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Reversal Learning in Chronic Cocaine Users 
 
Britt K. Ahlstrom1 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

    

Sheila Specker2 and Kelvin O. Lim3 
Department of Psychiatry, University of Minnesota, Minneapolis, Minnesota 

    

Angus W. MacDonald III4 
Department of Psychology and Department of Psychiatry, University of Minnesota, Minneapolis, Minnesota 
 
Chronic cocaine users often display difficulty inhibiting and appropriately changing their behavior, with a level of 
impulsivity and a resistance to change that seems more severe than with other types of addiction, yet the reasons 
for this are still unclear. Reversal learning tasks have been helpful for measuring impulsivity when tested on both 
cocaine-injected animals and human drug users in general. Yet very rarely have these tasks been tested on human 
cocaine users in particular. The aim of this experiment was to analyze the ability of cocaine users and controls to 
adapt behavior to changing reward contingencies using a reversal learning task. All controls were cocaine-free 
participants. The primary dependent variables were average trials to first, second, and third reversal and the 
secondary variable was consecutive perseverative errors. The cocaine users had higher means on average trials to 
first reversal, average trials to second reversal, and average trials to third reversal. These results suggest that 
cocaine users are significantly impaired in their ability to inhibit and adjust their behavior to changing reward 
contingencies. No statistically significant results have been found on consecutive perseverative errors. 
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Drug addicts have difficulty inhibiting their behavior 
and changing their responses, as shown by their repeated drug 
use despite negative consequences. Brain scans, cognitive tests, 
and personality measures have shown that addiction and 
impulsivity are inextricably linked (Belin, Mar, Dalley, 
Robbins, & Everitt, 2008; Moeller, 2001; Patton, Stanford, & 
Barrat, 1995; Wang, Volkow, Thanos, & Fowler, 2004). If we 
hope to develop effective treatments for drug-addicted 
individuals, we must first understand how drug addicts are 
different  in their  levels  of  impulsivity  (Sng  &  MacDonald,  
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2008). Recent studies have brought cocaine to the attention of 
researchers, due to the strong addictive nature of the drug and 
the cognitive deficits that have been reported in cocaine users 
(Ersche, Roiser, Robbins, & Sahakian, 2008). Several studies 
have found evidence suggesting that high impulsivity may lead 
to cocaine addiction. Belin et al. (2008) found that high 
impulsive rats were more likely to develop the addiction-like 
behavior of compulsive self-administered cocaine use. Dalley et 
al. (2007) also found trait impulsivity to predict compulsive 
cocaine use in rats.   

One way that impulsivity can be measured is through 
reversal learning tasks. Reversal learning is the ability to adapt 
behavior to shifting reward contingencies. In a reversal 
learning task, two visually different stimuli are presented. In a 
study with human subjects, the stimuli may be patterns 
presented on either side of a computer screen. One pattern is 
designated as “correct” while the other pattern is “incorrect”. 
Subjects are asked to choose which pattern is correct and are 
given feedback on their response. At some point in the study, a 
reversal occurs, and the pattern that was previously “correct” 
becomes “incorrect,” and vice versa. Subjects are asked to 
adapt their responses to this change in reward contingencies. 
When a subject continues to say that a past “correct” pattern is 
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the correct answer, even after the reversal has occurred and 
that is no longer the case, a perseverative error has occurred. 
Subjects are informed that they will occasionally be given false 
feedback (i.e., an intentionally misleading response) in which 
the computer says they made an incorrect choice when, in fact, 
a correct choice had been made. Subjects are also told that they 
should not assume that this “incorrect” response means a 
reversal has occurred, and they should not immediately adapt 
their choices accordingly because it may be false feedback 
(National Institutes of Health Clinical Center, 2008). The 
subject should only change strategies if the subject is confident 
that it is not false feedback (e.g., the “incorrect” feedback was 
given when the previously correct choice was selected 
numerous times). In some studies, a subject may need to obtain 
a certain amount of consecutive correct responses during the 
pre-reversal stage in order to activate the reversal. The number 
of tries (i.e., “trials”) that it takes for a subject to achieve the 
necessary consecutive correct responses is the trials to reversal. 
Impulsive subjects may have difficulty ignoring irrelevant 
information, and are more likely to change their responses 
when given false feedback (Jentsch, Olausson, De La Garza, & 
Taylor, 2002). This makes it more difficult for the subject to 
acquire the necessary consecutive correct responses, and 
therefore increases the subject’s trials to reversal value. 
Impulsive subjects may also have difficulty inhibiting their 
previous responses, resulting in more perseverative responding 
(Jentsch et al., 2002).  
 Reversal learning and perseverative responding are of 
interest to us for several reasons. Impairments on these tasks 
have been shown in cocaine-using subjects, even after drug use 
has ceased. Jentsch et al. (2002) found reversal learning to be 
impaired in monkeys who received cocaine on a non-
contingent, experimenter-administered basis, even after 30 days 
of being drug-free. Severe reversal learning deficits were also 
found in rats that had self-administered cocaine, even after 
three months drug-free (Calu et al., 2007). Cocaine-treated 
monkeys that had been drug-free for 30 days also showed 
continued impaired reversal learning and increased 
perseverative errors (Jentsch et al., 2002). Researchers have 
found human cocaine users to have deficits in these areas as 
well. Ersche et al. (2008) found chronic cocaine users to have 
impairments in reversal learning and significantly more 
perseverative responding while other chronic drug users 
(amphetamine users and opiate users) did not. Fillmore and 
Rush (2006) also found polydrug (alcohol and cocaine) user’s  
reversal learning ability to be severely impaired. It appears that 
cocaine may affect the brain in a way that causes greater 
cognitive deficits in individuals who abuse this particular drug 
versus other psychoactive drugs. 

Several studies have attempted to link this cognitive 
and behavioral data to physiological differences between 
cocaine users and non-cocaine users. Clarke, Robbins, and 
Roberts (2008) found medial striatal- and orbitofrontal cortex-
lesioned monkeys to have increased perseverative responding 
on a reversal learning task. Cocaine-induced damage in the 

orbitofrontal cortex has also been shown to affect impulsivity 
and increase perseverative responding (Fuchs, Evans, Parker, 
& See, 2004; Jentsch & Taylor, 1999). In addition, the ventral 
striatum has been a focus of researchers in drug addiction for 
decades (Jentsch & Taylor, 1999), and the ventral prefrontal 
cortex and ventral striatum were more recently found to be 
involved in reversal learning through an fMRI study by Cools, 
Clark, Owen, and Robbins (2002). Neurotransmitters may also 
play an important role. Ersche et al. (2008) hypothesizes that 
serotonin (5-HT) may contribute to cocaine users’ deficiencies 
in reversal learning and increased perseverative responding.  

Previous studies have been done on the relationship 
between reversal learning and perseverative responding in 
drug-using animals; however, few have been done with drug-
using human participants. We wish to expand upon previous 
research by using a larger sample size than some previous 
studies and narrowing the focus to chronic cocaine use in 
humans. The aim of this study is to analyze cocaine users’ 
ability to inhibit behavior and adapt to changing reward 
contingencies with a reversal learning task. Due to previous 
studies finding cocaine use in both animals and humans to 
impair reversal learning and increase perseverative responses, 
we hypothesize that chronic cocaine users will have greater 
average trials to reversal and increased perseverative errors in 
comparison with cocaine-free controls.  
 

METHOD 
 
Participants 

A total of 37 cocaine users and 31 controls completed 
the study. Participants were between the ages of 18 and 46 and 
were recruited via flyers and advertisements in a free local 
newspaper. Both groups included males and females of various 
ages, but sex and age were not considered in this present 
analysis. Individuals with neurological or medical conditions 
known to affect the brain were excluded, as well as those with 
a history of Bipolar Disorder or a recent (within the last month) 
episode of Major Depression. Alcoholism was controlled for 
through excluding individuals currently consuming 14 or more 
drinks per week for men and 10 or more drinks per week for 
women. Cocaine using participants were required to be using 
cocaine weekly and have met the criteria for cocaine 
dependence for at least one year. Cocaine users were also 
excluded if currently dependent upon a psychoactive substance 
other than cocaine, caffeine, or nicotine. Additionally, all 
controls were cocaine-free and were excluded for a history of 
substance abuse or substance dependence (with the exception of 
nicotine and caffeine) within the past year.  See the Appendix 
for more detailed exclusion criteria.  
 
Materials and Procedure 

Participants performed a reversal learning task that 
consisted of three blocks. Each block lasted up to five minutes 
with a maximum of 150 trials each. There were three possible 
reversals per block  (a total  of nine  reversals  per participant).  
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FIGURE 1.  Two visually dissimilar gray patterned blocks that were 
presented side by side on the computer screen during the reversal 
learning task. 

 
During the task, two visually dissimilar gray patterns (Fig. 1) 
were simultaneously presented for 6 sec, one on each side of a 
computer screen. The patterns were presented in random order 
across participants. Between each block, instructions appeared 
informing the participant that the next block was about to begin 
(Sng & MacDonald, 2008). The entire task was performed on a  
Windows desktop computer and used a left/right E-prime 
Cedrus Button Box for responding.  

