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The “Mozart Effed”:

Does Mozart Make Y ou Smarter?

Introduction

In the October 14, 1993 sa1e of Nature magazine, UC Irvine reseachers Frances
Rauscher, Gordon Shaw, and Katherine Ky pullished a short, one-page aticle entitled “Music
and spatial task performance” which detail ed their research involving expasing coll ege students
to 10minutes of Mozart’s Sonatafor Two Pianasin D Mgor (K. 448, arelaxation tape, or
silence, followed by atest on spatia reasoning, taken from the Stanford-Binet intelli gence test.
Thelir reseach showed a statisticdly significant rise in scores from thaose students who hed
li stened to the Mozart sonata. The popuar response was phenomenal.

Newspapers aroundthe courtry christened their finding “the Mozart effed,” and the
Mozart recording used in the study quickly sold out in the Boston area (Shaw 2000, 5. In
Georgia, Governor Zell Mill er becane so enthralled at the results of the study that, with
Bedhoven's“Odeto Joy” playing in the badkground, he cdled for the legislature to all ocate
$105,000Q0 give afree dasscd music tape or CD to every new mother in the state (AAAS
1998. Tennessee soonfoll owed suit with asimilar bill; Florida now requires day-care centers to
play classcd music, and a New York community coll ege now has a “Mozart eff ect study room”
(Gladwell 2000. Classcal music radio stations latched onto the ideg one pullishing aletter in
its newdletter from ali stener who claims that she turned onthe station and “immediately, my test
scoresimproved” (Brin 1998, 1). A cottage industry sprung up, as Don Campbell (along-time
advocae of music therapy) had the foresight to trademark “The Mozart Effed,” adding fuel to

the fire by puldishing abook by that title. The book adually only devotes two and a half pages



to the UC Irvine study, the rest of its pages fill ed with aneadotes, pseudascience, and conjedure.
One dhapter even clams that music can alleviate AIDS, all ergies, and Diabetes (Campbell 1997,
226-252)! A recent cursory seach onAmazon.com turned up talf adozen compad disc titl es,
with names like “Better Thinking Through Mozart,” “ Mozart for Y our Mind,” a whol e series of
“Music for the Mozart Effed,” and even “Ultrasound—Music for the Unbarn Child” (feauring
Mozart’s music).

Isthisintense readion justified? Even the original reseachers agreethat the media have
over-inflated the findings. One, Gordon Shaw, recently released a book,Keeping Mozart in
Mind, which largely has the goal of communicating the red importanceof hisreseach to
laypeople who have been led astray by the media-fed frenzy. His coll eague, Frances Rauscher,
has repeatedly denounced the over-reactionin the popdar press “I' m horrifieg-and very
surprised—over what has happened,” she said. “It’savery giant leap to think that if music hasa
short-term effed on coll ege students that it will produce smarter chil dren. When we pulli shed
the study results, we didn' t think anyone would care. The whale thing has really gotten ou of
hand” (Jones 1999. In particular, she aiticizes people who claim that children shoud listen to
Mozart to make them smarter: “I think the evidenceis lid enowgh to say, ‘Let’simprove and
expand ou music educaion programs for young children,” but there is no evidencethat just
li stening to music will do anything. “One of the things we have to be caeful abou isjumping to
conclusions that we don't have dataonat all ...I find that  Mozart makes you smarter’ thing is
quite abit of aleg.” (Viadero 199§. Others have noted that, whil e some of Don Campbell’s
claims are badked upby research in music therapy, “if Mozart’s music were ale to improve

heah, why was Mozart himself so frequently sick?’ (Linton 1999.



Whil e some reseachers charge Rauscher and Shaw with adding to the hype, contributing
“to this excitement by linking the Mozart effect with the production o long-term cognitive
enhancement through music educaion’ (Stede, Brown, and Stoedker 1999, most agreethat “the
researchers were profesgonally circumsped with their conclusions...the mediathat reported

them werenat.” (Linton 1999.

