to the psychology 
of humans is drug addiction research (Peck & Ranaldi, 2014). In the development of animal models 
of drug addiction, it is critical that the mechanisms underlying substance abuse in animals are 
comparable to those underlying human substance abuse disorder. To demonstrate the construct 
validity of an animal model, it is important to show that humans and animals respond similarly to 
the same manipulations of the independent variable. Peck & Ranaldi outlined how animal models 
showed that drug consumption by animals was affected by the same variables as human drug 
consumption. For instance, providing environmental enrichment (i.e., non-contingent rewards) 
has improved drug abstinence in human clinical research (Schottenfeld et al., 2000) as well as in 
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animal experimental research (Carroll, Lac, & Nygaard, 1989). Counterconditioning (i.e., changing 
a pre-established association between a stimulus and an event) to associate a reward-paired cue 
with an aversive outcome has also been used in both human (Van Gucht et al., 2010) and animal 
experimental research (Tunstall, Verendeev, & Kearns, 2012) to reduce cue-elicited consumption. 
Human and animal mechanisms may also share homologous physiological substrates. 
Dopaminergic striatal regions in the brains of rats, monkeys, and humans are all involved in drug-
seeking behavior (Volkow & Morales, 2015). The correspondence of behavioral and physiological 
data in human and animal research has allowed researchers to apply animal models to study ways 
to improve drug abstinence in humans. 

The question remains whether Zentall’s (2016) hypothesis — that within-trial contrast 
accounts more parsimoniously accounts for (or is at least partially involved in) cognitive 
dissonance — has construct validity beyond face validity. It may be too early to say, but the 
suggestion is interesting and worthy of further exploration. Along with Vonk (2017), I would like 
to suggest new research directions that could better support such a claim.  

First, any manipulation of a physiological mechanism that affects both within-trial contrast 
and cognitive dissonance would go far to demonstrate that the two are related. Activation of the 
dorsal anterior cingulate cortex, implicated in cognitive conflicts such as the Stroop task (Carter 
& van Veen, 2007), predicts the degree to which participants’ judgments of experiencing (an 
aversive) fMRI procedure were positive. (Degree of activation predicts the degree of participant 
“justification” for enduring the event.) This suggests that this brain region is implicated in 
cognitive dissonance (van Veen, Krug, Schooler, & Carter, 2009). Since the anterior cingulate 
cortex is prominently involved in cognitive dissonance and cognitive conflicts, it should also be 
involved in the within-trial contrast effects found in humans (Klein, Bhatt, & Zentall, 2005) if they 
are governed by the same process.  

Another way to determine whether cognitive dissonance and the within-trial contrast 
effect have the same underlying mechanism is to test whether humans who show more 
predisposition toward cognitive dissonance also tend to be sensitive to the within-trial effect. 
Zentall & Stagner’s (2011) example is the use of the risky choice paradigm in pigeons as a model 
of human gambling. Molet et al. (2012) demonstrated that human performance on a risky choice 
task that included conditioned reinforcers was predictive of gambling habits.  

Finally, the conditions that enhance or attenuate within-trial contrast should also affect 
cognitive dissonance. As noted by other commentators (E. Harmon-Jones, 2017; C. Harmon-Jones 
et al., 2017) and Zentall (2017) himself, there are already some limitations in equating cognitive 
dissonance with the contrast effect, such as the fact that humans fail to show cognitive dissonance 
(despite the presence of the contrast) when they are given instructions that dissociate the 
aversive event from the value accorded to an experience. Language capacities can change the 
environment for humans in ways that are not possible for pigeons; however, this does not 
preclude the possibility that a contrast effect still plays a role in some cognitive dissonance. There 
could still be nonlinguistic manipulations that reduce/increase the degree of cognitive dissonance 
in humans and also reduce/increase the degree of within-trial contrast in pigeons: If the degree 
of task aversiveness were increased parametrically, would the outcome valuation grow 
continuously, sigmoidally, bitonically (inverse-U shaped), or according to some other function? 
Would such a function be the same for cognitive dissonance and within-trial contrast? 
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Animal research has helped refine theories about the basic mechanisms of human 
decision-making from an evolutionary perspective (Kalenscher & van Wingerden, 2011). It is 
worth exploring the suggestion that the mechanism of cognitive dissonance is similar to the 
mechanism that affects within-trial contrast. However, the transition from face validity to 
construct validity will require future research to identify the degree to which the two phenomena 
correlate and share causal connections with a range of independent variables. 
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