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Anxiety and the Subconscious: Effects of Subliminal 
Words on Affective Anxiety 
 
Sasha L. Sommerfeldt1, Ryan T. Hanna2, Chelsey B. Wirtz3, and Sean M. Grady 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota 
 
Unconsciously perceived stimuli have been shown to affect physiology and subsequent behavior.  This study 
examines whether unconscious negative-valence words would affect subsequent self-report measures of affective 
anxiety more than neutral-valence words.  Participants viewed a presentation of neutral pictures with negative or 
neutral words flashed subliminally between the pictures.  Participants completed an affective schedule before and 
after the presentation.  No significant differences were found between negative- and neutral-prime conditions in 
the pre-test and post-test affective schedule ratings.  Due to study limitations, conclusions concerning the effects 
of negative subliminal primes on affective anxiety cannot be drawn without further research. 
 

Pages: 1-5 
 
 
 

The idea of the subconscious as an aspect of the mind 
that is outside of awareness was first thoroughly developed by 
Freud in the early 1900s, but understanding of this concept has 
evolved considerably since Freud’s time (Corey, 2009).  
Freud’s main method of examining subconscious phenomena 
involved the subjective analysis of patients’ dreams, free-
associations, and projections.  Modern researchers have access 
to a number of more reliable tests, such as physiological 
measures of brain structure and activation that provide an 
objective quantification of responses to stimuli that are not 
accessible to conscious awareness.  

The amygdala is a subcortical brain structure that has 
been shown to play a key role in the processing of emotional 
information and in the activation of physiological systems (e.g., 
sweat glands in the hands) in response to emotional stimuli 
(e.g.,  Sergerie, Chochol, & Armony, 2008; Lang, Greenwald, 
Bradley, & Hamm,  1993).   Skin conductance response  (SCR) 
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is an indirect measure of the physiological response activated 
by the amygdala in response to emotional stimuli, as it 
measures the electrical conductivity of the skin via the salt and 
moisture content of sweat on the fingertips (e.g., Lang, 
Greenwald, Bradley, & Hamm, 1993; Critchley, Elliott, 
Mathias, & Dolan, 2000).  Glascher and Adolphs (2003) 
measured SCR of humans during the presentation of subliminal 
and supraliminal images of varying emotional valence (i.e., 
varying in intrinsic attractiveness and aversiveness).  SCR was 
high when subjects were presented with highly emotional 
stimuli both subliminally and supraliminally (Glascher & 
Adolphs, 2003).  The elevated SCRs that were noted even 
when emotional images were not consciously perceived suggest 
that subliminal stimuli elicit a somatic response and thus are 
processed by the amygdala.  

In addition to objective physiological measures, 
reliable self-report measures related to affect have been 
developed (Watson & Clark, 1994).  For example, Murphy and 
Zajonc (1993) investigated how subconsciously perceived 
scowling or smiling faces affect subsequent ratings of neutral 
images in regards to attractiveness, and masculinity and 
femininity.  The researchers found that the valence (positivity 
or negativity) of the subliminally presented facial expression 
and the gender of the model displaying the expression 
influenced subsequent ratings of neutral faces.  

Subliminal stimuli may affect subsequent judgments, 
but how do they affect other behaviors?  Winkielman, 
Berridge, and Wilbarger (2005) also studied the effects of 
subliminally flashed images of faces displaying different 
emotions.  They mainly concentrated on the effects of angry 
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faces and happy faces on the amount of a particular drink that 
the participant consumed following the priming presentation.  
The researchers found a positive relationship between the 
presentation of happy primes and the amount of drink 
consumed.  Interestingly, the researchers also included a 
measure of affect, the Positive and Negative Affect Schedule 
(PANAS), which was administered to participants after the 
priming presentation.  Although Winkielman et al. (2005) 
found no significant differences between happy and angry 
priming conditions and subsequent PANAS scores, they did 
find a trend towards higher irritability in those participants who 
subliminally viewed angry faces.  Further research may 
elucidate the cause of this trend in their data.  

The use of different facial expressions as subliminal 
stimuli seems to dominate methods in the literature (e.g., 
Murphy & Zajonc, 1993; Winkielman, Berridge, & Wilbarger, 
2005).  Affectively valent words (words that are not 
emotionally neutral) do not elicit brain activity to the same 
extent as do facial expressions, so it is worthwhile to 
investigate whether words will have the same power as faces 
when presented subliminally (Vanderploeg, Brown, & Marsh, 
1987).  Rather than utilizing facial stimuli, Bernat, Bunce, and 
Shevrin (2001) focused on semantic stimuli, but still utilized 
emotional content in priming conditions.  They examined 
physiological responses to valent words by measuring the 
electrical signals of the brain in relation to task events via 
event-related potential (ERP) data.  ERPs relate brain activity 
measured by an electroencephalogram to events in the 
environment, thus indicating the response of the brain to 
specific stimuli (Makeig et al., 2002).  Bernat et al. (2001) 
found differences in brain activation to pleasant and unpleasant 
mood adjectives that were presented subliminally, which 
showed that the brain processed these two degrees of affect 
differently.  Thus, emotionally relevant words are, to some 
extent, identified in the brain even when they are not 
consciously perceived.  