When the task began, instructions on the computer 
screen informed the participants that they would see two 
patterns side by side on the screen. The instructions explained 
that one of the patterns would be considered “correct” while 
the other was “incorrect”. However, at some points during the 
task the correct pattern would reverse (i.e., the correct pattern 
became incorrect). Participants were asked to choose which 
pattern was “correct” by pressing a button on the button box 
which corresponded to either the left or the right pattern, and 
were given immediate feedback on their choice. Feedback was 
given on the computer screen by a “Correct!” message in blue 
or an “Incorrect” message in red. If no choice was made within 
a set amount of time, participants were given a “no response” 
message. Participants were also informed through instructions 
on the screen at the initiation of the task that they would also 
occasionally receive false feedback (i.e., participants would 
receive “incorrect” feedback after choosing the correct 
pattern). Participants were told to avoid immediately changing 
responses after receiving an “incorrect” message (because it 
may be false feedback) and to wait to change responses until 
they thought a reversal had truly occurred. False feedback was 
given 20% of the time (as consistent with previous studies, see 
Ersche et al., 2008), but participants were not informed about 
how often this false feedback would occur.  

When any block started, a participant would be in the 
pre-reversal stage. No reversal occurred until the participant 
had achieved 10 consecutive correct responses (similar to 
previous studies, see Ersche et al., 2008). If participants had 
not achieved 10 consecutive correct responses before they had 
gone through the first 50 trials, the block ended and 
participants moved on to the next block. If participants did 
achieve 10 consecutive correct responses before 50 trials were 
reached, a reversal occurred. The number of trials it took for a 
participant to achieve 10 consecutive correct responses was 

called trials to first reversal. If participants never initiated a 
reversal, their trials to first reversal would be 50.  

If participants initiated a reversal, they moved on to 
the second part of the block and were allowed another 50 trials 
to achieve 10 consecutive correct responses. The number of 
trials it took for them to achieve this is called trials to second 
reversal. If participants did not achieve the 10 consecutive 
correct responses before 50 trials were reached, the block 
ended, and they were automatically advanced to the next block. 
If they did achieve the necessary consecutive correct responses, 
a reversal occurred, and they advanced to the third and last part 
of the block. If participants got to this third part of the block, 
they were allowed another 50 trials to achieve 10 consecutive 
correct responses. For consistency, the number of trials it took 
for them to achieve 10 consecutive correct responses is referred 
to as trials to third reversal, although the block simply ended 
and they were moved to the next block when they achieved this 
(or when they reached 50 trials). 

In our study, average trials to first, second, and third 
reversal are the primary dependent variables. Average trials to 
first reversal were calculated for each participant by averaging 
the scores the participant obtained on all three pre-reversals 
(trials it took for the participant to initiate the first reversal, or 
the limit of 50 trials). Average trials to second reversal were 
calculated for each participant by averaging the number of 
trials it took for the participant to initiate the second reversal 
(or the limit of 50 trials) over all three blocks. Average trials to 
third reversal were also calculated for each participant by 
averaging the number of trials it took for the participant to end 
the block over all three blocks. Immediately after the reversal, 
it often takes a few trials for the participant to acclimate to the 
change. This was measured as consecutive perseverative errors, 
and was the secondary variable in our study.  
 

RESULTS 
 

E-Prime experiment generation software was used to 
run the task. Statistical Package for Social Sciences (SPSS) was 
used to analyze the data. Post-hoc comparisons were 
considered to be significant at the .05 level of significance. 
Independent samples t-tests were run on the dependent 
variables of average trials to first reversal, average trials to 
second reversal, average trials to third reversal, and 
consecutive perseverative errors. Cohen’s d also was calculated 
for all results.  

Figure 2 plots both groups’ average trials to reversal 
for each block. An independent samples t-test showed cocaine 
users to have higher means than controls for average trials to 
first reversal [cocaine N = 37, M = 23.56, SD = 12.55, 
control N = 31, M = 17.85, SD = 9.04, t(64.65) = 2.18, p 
= .03, d = 0.54], which was statistically significant. Both 
groups had an increase in average trials to second reversal, 
with cocaine users showing significantly higher means than 
controls [cocaine N = 36, M = 31.94, SD = 13.25, control N 
= 31, M = 23.19, SD = 9.25, t(62.49) = 3.19,  p = .002,  d  
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FIGURE 2.  Cocaine users’ and controls’ means for average trials to 

reversal. Cocaine users showed significantly higher means than 
controls on all three average trials to reversal at the p < .05 level. 

 
= 0.81]. As shown in Figure 2, cocaine users had significantly 
higher means on average trials to third reversal as well [cocaine 
N = 27, M = 28.61, SD = 12.27, control N = 31, M = 20, 
SD = 8.41, t(45.08) = 3.07, p = .004, d = 0.92]. Cocaine 
users and controls performed similarly on consecutive 
perseverative errors [not shown, cocaine N = 31, M = 5.02, 
SD = 3.81, control N = 30, M = 4.75, SD = 3.40, t(59) = 
0.29, p = .77, d = 0.08]. 
 

DISCUSSION 
 

This study analyzed the ability of chronic cocaine 
users to adjust behavior due to changing reward contingencies 
in a reversal learning task (Ersche et al., 2008; MacDonald & 
Patzelt, 2009). We hypothesized that cocaine users would make 
more impulsive and perseverative responses, showing greater 
average trials to reversal and increased perseverative errors. 
Our results showed cocaine users to have significantly higher 
means than controls on all three average trials to reversal. This 
means that on average, throughout the entire study, it took the 
cocaine users more trials than the controls to achieve 10 
consecutive correct responses, leading to more trials to the 
first, second, and third reversal. It should be noted that while 
no controls were lost during average trials to first, second, and 
third reversal, one cocaine user was unable to initiate the first 
reversal, leading to 36 of the 37 cocaine users being included in 
the average trials to second reversal result. Nine more cocaine 
users were unable to achieve the necessary correct consecutive 
responses to initiate the second reversal, leading to 27 of the 37 
cocaine users being included in the average trials to third 
reversal result. This is a similar drop, although less extreme, to 
that seen in the study by Ersche et al. (2008).  

Although cocaine users were found to have 
significantly higher means than controls on average trials to 
first reversal, only one cocaine user was unable to achieve the 
necessary consecutive correct responses. This shows that the 
significant difference between cocaine users and controls was 
not likely due to cocaine users having difficulty understanding 

the task. Our significant pre-reversal finding is different than 
from what Ersche et al. (2008) and Fillmore and Rush (2006) 
found in previous studies. In both of these studies, no 
significant differences in means between drug users and 
controls were found until after the reward contingencies had 
changed.  

However, our result that cocaine users had 
significantly higher means on average trials to second and third 
reversal are parallel with previous results by Ersche et al. 
(2008) and Fillmore and Rush (2006) that found cocaine and 
polydrug users make significantly more errors after reward 
contingencies had changed. Nine cocaine users did so poorly 
after the first reversal that they were unable to achieve 10 
consecutive correct responses during any of the three blocks. 
However, despite the drop in number of cocaine users, and 
therefore a loss in power, there is still a significant difference 
in means between the two groups. This suggests that even the 
cocaine users that were able to grasp the basics of reversal 
learning were impaired in comparison to controls.   

Our results indicate that cocaine users are impaired in 
their reversal learning ability. This may be reflective of 
cognitive deficits associated with chronic cocaine use. Cocaine 
user’s impaired learning may also be representative of higher 
levels of impulsivity. We believe this is so because all 
participants were aware they would be given false feedback, 
but an impulsive participant would be more likely to change 
their response when given false feedback, and hence have more 
trials to reversal. No differences were found between groups in 
perseverative responding. This is interesting, considering 
previous studies have found cocaine users to have severe 
deficits in perseverative responding (Ersche et al., 2008), and 
should be looked into further. 
 There were several limitations to this study. New 
instructions were begun on 11/05/08, giving participants more 
instruction on how to respond to false feedback to improve task 
performance. During the fall of 2009, the visual stimulus 
patterns were also slightly modified to be more dissimilar, to 
prevent confusion between the two stimuli. We do not believe 
these changes affected the results of our study because the 
changes were minimal. Also, while the significant difference in 
average trials to third reversal despite the drop in number of 
cocaine users underscores the cocaine users’ impairment, the 
10-subject drop could also raise questions of reliability. 
 Previous research has shown cocaine users to be 
highly impulsive and to have severe deficits in ability to adapt 
to changes in reward contingencies (Ersche et al., 2008). Our 
results have furthered those claims. However, we are far from 
knowing the cause of cocaine users’ cognitive deficits. Future 
research may want to look to the brain for answers, in order to 
link the cognitive and behavioral differences that we saw to 
physiological differences between cocaine users and non-users. 
It is possible that these differences may involve the ventral 
prefrontal cortex or the ventral striatum, as these regions are 
involved in reversal learning tasks (Cools et al., 2002). It is 
also possible that these deficits are caused by differences in the 
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orbitofrontal cortex as suggested by Fuchs et al. (2004) and 
Jentsch and Taylor (1999). However, Ersche et al. (2008) has 
more recently offered serotonin (5-HT) as a possible 
explanation that should be looked into. The relationship 
between cocaine use and impulsivity is strong, but the 
neurobiological reasons behind it are also complex. If the 
connection between impulsivity and cocaine addiction can be 
more fully understood, a foundation for creating effective 
treatment tools and prevention measures may be built. 
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APPENDIX 
 
Cocaine Inclusion Criteria: 
 
• Ability to provide written informed consent and to comply with all study 

procedures. 
• Healthy subjects 18 to 46 years of age. 
• For cocaine using subjects only: Meets DSM-IV diagnostic criteria for 

cocaine dependence within the last month. 
• Drug use: Cocaine users will meet the following criteria: 
 

a) Minimum weekly use of cocaine in the month prior to enrollment. (6 
times/month) 

b) Meet criteria for cocaine dependence for at least one year. 
 