Attempts to Repli cate the First Experiment

Although the media have exaggerated the extent of their findings, even Rauscher and
Shaw were surprised that there would be such an easily measurable differencein spatial-
reasoning task level after such ashort exposureto the music. Asaresult, both they and aher
researchers have d@tempted severa times to repli cate the findings of the 1993 experiment, to
asEessitsvalidity and determine the extent of the “Mozart eff ect.”

Such attempts to reproduce the 1993 ave met with mixed results; some have, inded,
reproduced the findings, whil e others fail to show a significant effed of listening to Mozart’s
music. How can thisbe explained? One explanation dfered by Rauscher and Shaw is that the
Mozart effect only appliesto certain “ spatial-temporal tasks’ (Rauscher and Shaw 1998, 837
838). Uponre-analyzingtheir original 1993study, they found that whil e subjed’s scores onthe
Pattern Analysis and Matrices tests improved slightly, the only significant improvement was
shown in the Paper Folding and Cutting (PR& C) task, a spatial-temporal task (836-837).

Indeed, experiments involving diff erent, nonspatial -temporal tasks as dependent
measures largely failed. Two studies using Raven’s Advanced Progressve Matrices (APM)
failed to show any significant improvements by subjeds who li stened to the same Mozart sonata

used in the 1993study (Newman et al. 1995 Stough et. al. 1994. Whil e the researchers



emphasized that “the Raven’ stests are regarded as general tests of intelligencewhich require
gpatial aptitude, inductive reasoning and perceptual acaracy...al qualiti es underlying spatia
Q" (Stough et. a. 19949, others nate that APM tests gatia recognition using “physicd
similarities[in] visually presented stimuli” while PF& C, mental rotation, and jigsaw puzzles
“require mental transformation d the stimuli” (Nantais and Schell enberg 1999.

Another study attempted to repli cae the Mozart effed using the Revised Minnesota
Paper Form Board Test, which involves mental rotation o two-dimensional figures, also failed
to show a statisticdly significant result (Carstens, Huskins, and Hourshell 1995. Although the
test does involve mental rotation, the researchers noted that the Revised Minnesota Paper Form
Board Test isa “Spatia Orientation” test, whil e the tasks used by Rauscher and Shaw in their
1993study are “Visualizaion’ tests (Carstens, Huskins, and Hourshell 1995.

Likewise, an attempt to show the Mozart effed using a badkwards digit span task in
which participants had to redte alist of digits backwards also failed (Stede, Ball, and Runk
1997. Thereseachers clamed that the task “is of interest as a spatial reasoning task because it
requires rotation a transformation d the sequence” (1180 but acquiesced that the task isonly
“quasispatial” and thus the fail ure to replicate wuld be atributable to the diff erent dependent
measure (1182).

While d@tempts to reproducethe Mozart effect using non-spatia-temporal tasks have
largely fail ed, researchers using spatial-temporal tasks have been able to replicae the 1993
findings, albeit to alesser degree. One group d reseachers testing the theory using mazes (a
gpatial-temporal task) noted that the Mozart effed “received suppat from our data” (Wil son and
Brown 1997, 38). A former skeptic, Eric Siegel of EImhurst Coll ege, tried to disprove the

theory using atest in which subjeds had to rotate the letter “E,” and foundto his surprise that



subjeds who listened to Mozart performed better. “It was as through they had pradiced the
test,” he exclamed (Kliewer 1999.
The most prevalent and successul measure of the Mozart eff ect, however, has been using

the Paper Folding and Cutting subtest of the Stanford-Binet intelligence test (PF& C).
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An example PF& C question; subjeds are told that the paper isfolded and cut as
shown on top, and asked which of the letters corresponds to the unfolded paper
(in this case, the answer is C).