Zemach-Rugar, Bettman, and Fitzsimons (2007) 
studied the behavioral response to mood adjectives by focusing 
on the negative end of the valence scale, specifically sad or 
guilty adjectives, which were flashed subliminally in the course 
of a masking presentation.  Following the presentation, the 
PANAS, a test that measured trait guilt-proneness, and a 
behavioral indulgence task of allotting money coupons to 
different products were administered.  The behavioral 
indulgence task was intended to compare participants’ spending 
on more frivolous items like CDs, to spending on more 
necessary items like school supplies.  Zemach-Rugar et al. 
theorized that guilty individuals tend to avoid indulgent 
behavior because the experience can lead to further feelings of 
guilt.  Participants who had been exposed to guilt-related 
primes and who scored higher on guilt-proneness were more 
likely to allot less money to CDs and DVDs than to school 
supplies in the behavioral indulgence task than were 
participants exposed to sad primes or participants rated as less 
guilt-prone who were exposed to guilt-related primes.  Despite 
these differences in behavior, Zemach-Rugar et al. did not find 

significant differences on PANAS scores between the different 
priming conditions. 

Although previous studies have focused on the effects 
of various facial expressions on self-report measures of affect, 
and some have also studied the effects of sad and guilty words 
on behavior, only a few studies have focused specifically on the 
effects of  a range of unpleasant, subliminally presented words 
on self-reported affect (Winkielman et al., 2005; Zemach-
Rugar et al., 2007).  It is important to investigate how various 
unconsciously perceived stimuli affect conscious experience 
because past studies show that subliminal priming is capable of 
significantly altering subsequent judgments of neutral stimuli 
and of changing subsequent behavior (Murphy & Zajonc, 1993; 
Winkielman et al., 2005).  Such results indicate that 
subconscious stimuli have the potential to induce behavior 
changes in individuals without their knowledge (Strahan, 
Spencer, & Zanna, 2002).  Thus, this study seeks to determine 
whether individuals display any changes in affective anxiety, 
measured through introspection, following subliminal priming 
of a variety of unpleasant words (e.g., murder, slaughter, 
obesity, bankrupt).  

As reviewed by Bernat et al. (2001), there is 
considerable evidence supporting the idea that significant 
affective processing happens outside of conscious awareness 
(e.g., Bunce et al. 1999; Fox, 1991; Izard, 1993; LeDoux, 
1989; Mogg et al. 1993; Ohman et al. 1995; Wong et al., 
1994, 1997).  LeDoux (1989) theorized that the core of the 
emotional system is a brain mechanism which processes stimuli 
outside of conscious awareness, with the results of these 
processes only sometimes reaching conscious awareness.  
Thus, emotion and processes related to emotion may occur 
outside of conscious experience.  For example, individuals who 
lack insight into their current emotional state may still be said 
to be experiencing particular emotions.  An individual may 
react to anxiety by tensing their muscles and making 
unconscious movements (e.g., fidgeting), without having 
insight into their emotional state of anxiety.  The person may 
still be said to be experiencing anxiety, although they are not 
immediately conscious of it, and they would be unlikely to 
report this anxiety on a measure such as the PANAS. 

Our study examined the effects of subliminal negative-
valence word primes flashed temporally between neutral 
masking pictures in comparison to subliminal, neutral-valence 
word primes flashed temporally between the same set of neutral 
masking pictures.  Participants completed a pre-test that 
contained measures of affective anxiety, as well as non-relevant 
questions to distract from the meaning behind the experiment, 
before viewing the presentation.  Participants also completed a 
post-test that was identical in content to the pre-test after 
viewing one of the presentations.  This test-retest method 
allowed us to measure and compare differences resulting from 
the subliminal priming.  We predict that the condition 
containing negative primes will show greater differences 
between the pre-test and post-test on measures of anxiety in 
comparison to these measures for the condition containing 
neutral primes.  



 
 

AFFECT, ANXIETY, AND THE SUBCONSCIOUS                                                                                             Sommerfeldt, Hanna, Wirtz, and Grady                
 
 

 
 
VOLUME 5 – FALL 2011 - www.psych.umn.edu/sentience 
© 2011 Regents of the University of Minnesota                                                                                                                                                               3 

 
 
 
 
 
 
 
 

FIGURE 1.  An example of stimulus presentation. 
 

METHOD 
 
Participants 
 We obtained a convenience sample of 14 University of 
Minnesota undergraduate students from an Introduction to 
Psychological Research Methods laboratory section.  
Participants ranged in age from 20 to 23, with a median age of 
21 and a standard deviation of 1.27.  The sample was 85.7% 
Caucasian (n = 12), 1% Asian/Pacific Islander (n = 1), 1% 
chose not to specify (n = 1).  The sample was 71% female (n 
= 10).  Participants were not compensated for their 
participation, but completed the study during their lab session 
as part of a class assignment.  
 By random assignment, seven participants were 
assigned to the negative condition, and seven to the neutral 
condition.  Neither the race nor gender distribution, nor the 
median age differed significantly between the two conditions.  
 