Cocaine Exclusion Criteria: 
 
• A serious neurological or endocrine disorder, or any medical condition or 

treatment known to affect the brain. 
• HIV seropositivity. 
• Evidence of stroke or space occupying lesions observed on conventional, 

clinical MR images. 
• Any contraindications to MRI scanning (i.e., metal implants, pacemakers, 

claustrophobia, BMI>40, etc.) 
• Documented loss of consciousness (LOC) for longer than 30 minutes or 

LOC with any neurological sequelae. 
• DSM-IV criteria for Mental Retardation. 
• Recent Major Depressive episode (within the last month). 
• Currently consuming ten or more drinks per week for women and 

fourteen or more drinks per week for men 
• Taking medications known to alter gamma-aminobutyric acid brain levels 

(e.g. topiramate, baclofen, etc.) 

 

• Must not report a current or past history of eating disorders or binge 
eating episodes (ingesting large amounts of food in a relatively short 
period of time while having a sense that they cannot control what or how 
much they are eating). Individuals with subthreshold Binge Eating 
Disorder will be excluded from this study in order to maximize the 
potential differences between the two groups. 

• History of Bipolar Disorder or Psychotic disorders: 
 

o For healthy control subjects only:  
a) Psychiatric disorders in the past 3 months  
b) History of substance dependence except for nicotine and 

caffeine 
c) Substance abuse within the past year except for nicotine 

and caffeine 
 

o For cocaine using subjects only:  
a) Current dependence on any psychoactive substance other 

than cocaine, caffeine or nicotine 
 
Subjects were removed due to being:  
 
a) Lost 
b) Ineligible 
c) Having bad neurocognitive data on reversal learning 
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Choice of Major and Political Attitudes: A Study of 
University of Minnesota Students 
 
Rachel Gage1, Jennifer Zick2, Kaylie Tully3, and Elaina Simon 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota 
 
The purpose of this study is to examine the relationship between university students’ chosen area of study (major 
choice) and the students’ self-evaluation of their political stance on both social and economic issues. The students’ 
political stance was evaluated in terms of liberal and conservative in the present study. Major choice was chosen 
to be a variable because it relates to self-selection and socialization. Students tend to choose areas of study that 
represent their personal values. Therefore, categorizing participants by major choice is an effective way to ensure 
that individual values are consistent within sample groups. In the study, data on students’ major, college, and self-
evaluation of political stance were obtained, and students were assigned to a coding group that related to their area 
of study. The findings suggest that there is no significant relationship between students’ choice of major and their 
self-evaluation of political stance on social issues. However, the relationship between major choice and self-
evaluation of political stance on economic issues is significant. 
 

Pages: 7-11 
 
 
 

A frequent subject of past research has been the study 
of individual attitudes and perceptions in order to investigate 
whether these personal attitudes represent the individual’s true 
feelings, or whether they could be attributed to the influence of 
an external factor, such as an epistemic authority. Epistemic 
authority is defined by Guimond and Palmer (1996) as a source 
of knowledge on which an individual relies for a particular 
domain, such as a peer, professor, text book and so on. The 
use of university students as a population is a common theme 
amongst these studies because their environment is surrounded 
by possible external factors that could influence their 
perceptions, such as campus groups. The significance of these 
studies has been the research of how personal characteristics 
affect self-evaluation, particularly political affiliation, and 
whether this self-evaluation is consistent amongst populations 
in similar social groups.  

 
 
1 Rachel Gage (gagex037@umn.edu) is a senior in The College of Liberal 
Arts. In May 2011, she will receive a BA in Economics and a BIS 
concentrating in Psychology, Marketing and Spanish.  
 
2 Jennifer Zick received her BS in neuroscience with a minor in psychology in 
December 2009.  She is currently working full time at the Stem Cell Institute 
and will be pursuing an MD/PhD program in Neuroscience in the Fall of 2011. 
 
3 Kaylie Tully is a senior in the College of Liberal Arts. She will be receiving 
her BA in Psychology in May 2010, with a minor in Family Social Science. 
She is hoping to pursue a Masters degree in Social Work in the future. 
 

Previous research has suggested several factors 
explaining this occurrence: (1) self-selection, when people 
choose disciplines whose views most closely match their own, 
(2) socialization, when people’s belief systems change over 
time to match their disciplines (Hastie, 2007), and (3) Social 
Dominance Theory (SDT), the assumption that societies are 
hierarchical and therefore some groups within the society have 
more power than other groups. According to SDT, the groups 
with more power will want to maintain the hierarchy while the 
lower groups will promote equalization (Kemmelmeier, 
Danielson, & Basten, 2005). The current study will examine 
the relationship between chosen area of study (major choice) 
and political attitudes in University of Minnesota students. Its 
purpose is to investigate whether those involved in similar 
majors assert certain political viewpoints because of the nature 
of their area of study. 

Hastie (2007) investigated the effect of higher 
education on political transition to a more liberal stance. Hastie 
hypothesized that those who receive a higher level of education 
become more liberal because they obtain a larger span of 
knowledge than those with limited education. The findings of 
Hastie’s study did support the researcher’s hypothesis that those 
with a higher education become more liberal. However, unlike 
the present study, Hastie did not evaluate liberalness according 
to economic and social issues separately. Therefore, it is 
unclear whether participants became more socially or 
economically liberal within Hastie’s study because only 
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liberalness, in a general sense, was evaluated.  Hastie (2007) 
also noted that students who had chosen to study social sciences 
were found to be significantly more liberal than those studying 
business and engineering. Like Hastie (2007), we predict that 
those involved in social sciences and arts majors will evaluate 
themselves more liberally than those in business and 
engineering disciplines. However, unlike Hastie (2007), we 
will evaluate liberalness according to social and economic 
issues separately, in order to investigate whether the type of 
issue has an effect on political perception. 
 Kemmelmeier, Danielson, and Basten (2005) 
examined student scholastic achievement and sociopolitical 
beliefs. Students were recruited through classes categorized 
into one of two groups: (1) hierarchy attenuating (HA), or (2) 
hierarchy enhancing (HE). The grouping of each class 
depended on the concentration of the class and the believed 
sociopolitical stance associated with that concentration. The 
researchers defined HE beliefs as ideas and attitudes that 
provide an intellectual or moral justification for unequal 
relationships between groups. The HE group consisted of 
students in business classes. HA beliefs were defined by the 
researchers as attitudes that tend to be associated with the 
support of policies that reduce social inequality. The HA group 
consisted of students in social science classes. The researchers 
hypothesized that the students in HA classes would demonstrate 
more liberal viewpoints than those in HE classes. Results of the 
study supported the researchers’ hypothesis. The relevance of 
this study to the present study is that both evaluate the political 
attitudes of students in social science and business courses in 
order to determine if a significant relationship exists between 
students’ political attitudes and their chosen area of study.  
 Sidanius, van Laar, Levin, and Sinclair (2003) also 
categorized participants as either HA or HE, however, this was 
based on the participant’s major rather than the course the 
participant was currently enrolled in. First the researchers 
examined the association between the HE/HA distinction in 
college majors and sociopolitical attitudes. The researchers then 
evaluated whether their findings could be attributed to certain 
processes, such as self-selection. Their findings suggested that 
students whose sociopolitical attitudes favored hierarchical 
enhancement were significantly more likely to self-select an HE 
major. The relevance of this study to the present study is that it 
demonstrated that participant major was a more significant 
variable than current participant class. This is because being 
enrolled in an HE or HA type class does not guarantee that the 
student’s major falls into the category associated with that 
class. 
 Hodgkinson and Innes (2001) investigated the 
environmental attitudes of college students with respect to their 
chosen major. The researchers gathered data from students 
belonging to a variety of concentrations: computer, commerce, 
law, veterinary, psychology, humanities, sociology, biology 
and environment. They hypothesized that commerce and 
economics students would hold less positive beliefs about the 
environment than students who studied the social and 
environmental sciences. The results of this study supported the 

hypothesis proposed by Hodgkinson and Innes, whereby 
students in commerce, law and computer studies demonstrated 
lower pro-environmental attitudes than those involved in 
sociology, psychology, biology and environmental sciences. 
Also, an interesting finding of this study was that all 
participants gave responses that were less pro-environment 
when the condition involved an economic/environmental trade-
off. The work of Hodgkinson and Innes encouraged us to 
examine more than simply commerce and social sciences 
students. Their study also demonstrated that other issues could 
be addressed, rather than simply political attitudes. 
 Guimond and Palmer (1996) investigated socialization 
and self-selection among commerce and social sciences 
students. Similar to the research described above, commerce 
students were shown to attribute the blame of social issues such 
as poverty and unemployment to internal dispositions 
significantly more than social sciences students. The social 
sciences students were shown to attribute the blame of these 
issues to external dispositions. In other words, this study found 
that commerce students tended to blame the individual while 
the social science students tended to blame the government. 
The relevance of this study in relation to the current one is that 
the researchers explored specific social issues in order to 
evaluate the participants’ attitudes towards them. This resulted 
in more in-depth results compared to other studies, in which 
the data gathered was more general and did not pertain to a 
specific aspect of liberalness.  