One study, entirely controlled by computer, tested PF& C items and foundthat subjeds who hed
listened to Mozart did better than those who sat in silence (Nantais and Schell enberg 1999.
Ancther study tested two different PF& C items, and foundthat Mozart listeners did better than
those who listened to arelaxation tape (Rideout, Dougherty, and Wernert 1998). The reseachers
noted that the dfed was “not dramatic, bu norethelessreliable in the predicted dredion’
(Rideout, Dougherty, and Wernert 1998. The original researchers also re-tested their theory
using bath a PR& C task as well as dhort-term memory; Mozart listenersimproved in PF&C
performancebut not in the memory task (Rauscher, Shaw, and Ky 1995. They emphasized that
“the PR& C task isnat simply a spatial recognitiontask; it isatemporal series of spatial tasks”

(Rauscher, Shaw, and Ky 1995, 4§.



Nevertheless na all attempts to reproducethe Mozart eff ect findings using PR& C have
succealed. One study used PF& C tasks as well as matrices, and “found nasignificant difference
between the spatial task performance scores of subjedsin the two condtions, although the
researchers note crypticdly that “post-hoc analyses provided some interesting findings’ but do
not elaborate what these analyses or findings were (Kenealy and Monsef 1994). A series of
studiesdorein 1999also fail ed to replicate the Mozart eff ect despite using PF& C tasks (Stede

et al 1999.

Theories to Explain the M ozart Effeda

The original, 1993study was developed ou of atheory of brain organization developed
by one of the researchers cadl ed the “trion model” which hypothesizes a natural symmetry to the
brain based onan earlier theory posited by Vernon Mountcastle (Shaw 2000, 7385). When
Shaw’ s coll eague, Xiaodan Leng, ran these trion models through a music synthesizer, they were
stunred that clasdcd-sounding music erupted from the loudspeekers (Leng and Shaw 1991).
Rauscher, drawing on this research, suggested that if music ads as a sort of “pre-language” of
the brain, certain kinds of music (such as Mozart’ s) might facilit ate brain function, even ona
short-term basis. Asaresult, Rauscher and Shaw explain the higher scores on spatial-temporal
tasks by stating that such music causes “short-term causal enhancement of pattern devel opment”
(Rauscher, Shaw, and Ky 1995, 45.

Even researchers who believe in the Mozart effed are unlikely to cite the trion model by
name; most nate that the Mozart eff ect resembles the similar (and more widely accepted)
psychalogical phenomenaknown as priming (e.g., Nantais and Schell enberg 1999. Priming

refers to the “warming up” of brain neurons when stimulated by atask; for example, someone



who hesjust cdculated alarge number of sumswill have his or her neurons “primed” for that
adivity, so that he or she will do ketter at a similar task than someone whose brain isn’t similarly
“warmed up” The @ntroversial element of this explanation o the Mozart effect is that listening
to music and exeauting spatial-temporal tasks don’t seem to have anything to dowith ead aher;
nor islistening to music aparticularly adive, engaged experience. However, asthe aeaof the
brain which is gimulated by complex music is co-located with are of brain used in spatial-
reasoning tasks, it seems that this theory could have some weight (whether or not one subscribes
to the more spedfic trion model explanation).

Nevertheless ather researchers suggest that arousal or mood states may be resporsible
for the dfect. Thereisevidencethat one will perform better at abstrad reasoning tasks when
oneis mildly aroused and in agoodmood if music can placeonin amildly aroused, happy
state, this may explain the Mozart effed.

Arousal has been largely discourted as atheory for explaining the Mozart effed, despite
asertionsthat “if listening to Mozart improves cognitive performance d al, it' ®y improving
overal cognitive arousal and concentration” (Chabris, gtd. in Jones 1999. Theoriginal, 1993
study checked participants’ pulse rates, and found nosignificant differencein arousal.
Nevertheless some note that comparing Mozart’s music to relaxation instructions “means that
one canna state whether listening to Mozart improved performance or li stening to the
progressve relaxation tape reduced performance” (Stede, Ball, and Runk 1997, 1188 Inded,
if “relaxationinstructions aim to reduce aousal...it is not surprising that they shoud impair
subsequent cogniti ve performance” (Chabris 1999. Still, the original study used bah silence

and relaxation instruction controls, neither of which showed a significant reductionin puserate.