Materials  
 Two presentations were used in the study; both were 
programmed by the first author using applications in the E-
Prime 2.0 software suite.  The subject saw three slides for each 
of the primes.  The first slide contained the valent word prime 
and appeared for 20 ms, followed by a slide containing a 
masking string of X’s that was also present for 20 ms, followed 
by a neutral photograph which was present for 5000 ms. (See 
Figure 1 for an illustration of the presentation for a single 
prime.) Words were programmed in size 40 Arial font.  
Previous studies suggest 20 ms is sufficiently brief to not be 
detected consciously (Fishbach, Friedman, & Kruglanski, 
2003; Shah, & Kruglanski, 2002).  Table 1 lists negative and 
neutral words used; words were selected by the authors. 

The presentations were presented using E-Prime 2.0 
Software on a Dell Optiplex GX620 computer with a refresh 
rate of 75 Hz and Windows XP operating system, onto a white 
screen via a Sony VPL-CX61, 3LCD projector, with an 
acceptable input range of up to 92 Hz.  Both presentations were 
presented using the same technical set-up in Elliott Hall at the 
University of Minnesota campus. 
 Subjects completed the Positive and Negative Affect 
Schedule-Expanded Form (PANAS-X) developed by Watson 
and Clark (1994) using paper and pencil.  This schedule has 
previously been used in subliminal priming studies 
(Winkielman et al., 2005; Zemach-Rugar et al., 2007) to 
measure affect after priming.  The PANAS-X measures the 
general dimensions of positive affect and negative affect, but 
also subcomponents of each scale, such as fear, hostility, guilt, 
and sadness  components  of the  negative scale,  and  joviality,  

TABLE 1. Negative and neutral valenced word primes 
 

Negative Neutral 
Murder Water 
Failure Street 
Abandoned Basket 
Mutilate Chair 
Lethal Shirt 
Terrorist Carpet 
Spoiled Window 
Slaughter Ceiling 
Gash Neutral 
Humiliate Faucet 
Plague Frame 
Bankrupt Moss 
Obesity Clothespin 

 
self-assurance, and attentiveness components of the positive 
scale.  Participants were instructed to indicate to what degree 
they experienced, at the present moment, a number of different 
mood adjectives (e.g., excited, alert, dissatisfied with self) on a 
scale of five dimensions: 1 = very slightly or not at all, 2 = a 
little, 3 = moderately, 4 = quite a bit, 5 = extremely.  
Participants completed the PANAS-X before and after the 
stimulus presentation, but the ordering of mood adjectives was 
altered for the post-test version.   
 
Procedure 
 Participants were randomly assigned to one of two 
groups.  One group was brought into a classroom, and seated at 
tables facing the projector screen.  Participants were first 
provided with copies of a consent form, and were then read the 
text of the form by a researcher.  All participants chose to 
participate.  The researchers then distributed a copy of the 
PANAS-X, and a small demographics questionnaire.  
 Participants were read aloud the instructions included 
on the PANAS-X, and were then instructed to complete the 
PANAS-X.  No time limits were enforced.  Once all 
participants had completed the form, the forms were collected 
by a researcher.  Then, participants were told to attend to the 
projector screen.  A researcher who was blinded to the 
presentation-condition then initiated the computer-run 
presentation that contained the negative-valence word primes, 
and read aloud to the participants the instructions on the first 
slide of the presentation.  These instructions simply directed 
participants to watch the center of the screen as a fixation cross 
appeared, followed by a series of images.  Once the series of 
images was complete, another PANAS-X was distributed to 
each participant.  Once all participants completed the form, the 
forms were collected, and the second group was brought in.  
The first group was then given debriefing forms in the hallway, 
and was encouraged to ask researchers to clarify any 
information on the forms they found unclear.  The second 
group was then tested using the same procedure as the first, 
except the participants of this second group viewed the 
alternative presentation that contained neutral primes.  
 
Statistical Analysis 

In order to analyze anxiety as measured by the 
PANAS-X, we selected a subset of words from the total set that 

5000 ms20 ms20 ms

 
 
 
 

 

XXXXXXXXX 
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were synonyms or antonyms of either anxiety, or symptoms of 
anxiety.  We selected five synonyms: shaky, nervous, jittery, 
distressed, and frightened; and three antonyms: relaxed, calm, 
and at ease.  We then found the difference in scores between 
the pre-test PANAS-X and the post-test PANAS-X by 
subtracting the pre-test score from the corresponding post-test 
score for each of these eight words.  In order to analyze the 
synonyms and antonyms on the same scale, the difference-score 
of each antonym was reverse coded by multiplying it by -1.  
For example, if a participant rated “calm” as higher on the 
post-test than on the pre-test, the difference score would be a 
positive number.  This positive number would then be 
transformed to a negative number by reverse coding.  
Therefore, lower scores represent an increase in calm affect, 
while higher scores represent a reduction in calm affect.  Only 
the difference-scores of antonyms were reverse coded. The 
synonym difference-scores, and reverse coded antonym 
difference-scores, were summed for each participant. Thus, in 
terms of the sum of synonym and reverse-coded antonym 
difference-scores, higher, positive scores reflect greater 
increases in anxious affect or attenuation of relaxed affect, 
from pre-test to post-test.  Low scores and negative scores 
represent greater increases in calm affect, or attenuation of 
anxious affect, from pre-test to post-test.   