The common theme between the previously discussed 
studies and the current study is that each has investigated the 
perceptions of students, often according to a reference group 
such as area of study or campus group. Our study is intended to 
build upon previous research by examining a student population 
to a more specific degree; we will investigate multiple 
categories of majors, rather than only those known to be 
hierarchy enhancing or hierarchy attenuating. Unlike 
Hodgkinson and Innes (2001), the current study will group 
certain concentrations of study according to the subject matter 
in order to simplify the data analysis. The current study will 
also differ from the previous studies by asking for a self-
evaluation of each participant’s political stance on economic 
and social issues, rather than evaluating their political stance 
overall or only with respect to social issues.  

The study will be conducted through the 
administration of surveys to current University of Minnesota 
students.  These surveys will be comprised of questions asking 
for a self-evaluation of each participant’s political stance on 
both social and economic issues, chosen major, college, such as 
the College of Liberal Arts (CLA), College of Biological 
Sciences (CBS), Carlson School of Management (CSOM), etc, 
GPA and age.  The present researchers hypothesize that 
students whose major choice is related to the arts, social, 
biological or environmental sciences will demonstrate a 
significantly more liberal political stance with respect to both 
social and economic issues than those students in fields related 
to  business,  technological  sciences,  physics and 
mathematics.  
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METHOD 
 
Participants 

The participants in this study were students currently 
attending the University of Minnesota (N=96). The researchers 
recruited participants using three methods of convenience 
sampling. In one method, a researcher went to Coffman 
Memorial Union, a popular student center. A researcher asked 
students entering and exiting the building if they would consent 
to participate in the study by filling out a survey. Students were 
also recruited from two “Introduction to Research Methods” 
psychology class labs at the University of Minnesota. The third 
sampling method involved the online distribution of surveys to 
students. A copy of the survey was posted online by the 
researchers through the use of Survey Monkey, a survey and 
data collection website.  Researchers then sent emails about the 
online survey to friends and acquaintances. All participants 
were made aware that their participation in this study was 
voluntary and that they would be awarded no compensation for 
their participation. 

 
Materials 
 The survey was created by the researchers and 
consisted of seven questions. These questions asked students 
for their age, year in school, major, college (e.g. CLA, 
CSOM, CBS…) and self-evaluation of their political attitudes 
on both social and economic issues. The complete survey and 
consent procedure are shown in Appendix. 
 
Procedure  
 Each participant was given our consent procedure 
before participating. Those participants who consented were 
asked to complete the survey and return it upon completion. 
The debriefing procedure consisted of the researcher offering 
an explanation of the study to the participant as well as the 
opportunity to ask any questions about the study.  
 

RESULTS 
 

After examining the data and discovering the diverse 
range of study concentrations between and within colleges at 
the University of Minnesota, the researchers chose to narrow 
their investigation to major choice and political attitudes on 
social and economic issues. Both a correlation and an ANOVA 
were conducted to find if there was a significant relationship 
between students’ political attitudes and their choice of major.
 Before conducting the data analysis, researchers 
categorized participants according to the area of study their 
major closely resembled, forming five coding groups. The five 
coding groups were: Group 1, biological, and related 
laboratory sciences (e.g. biology, ecology, environmental 
science, etc.), Group 2, social sciences (e.g. psychology, 
sociology, history, language studies, cultural studies, etc.), 
Group 3, the fine arts (e.g. education, art studies, media and 
film studies, etc.), Group 4, business related studies (e.g. 
finance,  accounting,  marketing,  economics,  public relations,  
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FIGURE 1.  Scatter plot showing the positive correlation between 

participant ratings of their political stance on social issues and their 
ratings of their political stance on economic issues. 

 
etc.) and Group 5, engineering and computer sciences 
(architectural design, biomedical and civil engineering, 
computer science, etc.). Out of the 96 participants in the study, 
three survey responses were discarded because the participants 
were listed as graduate students and a specification of the study 
was to evaluate only undergraduate students. Three more were 
discarded because the participants had not yet chosen a major. 
One was discarded due to missing data and another was 
discarded because the participant had declared two majors that 
were clearly unrelated.  
 Participants reported their political stance on social 
and economic issues using a rating scale adapted from 
Kemmelmeier et al. (2005). While the rating scale from the 
study of Kemmelmeier et al. consisted of values from 1-5, the 
rating scale of the current study ranged from 1 to 7, with “1” 
representing a liberal stance, “4” representing a moderate 
stance, and “7” representing a conservative stance.  
 Results from the data analysis indicated that the 
participant rating of personal political attitude on social issues 
significantly correlated with rating of political stance on 
economic issues [r(87)=0.726, p<.001]. Figure 1 illustrates 
the strong and positive correlation between the two variables. 
The data shows that there was little variation between 
participants’ political stance rating for each type of issue, 
indicating the consistency of students’ personal viewpoints.  

We conducted two ANOVAs in order to determine if 
the mean ratings were equal across groups with respect to both 
social and economic issues. The ANOVA conducted to 
examine the relationship between participant rating of political 
stance on social issues with respect to participant code group 
did not suggest a significant relationship, F(4,83)=1.407, 
p=0.239. Thus, the biological/environmental sciences group 
(M=2.0769, SD=1.037, N=13), the social sciences group 
(M=2.548, SD=1.524, N=31), the arts group (M=2.429, 
SD=0.976, N=7), the business-related studies group 
(M=3.037, SD=2.009, N=27) and IT/engineering group 
(M=3.400, SD=1.350, N=10) did not differ significantly on 
their ratings of their political attitudes on social issues. This 
lack of differentiation between groups is illustrated in Figure 2. 



 
 

MAJOR CHOICE AND POLITICAL ATTITUDES                                                                                                             Gage, Zick, Tully, and Simon                
 
 

 
 
VOLUME 3 – SPRING 2010 - www.psych.umn.edu/sentience 
© 2010 Regents of the University of Minnesota                                                                                                                                                             10 

0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00

Bio/Lab 
Sciences 

Social Sciences Fine Arts Bus/Econ Engineering/ 
Comp. Science 

Group

Me
an

 R
at

in
g 

Soc Mean
Econ Mean

 
 

FIGURE 2.  Bar chart displaying the group mean ratings for political 
stance on economic issues and on social issues. 

 
The ANOVA conducted to examine the relationship 

between participant rating of political stance on economic 
issues with respect to participant code group did suggest a 
significant relationship existed between the two variables, 
F(4,83)=4.993, p=.001. In order to further investigate this 
finding, the researchers conducted a Tukey HSD post-hoc 
comparison to determine where the significant relationship 
occurred. This comparison indicated that the business related 
studies group (M=4.4074, SD=1.759, N=27) was 
significantly less liberal economically than the 
biological/environmental sciences group (M=2.769, 
SD=1.301, N=13), the social sciences group (M=3.161, 
SD=1.529, N=31), and the arts group (M=2.4286, 
SD=1.134, N=7). The business studies group was not 
significantly less economically liberal than the IT/engineering 
group (M=4.300, SD=1.337, N=10). The IT/engineering 
group had a mean rating similar to the business students, but 
not significantly different from the means of the other three 
groups. These results are illustrated in Figure 2.  
 

DISCUSSION 
 

The findings suggest that there is not a significant 
difference in participant rating of personal political stance on 
social issues between the five code groups. This implies that 
area of study does not have an effect on an individual’s 
perception of their social liberalness. These results are different 
from those found in Hastie (2007), who found that social 
sciences students were significantly more liberal than business 
students. However, it is hard to compare the results of the two 
studies because, unlike the present study, Hastie did not 
differentiate being economically liberal from being socially 
liberal. The results of the present study are also inconsistent 
with the findings of Guimond and Palmer (1996), who found 
that commerce students were significantly more conservative 
than social science students in their attitudes towards social 
issues such as poverty and unemployment. The reason for this 
is most likely that we did not address specific social issues as 
Guimond and Palmer did, and this affected our data because 
participants might have changed their opinion had they been 
presented with a specific situation. Future research should 

evaluate this result on a deeper level in order to find an 
explanation for the inconsistencies between the present and past 
research.  