Additionally, few of the studies that have atempted to reproducethe Mozart eff ect have shown a
significant drop in scores by subjects who li stened to relaxation tapes as oppased to silence

While aousal (aphysicd variable) can largely be discourted, it isalso passble that
mood (an emotional variable) could explain the dfed. One study used the Profile of Mood
States test to measure mood levels after li stening to the Mozart sonata versus a composition by
Phili p Glass “Music with changing parts.” They foundmuch more positi ve mood scores for the
Mozart sonata, and hypothesized that since “differencesin mood rave been shown to aff ect
performance on aher cognitive tasks,” this mood dff erence might explain better performanceon
some tasks after listening to Mozart (Stede, Bass and Crook 1999. Nevertheless this particular
study failed to show any significant improvement by the Mozart group, so while mood
enhancement may explain the Mozart effect, it cannat be shown in this gudy (for there must be
an effed before one can explainit!).

Some studies do lend weight to simil ar theories involving pleasure and interest in the
li stening condtion. One study, which used a wmedy routine & verbal distrador either before or
after Mozart recording; found®no significant effect” despite using the PR& C test (Stede, Brown,
and Stoedker 199). Likewise, ancother study found that when subjeds liked a Stephen King
story used as a cntrol more than Mozart’s music, they performed better (Nantais and
Schellenberg 1999). This suggests that perhaps any “pleasant or inter esting auditory stimulus’
may do as well as music, or that perhaps boring or ungeasant controls decrease performance

(Nantais and Schell enberg 1999. They concluded:

...athough listening to music compased by Mozart might contribute to an improved performance
on subsequently presented spatial-temporal task, our research provide no evidencethat the
improvement differs from that observed with other engaging auditory stimuli that are equally
pleasing to participants (Nantais and Schellenberg 1999.



One difficulty with all of these aousal and moodtheoriesisthat if, indeed, music merely raises
arousal or moodlevels, wouldn't one aume that such arousal or moodlevels would improve all
cognitive tasks, na just spatial-temporal ones?

Anather difficulty in explaining the Mozart effect is explaining what it is abou the music
that creaesthe dfed, and what other music might work. Most studies have used the same
Mozart Sonatafor Two Pianosin D mgjor (K.448), bu afew have tested ather music as well.
Tests using music by baoth Schubert and Y anni produced results smilar to Mozart’s music
(Nantais and Schell enberg 1999 Rideout, Dougherty, and Wernert 1998. The latter piece was
chasen because it was “similar to the Mozart piece in tempo, structure, melodic and harmonic
consonance, and predictability,” but it remainsto be seen which of these variables is the most
important (Rideout, Dougherty, and Wernert 1998. On the other hand, tests with bah Philip
Glass s extremely repetitive “Music with changing parts” and popuiar British “dance or trance”
music failed to show any eff ect, suggesting that “complexly structured music, regardiessof style
or period, may enhance spatial-temporal task performance more readily than repetitious music”
(Rauscher and Shaw 1998, 839.

Nevertheless another study using “repetitive angelic female voices’ rather than
relaxationtape “in arder to provide amusicd control” foundthat it “also enhance d] spatial-task
performancerelative to silence” (Wilsonand Brown 1997, 367, 369 Additionaly, much of
Mozart’s music is repetitive in nature, including the oft-used Sonatain D mgjor. Whileitisclea
that some music works and some does nat, it seemsthat the distinction between “ complexly
structured” and “ repetitious’ music does nat fully explain the phenomenon.

What isit abou the music, then? Tempo? Instrumentation? Harmony? Melody?

Counterpoint? A strong bed, or ladk thereof? There are dozens of musicd variables that could
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be studied in an attempt to explain what music provides asimilar effed. Still, Shaw seansto
think that the seledion d the Mozart sonata s first movement was a fortuitous one: I believe
that there is something extremely spedal abou this Mozart Sonata, and in particular the first
movement....I believe that this first movement offersa‘gold mine’ in learning about higher
brain function” (Shaw 2000, 163. Shaw believes that “the brain’s resporse to thismusic islike
the Rosetta Stone for decoding the neurophysiologicd structure of the brain” (Forbes 1999.
Whileit is possible that this sonata just happensto be espedally significant, the data suggests

that it isnot uniquely so.