 
RESULTS 

 
An independent samples t-test was used to compare the 

mean change in anxiety of the negative-prime group to the 
mean change of the neutral-prime group.  Analyses showed that 
those who viewed the presentation containing negative primes 
(M = 0.000, SD = 1.83) and those who viewed the 
presentation containing neutral primes (M = 0.429, SD = 
2.51) did not differ significantly on change in affective anxiety 
t(12) = -0.366, p = 0.265.  

 
DISCUSSION 

 
We predicted that the condition that included negative 

primes would show greater differences between the pre-test and 
post-test PANAS-X anxiety ratings in comparison to these 
measures for the group that viewed neutral-primes.  Our results 
did not support our hypothesis, but rather showed that there 
was no difference in change in anxiety between the two prime 
conditions.  

These results are in line with those of Winkielman et 
al. (2005), who found no significant change in affect following 
subliminal priming of happy and angry faces, and also those of 
Zemach-Rugar et al. (2007) who also found no change in affect 
following priming of sad or guilty adjectives, despite changes 
in subsequent behavior.  However, the behavioral changes 
noted by the latter group, along with the physiological studies 
of Bernat et al. (2001) suggest that subliminal word primes 

have a significant influence on certain aspects of behavior and 
brain processes.  

One way to reconcile these seemingly contradictory 
results is to consider the fact that affect is a measure of the 
conscious rating of emotions.  The participants may have 
lacked adequate insight into their current emotional state, which 
would result in PANAS-X ratings that do not accurately portray 
their emotions.  Therefore, even if the negative primes elicited 
a change in emotion, the participants may not have been able to 
properly judge their emotional experiences and detect a small 
change in their mood-state.  This may explain why our results, 
along with past research, identify no changes in affect 
following subliminal priming.  However, since past studies 
detected changes in brain activity, it appears that subliminal 
stimuli are at least processed by the brain.  

Another explanation for our lack of a significant 
difference between priming conditions may be that some 
individuals are more susceptible to anxiety than others, and 
only those who are anxiety-prone will show an increase in 
anxiety following priming by negative stimuli.  Zemach-Rugar 
et al. (2007) included a measure of guilt-proneness and found 
that only those individuals rated as more guilt-prone showed 
changes in behavior after priming of guilty adjectives.  Our 
study did not measure anxiety-proneness to distinguish 
differences in this susceptibility among participants, which 
would result in the dilution of possibly significant change in 
anxiety ratings among more anxiety-prone participants.  
Further, our study lacked any supplementary measures that 
would help us to understand variance in changes in affect 
within the groups.  Future studies might include measures of 
the depth of emotional insight, as well as the anxiety-proneness 
of participants, to allow for better interpretation of the results 
and increase understanding of the factors at work. 

Our study was also limited by several other factors.  
Our sample size of 14 was modest.  Larger samples will 
provide a more accurate representation of how subliminal 
negative-word primes influence affect.  In addition, 
presentation of stimuli by a more precise instrument, such as a 
tachistoscope, rather than a computer-projector system, will 
allow for better control of the extent of stimulus presentation.  
This would ensure that all words are not consciously detected.  
Due to time limitations, our priming presentations were quite 
brief; longer presentations that include a larger quantity of 
negative primes may elicit greater changes in anxiety ratings.  

The present study found no change in conscious 
ratings of mood following subliminal priming of adverse 
stimuli, in contrast to physiological and behavioral studies that 
show that subliminal primes have the power to elicit changes.  
Further research is needed to elucidate the dynamics of 
subliminal priming, and the factors that make people more 
vulnerable to its effects.  Future studies utilizing more precise 
methods for the presentation of subliminal stimuli, and that 
include ratings of anxiety-proneness or measurements of 
insight, would help to advance knowledge of how subliminal 
stimuli affect affective anxiety. 
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The Effects of Magnet Therapy on Short-Term 
Memory 
 
Luke Schieve1 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota 
 
A growing trend in American society is the use of magnet therapy as a treatment for ailments including pain 
reduction, faster healing, and improved cognitive functions.  However, there is a lack of empirical evidence to 
support the efficacy of this treatment.  The present study attempted to test the claim that magnet therapy improves 
short-term memory.  Participants were randomly assigned to either a magnet or non-magnet condition, after 
which they completed a series of short-term memory tests.  Participants assigned to the magnet condition wore a 
magnet therapy headband while completing the tests, while participants assigned to the non-magnet condition wore 
a placebo headband.  The results of the study did not demonstrate a significant effect on test performance. 
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Each year, people around the world spend millions of 
dollars on alternative medicine to treat a variety of ailments 
(Finegold & Flamm, 2006).  Some turn to alternative treatment 
because it is cheaper than doctor-prescribed cures, some do so 
because nothing else seems to work, and others because they 
simply prefer such treatments.  A particularly controversial 
form of alternative medicine is magnet therapy, in which 
patients expose themselves to magnets for a short period of 
time.  Companies which produce magnets intended for 
therapeutic use make a variety of claims concerning their 
magnetic products, ranging from the ability to hasten the 
healing of wounds to the improvement of cognitive abilities 
(e.g., magnetsandhealth.com).  