One possible solution to this problem of 
inconsistencies between studies would be to conduct a meta-
analysis. This would allow the researchers to make a 
comparison of the data of past studies and the present study, 
because a meta-analysis has the ability to control for between-
study variations, as long as the research hypotheses of the 
separate studies are similar. This would enable researchers to 
determine effect sizes as well as discover if there are any 
moderator variables present that could affect the data and cause 
these inconsistencies. 
 Unlike the relationship between area of study and 
political stance with respect to social issues, a significant effect 
of area of study code group on self-rating of political stance 
regarding economic issues was found.  Based on the post-hoc 
comparison, business and economics students were found to be 
significantly less economically liberal than the students in the 
biological/related lab sciences, social sciences and fine arts 
students. A possible explanation for this could be that, because 
business students often encounter more economic problems in 
their curriculum than those studying other concentrations, their 
increased knowledge of the effects of economic issues could 
make them act more conservatively when considering these 
issues. Another explanation could be explained by the self-
selection theory; when students enter the university they have 
their political views and select their major by finding the one 
whose views most closely matches their own. 
 One interesting finding of this study was that, for each 
code group, the mean rating for political stance with respect to 
economic issues for each group was less liberal than their mean 
rating of political stance with respect to social issues, with the 
exception of the fine arts group, whose mean ratings did not 
differ. This means that, with the exception of the fine arts 
group, all code groups on average reported that they were less 
liberal economically than socially. This result is consistent with 
the findings of Hodgkinson and Innes (2001) in which all 
participants gave responses that were less pro-environmental 
when the condition involved an economic/environmental trade-
off. This implies that students in most areas of study become 
less liberal when an economic policy is in question. A possible 
explanation for this could be that people feel more directly 
affected by economic issues than they do by social issues, 
leading them to be more conservative in their perception 
because it is more likely to affect them. For example, having a 
neighbor who loses their job does not directly affect you, 
because your neighbor not having a job does not change your 
own circumstance. Yet, if a neighbor’s house is foreclosed on, 
this directly affects the person because it in turn decreases the 
value of their house and a person will more likely take greater 
caution in dealing with this issue than the previous one. 

A significant limitation to this study was that an 
operational definition of both economic and social issues was 
not provided to participants in the survey. This is a limitation 
because  the  interpretation  of  these   two  concepts  can  vary   
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FIGURE 3.  Pie chart depicting each code group’s size as a percentage of 

the total sample. 
 

greatly between participants, resulting in inaccurate data. The 
data will be more accurate if a concrete definition is provided 
because this will leave the term less open to interpretation. This 
could also explain why the results of the current study do not 
agree with the findings of Guimond and Palmer (1996).    Their 
study asked specific questions that related to social issues while 
the current study simply asked participants to give an 
evaluation of their position on social issues.  In future research, 
one way to increase the likelihood that participant interpretation 
of a concept is more consistent would be to provide the 
participant with a definition of the concept within the survey. 
This could lead to a greater chance that participants will rate 
themselves based on the same principles instead of their own 
personal interpretation, and allow for greater accuracy.  

A final recommendation relates to one of the 
significant shortcomings of this study. Within this study, the 
number of participants included in each coding group varied 
considerably. Some groups were well represented, such as the 
social sciences group, which made up 35% of our total sample, 
while other groups were much smaller and possibly 
underrepresented, such as the fine arts group, which made up 
only 8% of our total sample.  Group sizes as a percentage of 
the total sample are illustrated in Figure 3. To obtain more 
accurate results, future researchers should acquire either a 
larger sample size than that of this study, or they should utilize 
a sampling technique that will ensure that the numbers of each 
code group are relatively similar.  

Continued research on this topic is strongly advised by 
the present researchers. The importance of the present study 
and the other past studies is that the population examined 
represents the future workforce and national leaders. 
Researching this group and investigating their perceptions may 
give key insights into future policy and development trends. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

APPENDIX 
 

SURVEY: 
 

Age: __________ 
 

Year in school: __________ 
 

Major: __________ 
 

College: __________ 
 

GPA (approximate if not known): __________ 
 

How would you describe yourself politically? 
On social issues: 
    1           2           3           4           5           6           7 
Liberal               Conservative 
 

On economic issues: 
    1           2           3           4           5           6           7 
Liberal               Conservative 
 
CONSENT PROCEDURE: 
 

You are being asked to complete a questionnaire as a part of a class 
project in a research methods course in the Department of Psychology at the 
University of Minnesota. If you choose to participate, no identifying 
information will be gathered from you, so it will be impossible to associate you 
with your responses. If you choose to answer the questions, you may stop 
answering at any time. You may withdraw your responses at any time, 
including after you have completed the survey. You may ask me questions 
before or after you complete the questionnaire. I also can tell you how to 
contact the course instructor if you have questions for him. 
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A Lighter Wallet Due to Loyalty: The Influence of 
Brand Loyalty on the Amount a Consumer is Willing 
to Pay for Their Preferred Brand 
 
Rachael Jackson1 
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Past research has shown that brand loyalty has greater influence over a consumer when making a purchase 
decision compared to price sensitivity (how sensitive a person is to fluctuations in the pricing of a particular 
brand); brand loyalty reduces price sensitivity. Such research has established that brand-loyal consumers are 
willing to pay more for a brand to which they are loyal compared to non-loyal consumers. The purpose of the 
present study was to establish a maximum price threshold of how much more brand-loyal consumers are willing to 
pay for their preferred brand compared to non-loyal consumers of a particular product. I tested the hypothesis that 
brand-loyal consumers would be willing to pay significantly more for their preferred brands than non-loyal 
consumers. In response to a questionnaire, participants indicated their brand loyalty for a particular product and 
how much they were willing to pay for their preferred brand. The results revealed that brand-loyal participants 
were willing to pay 10.3% more on average than non-loyal participants. 
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Many people have certain brand preferences for 
products offered on the market, which is termed brand loyalty. 
Loyalty to a specific brand, developed from exposure to that 
brand, provides consumers with a peace of mind that that brand 
will fulfill their expectations (Kim, Morris, & Swait, 2008). 
The concept of brand loyalty is also important to marketers, 
who rely on it to reduce costs and increase profitability (Kim et 
al., 2008).  

The model of price sensitivity, which is understood as 
how sensitive a person is to fluctuations in the pricing of a 
particular brand, has a large influence on increasing 
profitability. More specifically, a consumer with high price 
sensitivity will be more reluctant to purchase a brand if the 
price has increased than a consumer with low price sensitivity. 
For this reason, companies seek to lower consumer price 
sensitivity in order to maximize revenue for their particular 
brands (Hsieh, & Chang, 2004). Therefore, research examining 
the  influences of  brand  loyalty  and  price  sensitivity  on  the  
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purchase decisions of consumers is essential to maximizing the 
success of marketing companies. Further research that deepens 
our understanding of the relationship between these two 
variables and their potential influence on consumers may lead 
to better methods of marketing. As a result, these new methods 
may then provide better satisfaction to both consumers and 
marketers alike.  
 The current literature suggests a link between the 
influences of brand loyalty and price sensitivity on consumer 
purchase decisions. Many studies in the literature similarly 
involve the use of scanner panel data. The scanner panel is 
used to collect data of purchase information from a population 
of households (the panel) chosen by a researcher. Each 
household is given a scanner used to scan and record all items 
that they purchase over a chosen period of time. The 
information collected with the scanners includes such things as 
brand choices compared to price fluctuations over a set period 
of time (Horsky, Misra & Nelson 2007). These populations are 
selected according to the specific needs of the researcher and 
provide a general insight into household preferences and 
represent a standard model of using scanner panel data.  