Significance and Future Questions

Some have analyzed the various gudies and concluded that the Mozart effect is not
significant, most famously Christopher Chabris' meta-analysis puldi shed in Nature magazine,
the very journal in which the original study was published (Chabris 1999. Chabris noted that
even when one @nstrains the dfect to spatia-temporal reasoning tasks, “it is gill about 75
percent small er than ariginally claimed, and nd statisticdly significant” (Cromie 1999.

While even the original reseachers have anended their claimsto cover only spatial-
temporal tasks and attempts to repli cate the findings have nat been nealy as siccessul, others
disagreewith Chabris assesgnent. Lois Hetland at the Harvard Graduate Schod of Educaion
examined more studies and foundthat “Mozart listeners outperformed ather groups more often
than could be explained by chance, athough the effed was usually much weder than Shaw and
Rauscher saw” (Kliewer 1999.

There ae, howvever, anumber of other variables that could accourt for the diff erences

between the experiments. Only one (Nantais and Schell enberg 1999 was compl etely controll ed
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by computer, and thus experimenters could have given subtle dues that the subjeds were
expeded to do letter with Mozart. However, even computer control cannot make the
experiment doule-blind; as one reporter noted, “How do you keep the participants from
knowing it’s Mozart onthe CD?" (Forbes 1999.

Ancther important variable is what the subjeds were told to do(and what they did do)
while the music was playing. “Did the students who li stened with care...perform differently
than thase who just sat badk and let the music wash over them?” (Linton 1999. In ore study,
“to ensure subjects’ attention to the music, they were told that they would subsequently be asked
five questions regarding the music” (Rideout, Dougherty, and Wernert 1998. This dudy was
one of the more successful in reproducing the Mozart eff ect, suggesting that attention to the
music is an important asped of the Mozart eff ect.

A similar variable not addressed at all i n the literature is the volume & which the musicis
played. Any college student can attest to the difference between quiet badkgroundmusic and
music being “blasted” out of loudspedkers or headsets. Likewise, it remainsto be seen whether
thereis aplacebo eff ect, depending on what the subjeds were told that the test was abou;
perhaps dudentstold that thisis “a test of whether li stening to Mozart makes you smarter” would
do hetter after listening to Mozart merely because it was suggested in the instructions.

Also, as Shaw thinks that the first movement of the Sonatain D is S important, one must
ask whether everyone used the first movement. Most recordings of the first movement are ébout
eight minutes long, andthusin order to fill out the full 10-minute li stening condtion, reseachers
must have ather had the trad onaloop a played thefirst half of the second (slow) movement.

This could also explain some of the discrepancies between the studies.
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Conclusion

So, shoud you run ou to Borders and grab an armload of Mozart recordings? It certainly
wouldn't do any harm, but it has yet to be mnclusively proven whether any music does almost as
well to increase your spatial-reasoning abili ty; furthermore, any effed may have more to do with
mood,arousal, or enjoyment than anything else. Asfor parentswho banbard their chil dren with
classcd music from an early age (even before birth), again there is nathing wrong with the
pradice bu even Gordon Shaw cautions, referencing a study in which rats were subjected to
Mozart 12 hous aday: “[Parents] should not give their infants such long listening exposure to
the Mozart Sonata as Rauscher did with her rats’ (Shaw 2000, 246emphasisin ariginal).

Nevertheless it is clea that the media and popuiar culture have inflated the various
findings far beyondtheir original intent. Only certain kinds of spatial reasoning have shown
improvement, and even that improvement is fleding at best. Still, as Shaw naotes, “it’s certainly
ano-lose situation” (Viadero 1998, as the worst that can happen is that one li stens to some good

music!
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