Given that a single magnet therapy bracelet can cost 
well over $50, it is no surprise that the magnet therapy industry 
is a multi-billion dollar industry.  For such high prices, one 
would hope that these magnet therapy products would perform 
as well as or better than advertised.  However, several studies 
examining the effects of magnet therapy have shown that these 
magnets do not meet the claims of many producers.  Some 
studies have focused on particular ailments to measure how 
well magnet therapy reduces pain.  Carter, Hall, Aspy, and 
Mold (2002), showed that magnet therapy was ineffective at 
reducing pain in  participants who  suffered from  carpal tunnel 

 
 
1 Luke Schieve (schie128@umn.edu) is a University of Minnesota graduate of 
the College of Liberal Arts, 2011.  Luke holds a B.A. in Psychology and 
Sociology (LCD track) and plans to pursue postgraduate studies in Security and 
Terrorism (Homeland Security). 
 

syndrome.  Another study conducted by Carter et al. (2002) 
found no significant difference in pain levels between patients 
treated with magnets versus those patients who received a 
placebo.  Similarly, Cepeda, Carr, Sarquis, Miranda, Garcia, 
& Zarate (2007), in a randomized double-blind study, found 
that magnet therapy did not reduce pain experienced by post-
operative patients in the post-anesthesia care unit. 
 What is the basis of the claims made by magnet 
therapy companies?  Studies that found results supporting 
magnet therapy for pain relief are few and far between, and 
often limited to specific populations.  Morris and Skalak (2005) 
found that magnet therapy reduced swelling in the injured feet 
of lab rats.  Despite these positive results, the same has not 
been found for human subjects, and the study itself has not 
been successfully replicated with similar results.  Cotelli et al. 
(2009) found evidence for persistent benefits of Repetitive 
Transcranial Magnetic Stimulation (rTMS) on subjects 
suffering from Alzheimer’s disease.  However, the results were 
limited only to Alzheimer’s sufferers, and the procedure itself 
requires a large electromagnetic coil to create electromagnetic 
currents.  The power of the electromagnetic coil used in 
Cotelli’s study is much stronger than the type of small, weak 
magnets found in wristbands or headbands used for magnet 
therapy.  Simply put, previous research indicates that there is 
no generalizable relationship between magnet therapy and pain 
reduction in healthy human subjects. 
 One claim that receives less advertising than reduced 
pain or improved healing is the improvement of cognitive 
faculties, including memory, intelligence, concentration and 
understanding (e.g., yogawiz.com).  While no studies are 
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provided to support this claim, the use of therapeutic magnets 
in this application has increased in recent years.  The present 
study tested the effect of magnet therapy on human memory.  
In a double-blind design, participants were assigned randomly 
to wear either real magnetic headbands or a placebo headband 
while taking a series of memory tests.  The series of tests used 
in this study were based on a memory test designed by Waugh 
and Norman (1965) in which participants viewed a sequence of 
digits and were asked to recall the digit that followed a 
particular probe digit.  Short-term memory capacity was 
measured by the amount of correct responses participants were 
able to report.  Waugh and Norman (1965) found that 
participant’s ability to recall the correct number declined as the 
number of intervening digits increased.  Performance of the 
participants who wore the magnetic headband was compared to 
the performance of participants in the non-magnetic headband 
group as an indicator of whether or not the magnetic headband 
had any effect on the participants’ short-term memories. 

My hypothesis was that participants wearing the 
magnetic headband would not perform significantly better than 
participants who wore the placebo; In other words, I predicted 
that wearing the magnetic headband would not enhance the 
participants’ performance on the tests.  
 

METHOD 
 
Participants 

Students enrolled in an introductory research methods 
course at the University of Minnesota were offered the 
opportunity to participate in the study.  Students were offered 
extra credit in the course as compensation for participating.  An 
alternate assignment was available for students to complete if 
they were unable or unwilling to participate, but still wanted a 
chance to earn extra-credit points.  The average age of the 
participants was between 18 and 22 years, with the mean age at 
21.  Demographic information such as race and gender were 
not recorded.  
 
Materials 

Twelve PowerPoint presentations were created 
specifically for this study.  Each presentation consisted of 16 
slides, with each slide containing a single digit, as well as a 
title screen at the start and a blank screen at the end.  The order 
of these digits was chosen to prevent numeric repetition in 
consecutive slides.  The final (16th) digit, referred to as the 
probe digit, appeared only once in the previous sequence of 
digits.  The participants were tasked with recalling and 
reporting the digit that immediately followed the first instance 
of the probe digit in the sequence.  The presentations were 
programmed such that each slide changed automatically after 
being displayed for one second. 

Two magnetic head bands (Lhasa OMS) were used for 
the study.  The magnets were positioned on opposite sides of 
the headband, invisible to the naked eye located inside the cloth 
of the headband.  The magnets were relatively weak, and did 
not stick to metal surfaces through the cloth of the headband.  

The headband itself was made of a combination of cloth and 
elastic material which could be wrapped around any size head 
and held in place by hook and loop closures.  The magnets in 
one of the headbands were replaced with peanuts, which were 
similar in size and weight to the original magnets, to serve as a 
placebo.  The peanuts were hidden within the headband in the 
same location as the original magnets, and were not openly 
visible to participants when they were given the headband.  
 