The general purchase information obtained from 
scanner panel data represents an average from households that 
often contain several individuals. Therefore, scanner panel data 
may not provide accurate representation of individual 
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preferences within such households. The lack of individual data 
may bias traditional parameter estimates regarding the influence 
of brand loyalty and price sensitivity on consumers, (Horsky et 
al., 2007). Horsky et al. (2007) addressed this potential 
problem by developing a model that combines scanner panel 
data with survey-based brand preferences from the same 
individuals. In this new model, Horsky et al. (2007) hoped to 
uncover the influences of brand loyalty and price sensitivity 
regarding what they termed “real” individual preferences, as 
opposed to the “average” individual preferences found in the 
standard model. The real preferences represented each 
individual within a household compared to simply taking an 
average of the entire household. Using this method, they found 
that price sensitivity was less influential on real individual 
brand preference than the standard model suggests. More 
importantly, the authors found that using this new model 
retained the influence of brand loyalty as an important factor in 
consumer purchase decisions.   
 Horsky et al. (2007) provides evidence that brand 
loyalty and price sensitivity are important influential factors to 
a consumer, with brand loyalty holding a greater influence than 
price sensitivity. These results were replicated by Cataluña, 
Garcia, and Phau (2006). Using the traditional scanner method, 
Cataluña et al. (2006) collected purchase data from more than 
6,000 households over a period of 80 weeks. Three frequently 
purchased products were selected along with several brands 
that held the largest market shares for those products. Cataluña 
et al. (2006) found that brand loyalty has the most influence on 
a consumer’s purchase decision, exerting a greater influence 
than price sensitivity.  
 Although brand loyalty appears to have a greater 
impact on purchasing decisions than price sensitivity, a major 
interest in marketing has been the study of brand loyalty and its 
affect on price sensitivity. Evidence has repeatedly shown that 
brand loyalty reduces price sensitivity and this repeated finding 
has become known as the loyalty-price sensitivity relationship 
(Krishnamurthi & Purushottam, 2003). Krishnamurthi and 
Purushottam (2003) examined this relationship further, 
specifically focusing on whether brand loyalty reduces 
consumer price sensitivity over time, which would make it 
difficult to infer any conclusions about the loyalty-price 
sensitivity relationship with certainty. Krishnamurthi and 
Purushottam (2003) collected information using household 
scanner data and a traditional brand-choice model to conclude 
that the loyalty-price sensitivity relationship is maintained over 
time.  
 Many studies that use the traditional scanner method 
similar to Cataluña et al. (2006) focus on households and 
homeowners to obtain their data, which may eliminate 
important marketing groups from the population. Kim et al. 
(2008) suggests that college students are one of the most 
important target groups for many product categories, so simply 
focusing on homeowners may exclude this large target group 
and bias the results.   
 The literature discussed above provides evidence that 
brand loyalty surpasses the influence of price sensitivity, 

resulting in the consumer paying more for a specific product. 
However, research has not examined how much more a 
consumer would be willing to pay for a product to which they 
are loyal. The goal in the present study was to examine this 
relationship with brand loyalty as the independent variable and 
the amount that consumers are willing to pay as the dependent 
variable. By use of a questionnaire, I examined how much 
more brand-loyal consumers will pay for their preferred brand 
when compared to an unfamiliar brand at a fixed price. Then, I 
assessed the price that non-brand loyal consumers are willing to 
pay for any particular brand. By comparing the data from each 
group, I established a maximum price that consumers will pay 
based upon loyalty to a particular brand. I limited the sampling 
to undergraduate college students in order to expand the 
research to this large target group. I hypothesized that the 
participants who are brand loyal will choose to pay 
significantly more for their preferred brands than for non-
preferred brands, while the participants who are not brand loyal 
will not pay significantly more for any particular brand.  
 

METHOD 
 
Participants 
 Participants were gathered through convenience 
sampling. The restrictions on selection were that all participants 
be currently enrolled in college and be 18 to 30 years of age. 
The initial sample consisted of 72 participants, all of whom 
were enrolled at the University of Minnesota, where the study 
was carried out. One participant failed to complete the 
questionnaire correctly and was removed from the study. The 
final sample consisted of the remaining 71 participants. 
Approximately 46% of the participants were male, while 53% 
were female. 1% of participants did not identify a gender. The 
racial make-up of the sample was 74% Caucasian, 8% Asian 
American, 5% African American, 2% Middle Eastern descent, 
and 4% “Other”. The average age of all participants was 
approximately 20 years. Participation in this study was 
voluntary and participants were not compensated in any way 
for their involvement in this study. 
 
Materials  
 A questionnaire was created by the author to assess 
participants’ brand loyalty to a specific brand of toothpaste and 
to ask questions regarding how much the participant would pay 
for the preferred brand (see the Appendix).  The questionnaire 
included logos of four popular toothpaste brands (Crest, Aim, 
Aquafresh, Colgate). These specific brands were chosen 
because they represent the largest market shares of their 
product category (Bell, Bonfrer, & Chintagunta, 2005).  

Questions 1-3 of the questionnaire were designed to 
establish how loyal the participant was to a certain brand. The 
option of responding “other” was made available to participants 
whose preferred brand was not listed.  Question 2 responses 
were coded into five of the following categories to assess the 
reason each participant was loyal to a certain brand: “Product 
Quality”, “Product Benefits”, “Familiarity”, “Doctor 
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Recommended”, and “Other”. “Product Quality” was 
determined if the participant described the taste, look, and 
overall performance of the brand. “Product Benefits” was 
established if certain characteristics like whitening effects and 
reduced sensitivity were described. “Familiarity” was recorded 
if participants described their parents having used the product 
or if they had used the product all their lives. If “Doctor 
Recommendation” was mentioned in the response, it was coded 
under that category. Finally, all responses that could not 
reasonably fit into the first four categories were recorded as 
“Other”. Question 3 was designed to analyze how loyal the 
participants were to their preferred brand by asking whether 
participants purchase their preferred brand over others “All the 
time”, “Most of the time”, or “Some of the time”.  

Participants then indicated how much price would 
affect their purchase of their preferred brand in item 4 on the 
questionnaire. Question 4 asked participants to determine how 
important price was to them when making a purchase decision 
using a rating scale from 1 to 7 with 1 being “Very Important”, 
4 “Somewhat Important”, and 7 “Not Very Important”.   
Question 5 determined the participants’ loyalty to their 
preferred brand, if any, by asking if they would switch to an 
unfamiliar brand at the same price. Question 6 asked the 
highest amount participants would be willing to pay to purchase 
their preferred brand before they switched to an unfamiliar 
brand at a lower, fixed price. Items 7-9 obtained the 
demographic information of gender, race, and age respectively. 
 
Procedure 
 The author gathered participants using convenience 
sampling on the campus of the University of Minnesota. Upon 
giving their consent to participate, participants were presented 
with the questionnaire and asked to respond to the items by 
writing directly on the questionnaire page. The author took the 
completed questionnaire and debriefed the participants by 
providing information regarding the purpose of the study, 
answering any questions posed by the participants to the best of 
the author’s knowledge. After all questions were answered, 
participants were thanked for their participation.  
 

RESULTS 
 

Participants who responded “All the time” to question 
3 were considered brand loyal, those who responded “Most of 
the time” were considered semi-brand loyal, while participants 
who responded “Some of the time” were considered to be non-
brand loyal. Fig. 1 shows the mean increase in price that the 
three groups were willing to pay above the fixed price of $3.99 
for an unknown alternative brand. A between-subjects ANOVA 
was conducted using data from question 3, representing the 
independent variable of brand loyalty, and data from question 
6, representing the dependent variable of amount consumers 
were willing to pay. A Tukey post-hoc test was used to follow 
up for the main effect in brand loyalty.   

The ANOVA indicated that there were significant 
differences  between  the amounts  that the three groups  would  

 

 

 
 
FIGURE 1.  The mean price differences of the amount that brand-loyal, 

semi-brand loyal, and non-brand-loyal participants were willing to pay 
for their preferred brand. Error bars represent the standard deviations 
in each group. 

 
pay for their preferred brand [F(2,68) = 3.270, p = .044]. 
Analyses showed that brand-loyal participants (M = .5625, 
SD=.4458) paid significantly higher amounts for their 
preferred brand than non-brand-loyal participants (M=.1550, 
SD=.4612). In the Tukey post-hoc analysis, a significant mean 
difference was found between the brand-loyal group 
(M=.5625, SD=.4458) and the non-brand- loyal group 
(M=.1550, SD=.4612) [t(2) = 2.92, p = .037]. No other 
significant differences were found between the groups. 

 
DISCUSSION 

 
The results showed that brand-loyal participants were 

willing to pay an average of 10.3% more than non-loyal 
participants, supporting the hypothesis of the present study. 
Results from Horsky et al. (2007) and Cataluña et al. (2006) 
also supported this conclusion, providing evidence that brand 
loyalty has an important influence on consumer behavior. The 
present study also supported the loyalty-price sensitivity 
relationship discussed by Krishnamurthi et al. (2003), and 
provided evidence that brand loyalty reduces the effects of 
price sensitivity in that. Consumers are willing to pay more for 
their preferred brand to which they are loyal. 
 These results may reflect consumers’ need to feel 
secure in the quality of the product being purchased. 
Approximately 50% of the sample respondents identified the 
main reason for purchasing their preferred product as 
“familiarity”. When consumers purchase a particular product 
brand, presumably they have expectations of the performance 
they will receive from that brand. With that expectation in 
mind, they may be reluctant to pay for a product whose quality 
and performance is unknown to them.  Brand-loyal consumers 
appear to be willing to pay more to retain the type of quality 
they are used to receiving in a specific brand of product.  

This study focused on college students. This large 
target group is often neglected in similar research studies that 
have focused on collecting samples from households consisting 
of various ages (Kim et al., 2008). This choice may limit the 
generalizability of my results to other populations. Therefore, 
future research should expand upon my topic and design similar 



 
 

BRAND LOYALTY AND AMOUNT CONSUMERS WILLING TO PAY                                                                                                             Jackson                
 
 

 
 
VOLUME 3 – SPRING 2010 - www.psych.umn.edu/sentience 
© 2010 Regents of the University of Minnesota                                                                                                                                                             15 

tests to see if these results can be replicated across different 
populations. The present study also consisted of mainly 
Caucasian participants, which may have biased the results. 
Therefore, a greater racial demographic should be explored as 
well. I chose toothpaste as my specific focus in this study. 
Further research on this topic should examine whether my 
results will be replicated when considering other product types.  