Procedure  

Participants were randomly assigned to either the 
magnet or non-magnet condition by a researcher’s assistant so 
that the researcher could remain blind to the condition to which 
the participant had been assigned.  Participants who were 
assigned to the magnet condition were given the unaltered 
magnetic headband to wear during the memory test, while 
participants who were assigned to the non-magnet condition 
were given the altered placebo headband.  After giving 
informed consent to participate, participants were brought into 
a small isolated room with a computer and two chairs.  After 
the researcher explained the test instructions to participants, the 
participants were shown two sample tests to familiarize them 
with the task.  The sample tests followed the same procedure as 
the remaining tests, though responses for the sample tests were 
not recorded and participants were told the correct response at 
the end. 

After the sample tests were completed, participants 
were shown the 10 test presentations in a random order.  The 
researcher sat with the participant and initiated all test 
presentations.  Participants were asked to verbally report the 
number that followed the earlier appearance of the probe 
number.  The tests were the same for all participants, although 
they were presented to each participant in a different random 
order.  The researcher recorded the participant’s responses.  
The researcher did not know the correct responses to the test 
presentations; therefore, correct answer feedback was not given 
to the participant after the test presentations.  
 

RESULTS 
 

Out of 79 participants who signed up for the study, 6 
participants failed to appear for their scheduled testing times.  
Data from a total of 73 participants were included in the final 
results.  Of the 73 participants, 40 were assigned to the non-
magnet condition while 33 were assigned to the magnet 
condition.  

The dependent variable, short-term memory capacity, 
was measured as the number of correct responses made by each 
participant.  Chi-square tests of independence were performed 
to compare the proportions of correct responses by participants 
in the magnet and no magnet conditions.  The relation between 
these variables was not significant when comparing total results 
of all tests combined, χ2(1) = 73.0, p = 0.843.  A separate 
chi-square test was performed to compare the proportions 
correct for the two groups on each individual test.  Data for 
tests   with   the   same   number  of   intervening  digits   were  
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FIGURE 1.  The average percentage correct for participants assigned to 
magnet and non-magnet conditions by the number of spaces between 
the initial and final positioning of the probe digit.  Note that there was 
no test for seven intervening digits, so no data was gathered for column 
number seven. 

 
combined.  The percentages correct across all subjects for the 
seven different intervening digit conditions are shown in Figure 
1.  The critical value (α) was adjusted to 0.005 to compensate 
for the seven tests of significance.  None of the individual tests 
yielded significant differences between groups, nor was any 
significant relation found when comparing individual tests (see 
Table 1).  

 
DISCUSSION 

 
The results supported my prediction that participants 

wearing the magnetic headbands would not perform 
significantly better than participants wearing the placebo.  The 
results are relatively unsurprising considering the rather 
extraordinary claims that proponents of magnet therapy make.  
The decline in recall ability seen in participants as the number 
of intervening digits increased was similar to the results found 
by Waugh and Norman (1965).  I interpret these results as 
evidence that magnets do not have any significant, objective 
effects on short-term memory capacity. 
 The main limitation of this study is the type of 
magnetic headband used in the study.  Because only one type of 
headband was used, the results are limited to this particular 
type of headband.  It is possible that magnetic headbands with 
different arrangements  or strengths of magnets  might  produce  
 
 
 
 
 
 
 
 
 
 
 

TABLE 1.  The reported p-values for each individual test (Tests with the same 
number of digits between first and last probe digits were combined).  Using 
the critical value (α) to adjust to 0.005, none of the results were significant. 

 
Number of 

intervening digits 
Percent correct 

(magnet condition) 
Percent correct  

(no magnet condition) 
χ2 p value 

1 68.23 63.75 0.315 0.574 
2 53.03 45.00 0.934 0.334 
3 23.75 43.75 2.766 0.096 
4 42.42 37.50 0.183 0.669 
5 45.45 30.00 1.853 0.173 
6 12.12 27.50 2.620 0.106 
8 33.33 30.00 0.093 0.760 

 
different effects.  It seems unlikely that using a different 
headband would provoke a significant change in the results; 
however, future studies may wish to replicate this study using 
alternative headbands. 

While no study can definitively prove that magnet 
therapy does not improve short-term memory-capacity, the 
results of my study provide evidence in support of that 
conclusion.  The magnetic headbands used in the study did not 
have a clear, demonstrable effect on the performance of the 
participants who took the tests.  In contrast to the claim that 
magnetic therapy improves memory and cognition, the results 
of my study indicate that magnetic therapy is ineffective in this 
regard. 
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Competition and Task Performance: How 
Competitive Conditions Impact Task Completion 
Speed 
 
Katherine Manbeck1, Samantha Sites2, and Colleen Coyne3 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota 
 
Several researchers have studied the effects of competition on task performance, and have come to somewhat 
contradictory conclusions.  The present study was designed to further examine the effects of competition on task 
performance, and to focus specifically on implicit competition instructions.  Participants were either primed with a 
competitive frame or given non-competitive instructions, after which they were told to complete a word search 
puzzle as quickly as possible.  We found a significant positive effect of competitive framing on speed of task 
completion.  This revealed that competition, and specifically implicit competition, can have an effect on 
performance.  This supports some of the literature and challenges other studies, showing that different kinds of 
competition and different task structures could mediate the effects of competition. 
 

Pages: 9-11 
 
 
 

Modern society tends to be competitive and goal-
oriented, and it seems likely that this trend spills into many 
facets of daily life (Hinsz, 2005).  There is research addressing 
how competition affects task performance, but this body of 
literature is somewhat unclear and limited in scope.  This is 
surprising because understanding the impact of competition on 
task efficacy has the potential to significantly influence teaching 
practices and studying habits.  A thorough evaluation of the 
effects of competition on task performance could have future 
implications for improving task performance. 

Saville (2009) directly examined the relationship 
between competition and performance.  He studied the 
response rates of twelve students performing a simple computer 
task involving clicking a button.  Participants were placed in 
one  of three  conditions.  One, a competitive  trial,  pitted  one 
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subject against another.  In another, self-competitive, 
condition, participants were instructed to beat their personal 
best scores.  The control, called the work-alone group, was 
non-competitive in nature; subjects simply completed the task 
with no encouragement to beat their own past scores or the 
scores of others.  Participants performed best (had the highest 
response rates) when they were in the competitive group, 
followed by the self-competitive condition, and worst in the no-
competition group, which indicated that on simple tasks, 
competition can improve performance. 

Hinsz (2005), however, found a more complicated 
relationship between competition and performance.  His 
research focused on complex interactions between goals, 
expectations, and competition in performance on a thinking 
task.  In this task, participants were instructed to brainstorm 
uses for common items.  They were split into competitive and 
non-competitive groups.  These were further subdivided into 
four goal categories: in one of these goal categories participants 
created a self-set goal; in a second, experimenters gave subjects 
a moderately difficult goal; experimenters in a third category 
set an extremely difficult goal for the participants, and the 
control condition was given no specific goal.  The competitive 
condition did not produce significantly different performance 
than the control condition.  However, a survey showed that 
participants who reported that the task felt competitive, 
regardless of actual condition, had increased performance.  
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This indicates that mindset, rather than overt competition, may 
have the largest effect on task performance.  

In contrast, Allscheid and Cellar (1996) found that 
competition had no effect on performance on an anagram 
solution task by college undergraduates.  A computerized 
program presented participants with a five-letter word and 
asked them to rearrange the letters into a new real word.  If the 
subjects beat their competitors in the experimental condition, or 
attained their goals in the control group, they would be 
rewarded by being allowed to leave the experiment early 
without a pay cut.  This study evaluated the effect of 
competitive instructions on speed and accuracy of task 
completion, but differed from previous studies of 
competitiveness by virtue of both the more difficult task used 
and the population being studied.  The fact that the results of 
Allscheid and Cellar contradict previous results renders 
worthwhile further study of the topic, particularly using more 
difficult experimental tasks. 

The data suggest that competition may improve task 
performance, though the research on this topic is not 
particularly robust and thus warrants replication.  In addition, 
the results seem to differ depending on task difficulty.  
Therefore, the present study seeks to fill the gap in the 
literature by using a more difficult task and employing a 
method of competitive priming which may be more relevant to 
a school setting—that is, implicit competitive priming by way 
of competitive instructions, rather than direct interpersonal 
competition.  This implicit framing is likely to be more 
analogous to the competition experienced by students.  Students 
experience implicit competition when teachers give bonus 
points to the student with the best grade, or even when students 
compare their own scores.  This study examined the effect of 
competitive priming on puzzle completion time by instructing 
one group of participants to finish the puzzle as fast as 
possible, while the other was instructed to try to beat the 
purported best puzzle completion time.  We hypothesized that 
competitive instructions would lead to faster task completion 
than would non-competitive instructions.  
 

METHOD 
 
Participants 

Participants were taken from two sections of an 
introductory research methods course at the University of 
Minnesota.  There were thirty subjects run, and their ages 
ranged from 19-23 years, with a median of 21 years.  Sixty-
five percent of participants were female.  Ninety percent of the 
participants were Caucasian, five percent were Asian, and the 
remainder were Somali.   
 
Materials 

This experiment used a word search (shown in 
Appendix A) that was found online to assess task performance.  
The two sets of instructions for the task, which represented the 
manipulation of the independent variable, were written by the 
experimenters (see Appendix B).  These instructions were 
communicated verbally to the participants.  Experimenters used 

a stopwatch to measure our dependent variable, which was the 
time it took to complete the word search task. 
 

Procedure 
In this independent-groups design, students in one 

section of the research methods course were placed in the 
control group, and those in another section were placed in the 
experimental group.  Because students were not randomly 
assigned to sections of the course, this represents a quasi-
experimental design.  Participants were run individually in one 
of four isolated rooms.  Researchers first obtained informed 
consent and then administered a survey to gather demographic 
information.  The experimenters told the control group to do 
the word search as fast as possible, using the instruction script 
in Appendix B.  Researchers instructed the experimental group 
that they should aim to beat the slightly unattainable alleged 
best time of three minutes.  The researchers chose this time to 
beat by measuring each researcher’s time to complete the 
puzzle and then taking approximately one minute off of the best 
time achieved, rounding down by several seconds.  No 
participants beat this best time, indicating that it was an 
appropriately unattainable goal.  Experimenters then instructed 
the participant to start his or her timer and begin the word 
search.  When they finished the task, they were told to stop the 
timer and alert the experimenter.  Subjects timed themselves so 
that participants in several rooms could be run simultaneously 
without causing the experimenters to make any potential timing 
errors. 