My study deviated from the use of scanner panel data 
to collect purchasing information. The traditional model of 
scanner panel data, used by Cataluña et al. (2006), collects 
actual purchasing information, averaged from individual 
households. Horsky et al. (2007) modified this model to 
address purchasing information from all individuals in a 
household, rather than the average value. Both studies gathered 
information on actual purchasing decisions. In contrast, I 
collected purchasing information based upon participant 
attitudes. There may be a discrepancy between what people say 
they will do and what actually occurs. To make my results 
more useful to marketing companies and further my research, a 
model must be developed to address actual purchasing 
information from non-household-owning participants.   

Past research has shown that a relationship between 
brand loyalty and price sensitivity exists and that both variables 
are influential to consumers when making purchase decisions. 
Further research has also shown that this relationship is 
sustained over time, strengthening the conclusion of the present 
study. I have provided evidence that brand loyalty increases the 
amount that a consumer is willing to pay for a product. A 
consumer with high loyalty to a brand will pay more for that 
brand and, in turn, be less sensitive to price increases of that 
brand. I have also established a tentative limit of how much 
more brand-loyal consumers are willing to pay than non-brand- 
loyal consumers. It was found that brand-loyal consumers are 
willing to pay an average of 10.3% more than consumers who 
were not brand loyal. This threshold of price sensitivity is 
important to marketing companies who seek to increase their 
profits and still maintain the loyalty of their customers. My 
research may help companies find a more profitable pricing 
standard for their products, so as to increase prices without 
endangering the loyalty of their customers. Such information 
may also promote more competition between companies and 
provide consumers with better quality products. 
 

APPENDIX 
 

 
 

1.) Do you have a particular preference for any of the brands shown above? 
Please check one brand in particular you frequently purchase. 
    

 Crest           Aim           Aquafresh           Colgate           Other 
 
 
 
 

2.) Please briefly explain in the space provided why you purchase this brand 
over others. 
 
3.) How often do you purchase your preferred brand over others? 
    

 All of the time      Most of the time       Some of the time 
 
4.) When purchasing a product, how important is price in making your 
decision? 
    
            Very                              Somewhat                            Not Very 
         Important                           Important                            Important 

   1            2            3            4            5            6            7 
 
5.) Keeping your preferred brand of toothpaste in mind, would you buy an 
unfamiliar brand of toothpaste if it was offered at the same price?       
    

Yes                                           No 
 
6.) Please check the highest amount you would be willing to pay for your 
preferred brand as it increases in price when compared to an unfamiliar generic 
brand at a set price. 
    
          Unfamiliar Brand:                    Your Preferred Brand:  
            Cost of  $3.99                                     Starting at $3.99  
                                                         $4.10        $4.75 
                                       $4.15        $5.99 
                                       $4.25        $6.10 
                                       $4.50        >$6.10 
 
7.) What is your gender (M/F)? 
 
8.) What is your race?     
    

 Caucasian     Hispanic     Middle Eastern     Asian 
 African American     Other ________ 

 
9.) What is your age? 
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The Link Between Sleep Quantity and Academic 
Performance for the College Student 
 
Megan Lowry1, Kayla Dean2, and Keith Manders 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota 
 
There have been many studies that link “unhealthy sleep habits” with decreased cognitive functioning.  The 
current study examined the relationship between grade-point average (GPA) and sleep, in terms of quality and 
quantity.  Surveys were administered to college students around the campus of the University of Minnesota in 
order to assess the levels of sleep deprivation and sleep quality of collegiate sleeping behaviors.  Six variables 
were analyzed from the participants' surveys: sleep quality as assessed by the Groninger Sleep Quality 
Questionnaire, academic success, and four different aspects of sleep quantity. These aspects included number of 
nights spent with less than five hours of sleep during the past week as well as during an average week, number of 
hours of sleep obtained in an average night, as well as the number of “all-nighter's” the students had pulled in the 
past year.   Results indicated a significant positive correlation between amount of sleep per night with GPA, and a 
significant negative correlation between average number of days per week that students obtained less than five 
hours of sleep and GPA. 
 

Pages: 16-19 
 
 
 

Healthy sleep habits can be defined in a number of 
ways.  For example, Peters, Joireman, and Ridgeway (2005) 
have described “sleep patterns” in terms of four different 
factors:  “self-rated satisfaction with sleep”, “sleeping during 
the day”, “difficulty sleeping at night”, and “oversleeping”.  
While people everywhere can struggle with sleep problems, 
poor sleep habits are clearly a problem on college campuses.  
Buboltz, Brown, and Soper (2001) reported that 15% of college 
students are unsatisfied with their quality of sleep.  Many 
factors may contribute to the disturbances of sleep habits in 
college students.  Late-night studying, all-nighters, parties, 
social obligations, work, and alcohol and/or drug abuse all 
likely play a role.   If we can find a relationship between 
healthy sleep habits and academic success, we may be able to 
encourage  college students to seek out healthier sleep habits by 
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using academic success as motivation. College students mindful 
of the importance of healthy sleep patterns may be able to 
improve their GPAs.  

Correlations between alcohol consumption, sleep 
patterns, and academic performance have been reported by 
Singleton and Wolfson (2009).  They distributed surveys at a 
liberal arts college with a random sample of students.  
Singleton and Wolfson (2009) found that alcohol consumption 
is a significant predictor for duration of sleep, the difference 
between weekday and weekend nighttime sleeping hours, 
timing of sleep, and the difference between weekday and 
weekend bedtimes.  Furthermore, they found these sleep 
patterns to be directly correlated with GPA. Thus, Singleton 
and Wolfson (2009) have shown that alcohol consumption 
indirectly compromises academic performance by means of 
unhealthy sleep patterns.  

Similarly, Peters et al. (2001) conducted a survey with 
a random sample of college students between the ages of 18 
and 41, asking questions about sleep patterns and future goals 
using the Consideration of Future Consequences scale (CFC).  
High scores on the CFC scale meant that the individual 
surveyed is very conscientious and makes smart decisions now 
in order to successfully obtain rewards later in life.  They 
found that higher scores on their CFC scale were associated 
with both more regular sleep schedules and higher grade point 
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averages. This showed that regular sleep schedules, thinking of 
future goals, and higher GPA are all related to each other. 

It is essential to include the topic of sleep deprivation 
when investigating sleep habits' effect on academic 
performance.  Sleep deprivation affects cognitive and motor 
processes as well as emotional stability (Pilcher & Huffcutt, 
1996).  Given that sleep affects cognitive functioning, sleep 
quantity should be a major concern for college students, for 
whom academic performance is a priority.  Pilcher and 
Huffcutt (1996) performed a meta-analysis on existing studies 
dealing with sleep deprivation and its effects upon various 
daytime functions.  They define partial sleep deprivation as 
getting less than 5 hours of sleep in a night, short-term total 
sleep deprivation as a period of no sleep lasting less than or 
equal to 45 hours, and long-term total sleep deprivation as a 
period of no sleep lasting longer than 45 hours. Partial sleep 
deprivation is linked with decreased cognitive functioning, 
while long-term sleep deprivation is associated with mood 
disorders (Pilcher & Huffcutt, 1996). 

There have been many studies that link “unhealthy 
sleep habits” with decreased cognitive functioning and 
academic performance.  Our study separated these “unhealthy 
sleep habits” into two categories: quality of sleep and quantity 
of sleep.  We administered surveys to college students on the 
campus of the University of Minnesota.  The surveys asked 
questions pertaining to their sleep habits in terms of quality and 
quantity.  These sections were separately assessed in order to 
break up the term of “unhealthy sleep habits” and to analyze 
this topic in a different way than past research.  We 
hypothesized that those students who rarely deprive themselves 
of sleep would have higher GPAs.  We also hypothesized that 
those students who received a more favorable score in the 
Groninger Sleep Quality Questionnaire would have higher 
GPAs.  
 

METHOD 
 
Participants 

We administered a convenience sample of 103 surveys 
to undergraduate classes on the campus of the University of 
Minnesota.  These classes included psychology, biology, and 
physiology classes.  The participants consisted of 50 males and 
53 females with ages ranging from 18 to 45 years old 
(M=21.8).  Our sample was made up of 80.6% Caucasians, 
11.7% Asians, 1.0% African Americans, 1.0% 
Hispanics/Latinos, and 5.8% other.  Our participants received 
no compensation for this study. 

 
Materials 

Our survey (see Appendix) contained 19 questions 
related to sleep quality and sleep deprivation.  The first 15 
questions were taken from the Groninger Sleep Quality 
Questionnaire (Leppamaki, Meesters, Haukka, Lonnqvist, & 
Partonen, 2003) with response choices of true or false, 
measuring the student’s sleep quality.  The Groninger Sleep 
Quality Questionnaire is primarily used to assess seasonal 

affective disorder, mood disorders, and sleep disorders.  This 
index had not previously been applied to the particular setting 
of our study.  An example question from the Groninger Sleep 
Quality Questionnaire is “I felt rested after waking up this 
morning.”, to which respondents respond by circling “TRUE” 
or “FALSE”.   