The time of completion, in seconds, was the dependent 
variable.  The predetermined plan was to stop participants who 
took longer than 10 minutes to complete the task and to discard 
their data.  This time limit was established to enable the 
researchers to finish the experiment within the allotted time 
frame.  No participants took longer than 10 minutes.   

After they had run the experiment, participants in the 
experimental group were debriefed verbally.  The researchers 
told them that the experiment assessed the effects of 
competition on task performance, and that the time they were 
asked to attempt to beat - three minutes - was unreasonable and 
nearly impossible to achieve.  Participants in the control group 
did not require as extensive a debriefing, and they were simply 
given contact information in case they had any questions. 
 

RESULTS 
 

After the experiment was completed and all the data 
were gathered, researchers compared the mean completion 
times of participants in the two groups using a one-tailed 
independent-groups t-test.  A one-tailed test was consistent with 
our hypothesis that the competitive time condition would show 
better task performance than the control group. 

The experimenters removed all data points that were 
more than two standard deviations from the mean.  This 
included no data points in the competitive data set, and only 
one data point in the non-competitive time group.  The 
researchers decided to remove this data point, which was above 
the mean, because of our concern that extraneous factors may 
have resulted  in this  outlying point.   However,  removing the  
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FIGURE 1.  Mean time to complete the word search task for the non-
competitive and competitive conditions. 

 
outlier did not change the significance of the results.  The 
analysis performed indicated that the non-competitive group (M 
= 409.1, SD = 92.16) took significantly longer to complete 
the word search than the competitive group (M = 302.6, SD = 
86.33), t(17) = 2.601, p = 0.009.  This difference is 
illustrated in Figure 1.  

 
DISCUSSION 

 
The results of this experiment supported the hypothesis 

that a competitive mindset can lead to faster task completion - 
even without any actual reward and without the presence of a 
real, competitive opponent.  These results are consistent with 
much of the research, including Saville (2009), whose research 
indicated that overt competition led to better task performance.  
The present study expanded upon Saville’s research by 
examining the effects of competitive priming rather than overt 
and rewarded competition.  We believe that these results may 
have a stronger relationship to current competition in schools 
and the workplace, which often utilize this priming technique 
rather than overt competition. 

We believe that the past studies combined with our 
results show evidence of the value and utility of motivation 
through competitive framing.  In particular, on a timed task, 
performance time can be improved by giving instructions 
encouraging participants to beat a certain benchmark time.  In 
most real-world situations, fast performance is preferable on 
repetitious tasks, such as problem solving (in a variety of 
forms) and bookkeeping.  These results have potential 
implications for many performance-based fields.  To better 
study a wider variety of tasks, the present study could be 
modified to examine the effects of a prompt stating the average 
time (rather than a best time) to see if an achievable time prime 
would be sufficient competition to enhance performance.  Most 
work and scholarly assignments are likely to have a less clear-
cut “time to beat,” preferring a model based on averages, such 
as C’s in school or average sales records. 

Another factor to consider as a potential block to 
generalizability of these results is the amount of stress that may 
be felt by people placed in a competitive frame.  Individuals 
may thrive in competitive situations involving a small amount 
of stress, but when the stress gets too extreme, they may no 

longer perform as well, potentially because of preoccupation 
with the stress itself.  Indeed, this relationship was suggested in 
a highly influential study, and should be taken into account 
when interpreting any results related to performance (Yerkes & 
Dodson, 1908).  Competitive priming needs to be considered 
through the lens of the Yerkes-Dodson law to determine the 
extent of the beneficial effect of competition.   

The present results suggest that framing tasks in a 
competitive way without offering rewards or direct 
encouragement may be a relatively unexplored route to 
enhancing task performance and motivation.  The present study 
adds to the literature demonstrating that competition is a 
motivator, and it expands the understanding of the benefits of 
implicit competition on task completion time. 
 

APPENDIX A 
 

 
 

ACQUAINTANCES
BOYFRIEND 
BUDDY 
CLOSENESS 
COMPANIONS 
CONFIDE 

FAVOR 
FONDNESS 
FRIENDLINESS 
FUN 
GIRLFRIEND 
GOOD TIMES 

HELP
LEND 
LOYALTY 
PAL 
PRANKS 
SHARE 

Find and circle all of the words that are hidden in the grid. 
The words may be hidden in any direction. 

 
APPENDIX B 

 

Control Group: 
Hi.  Today we would like you to complete this word search.  Please finish 

it as quickly as possible, then stop this timer and open the door to alert us to 
your completion.  Someone will be right outside if you have any questions. 
 
Experimental Group: 

Hi.  Today we would like you to complete this word search.  The fastest 
speed for this word search is 3 minutes 22 seconds.  Please finish it as quickly 
as possible.  After you’re done, stop this timer and open the door to alert us to 
your completion.  Someone will be right outside if you have any questions. 
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