Questions 16-19 were created by the authors and 
assessed the student's level of partial sleep deprivation and 
quantity of sleep during the past week as well as in an average 
week.   A question was also included about how many all-
nighters the student had experienced in the past year.  The four 
questions were open-ended questions with the expectation of 
whole numerical values in order to measure the student’s sleep 
deprivation habits. 

The second page of the survey included a question that 
assessed academic success by inquiring about the student’s 
GPA.  Other demographic information was also gathered, 
including their major area of study.  Data were gathered 
anonymously. 

 
Procedure 
 We distributed the surveys in classrooms on the 
University of Minnesota campus.  An informed consent 
paragraph was attached to the distributed surveys (refer to 
Appendix).  Upon giving consent, participants completed the 
survey.  Surveys were then collected immediately upon 
completion, at which time the participants were debriefed and 
given the option of withdrawing their data. 
 

RESULTS 
 

Six variables were assessed from the participants' 
surveys: sleep quality, academic success, and four different 
aspects of sleep deprivation as assessed by our self-created 
questions.   The first 15 questions were scored according to the 
Groninger Sleep Quality Questionnaire (Leppamaki et al., 
2003) to obtain a sleep quality score.  The first question was 
not scored, according to the scoring procedures of the 
questionnaire (Leppamaki et al, 2003).  Students were given 
one point for every answer of “false” on questions 8, 10, and 
12 and one point for every answer of “true” on the remaining 
11 questions.  A score of 0 meant that the student had the best 
quality of sleep.  Questions 16-19, our self-created questions, 
measured the student's sleep deprivation with open-ended 
numerical responses.  The students' GPAs were also measured 
with open-ended numerical responses.  Correlations were 
calculated between GPA and the other five variables in our 
study. 

Average amount of sleep per night was found to be 
significantly correlated with GPA, r(101) = 0.20, p = 0.048 
(see Figure 2).  The students who slept for more hours on an 
average night tended to obtain slightly better grades.  Also, the 
average number of days per week that students got less than 
five hours of sleep was found to be weakly, but significantly 
negatively correlated with GPA, r(101) = -0.29, p = 0.003 
(see Figure 1).   Thus, as the average number of days per week  
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FIGURE 1.  Scatter plot of GPA by average number of nights per week 

the students get less than five hours of sleep.  Line of best fit included. 

 
a student got less than five hours of sleep increased, GPA 
decreased.  No correlation was found between students’ GPA 
and the number of all-nighters students have experienced in the 
past year [r(101) = 0.02, p = 0.857], the number of days 
students got less than five hours of sleep in the past week 
[r(101) =      -0.07, p = 0.475],  and the students' scores on 
the Groninger Sleep Quality Questionnaire [r(101) = 0.01, p 
= 0.993].  
 

DISCUSSION 
 

Our results partially support our hypotheses.  Quality 
of sleep, as assessed by the Groninger Sleep Quality 
Questionnaire, did not show a significant relationship with 
academic performance.  However, quantity of sleep was 
significantly related.  The average amount of sleep a student 
receives per night does seem to be tied to the student's GPA.  
Also, an increased number of nights in an average week that 
the student obtains less than five hours of sleep (our measure of 
sleep deprivation) seems to be negatively related to GPA. 
 These results pertaining to sleep deprivation are in 
agreement with past research.  Our data support Pilcher and 
Huffcutt's (1996) statement that sleep deprivation affects 
cognitive processes.  As noted earlier, sleep deprivation was 
defined by Pilcher and Huffcutt (1996) to be functioning with 
less than five hours of sleep from the previous night.   
 However, sleep quality was not correlated with GPA, 
contrary to past research.  For example, Singleton and Wolfson 
(2009) concluded that alcohol use compromises college 
students' GPAs due to the effect of alcohol on sleep quality.  
Our lack of findings supporting the sleep quality – academic 
success link may have been due to only including questions 
about the previous night's sleep quality in our survey.  Some of 
the classes to which these surveys were administered may not 
have gotten a good night's sleep the previous night because of 
tests or papers due in that class.  This would affect the answers 
of all students in the class similarly.  To improve this 
questionnaire,  we could  have asked  questions  about  average  

 
FIGURE 2.  Scatter plot of GPA by number of hours slept by the student 

in an average night.  Line of best fit included. 

 
sleep quality, sampled in a more random manner, or scored the 
surveys using repeated measures.    Future studies on this topic 
may be able to attain more reliable information if they 
administer the sleep quality index to the same students 
repeatedly.  This may offer a more realistic measure of the 
student's quality of sleep as a whole rather than a measure of 
only one night's sleep which may be an exception to their 
regular sleep habits.   
 Further limitations of this study include the sample 
that we chose.  There was a broad range of ages in our sample.  
An 18-year-old student may have different sleep requirements 
than a 41-year-old student.  Also, our sample was over 80% 
Caucasian.  Different cultures may view sleep habits in 
different ways and become accustomed to these habits.  Further 
research on this topic should use a quota sampling technique.  
We believe that if this study were carried out in this manner, 
our hypothesis may be supported.   
 There were a few students in our study who by our 
definition were sleep deprived but who still performed 
academically at a higher level.  It is possible that these students 
may be engaging in more positive behaviors in place of sleep, 
such as studying.  However, these students do not follow the 
general trend that we found in our study.  

We found support for our hypothesis that sleep 
quantity and academic performance are related.  Partial sleep 
deprivation measures for the average week, as well as the 
average amount of sleep obtained in a night, were both shown 
to be related to GPA.  This result holds many practical 
applications for the college student.  Although we cannot 
conclude from the present study that more sleep causes better 
grades, we have shown that amount of sleep and academic 
success are positively correlated.  Further research should be 
conducted on more specific healthy sleep behaviors, such as a 
student’s sleeping environment and de-stressing techniques if 
the student has troubles falling asleep.  It would help the 
aspiring student become aware of more specific ways they may 
be able to utilize their sleep habits in the hopes of improving 
their grades. 
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APPENDIX 
 

You are being asked to participate in a study as part of a class 
project in a research methods course in the Department of Psychology at the 
University of Minnesota. It involves better understanding how sleep may have 
an effect on student life. If you choose to participate, no identifying 
information will be gathered from you, so it will be impossible to identify you 
as a participant. If you choose to participate, you may stop participating at any 
time. You may withdraw your data at any time, including after you have 
completed the study. You may ask me questions before or after you complete 
the study. I also can tell you how to contact the course instructor if you have 
questions for her. 
 
SECTION 1: PLEASE CIRCLE “TRUE” OR “FALSE”. 
 

1. I had a deep sleep last night. 
TRUE  FALSE 

 
2. I feel that I slept poorly last night. 

TRUE  FALSE 
 

3. It took me more than half an hour to fall asleep last night. 
TRUE  FALSE 

 
4. I woke up several times last night. 

TRUE  FALSE 
 

5. I felt tired after waking up this morning. 
TRUE  FALSE 
 

6. I feel that I didn't get enough sleep last night. 
TRUE  FALSE 
 

7. I got up in the middle of the night. 
TRUE  FALSE 
 

8. I felt rested after waking up this morning. 
TRUE  FALSE 
 

9. I feel that I only had a couple of hours' sleep last night. 
TRUE  FALSE 
 

10. I feel that I slept well last night. 
TRUE  FALSE 
 

11. I didn't sleep a wink last night. 
TRUE  FALSE 
 

12. I didn't have trouble falling asleep last night, 
TRUE  FALSE 
 

13. After I woke up last night, I had trouble falling asleep again. 
TRUE  FALSE 
 

14. I tossed and turned all night last night. 
TRUE  FALSE 
    

15. I didn't get more than 5 hours' sleep last night. 
               TRUE  FALSE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

SECTION 2: PLEASE ANSWER EACH QUESTION WITH A WHOLE 
NUMBER ON THE LINE PROVIDED. 
 
        16.  In an average week, how many nights do you get less than five hours 

of sleep? _____________ 
 

17. In the past week, how many nights did you get less than five hours 
of sleep? _____________ 

 
18. In an average night, how many hours of sleep do you get? ________ 

 
19. In the past year, how many all-nighters have you pulled? _________ 

 
SOME DEMOGRAPHIC INFORMATION PLEASE. 
 

16. Are you male or female? _____________ 
 

17. What is your ethnicity? (please circle) 
CAUCASIAN              ASIAN              AFRICAN AMERICAN              

HISPANIC/LATINO              OTHER_____________ 
 

18.  What is your age? _____________ 
 

19.  What is your class? (please circle). 
FRESHMAN        SOPHOMORE        JUNIOR        SENIOR 

 
20.  What is your major?  _____________ 

 
21.  Do you live on or off campus? (please circle) 

ON CAMPUS                        OFF CAMPUS 
 

22.  What is your GPA? (note: this information is confidential) ______ 
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