SCIENTIFIC CORRESPONDENCE

Music and spatial task performance

51k — There are correlational’, historical®
and anecdotal® relationships between
music cognition and other ‘higher brain
functions’, but no causal relationship
has been demonstrated between music
cognition and cognitions pertaining to
abstract operations such as mathematical
or spatial reasoning. We performed an

spatial [0} scores of 119, 111 and 110,
respectively. Thus, the 10s of subjects
participating in the music condition were
8-9 points above their 1Q scores in
the other two conditions, A one-factor
(listening condition} repeated measures
analysis of varance (ANOVA) per-
formed on SAS revealed that subjects

Standard age scores
I3 equivalents

Music Ralaxation Silanca

Standard age scores for each of the three listening con-
ditions

Testing procedure. In the music condition, the subject
listened to 10 min of the Mozarl piece. The relaxation
condition reguired the subject to listen to 10 min of relaxation
instructions designed to lower blood pressure, The silence
condition required the subject to sitin silence for 10 min. One
of three abstract reasoning tests taken from the Stanford—
Binet inteliigence scale® was given afier each of the listening
conditions. The abstract/spatial reasoning tasks consisted of
a pattern analysis test, a multiple-choice matrices test and a
multiple-choice paper-folding and cutting test. For our
sample, these three tasks comrelated at the 0.01 level of
significonce. We were thus able to treat them as equal
measures of abstract reasoning ability

Scoring. Faw scores were colculated by subtracting the
number of items failed from the ki ghest iterm number adminis-
tered. These werne then converted 1o SAS using the Stanford-
Binet's SAS conversion table of normalized standard scores
with & mean set at 50 and a standard deviation of B, 1Q
equivalents were calculated by first multiplying each SAS by 3
{the number of sublests required by the Stanford—Binet for
calculating 10s). We then used their area score conversion
table, designed to have a mean of 100 and a standard
deviation of 16, to obtain SAS 1] equivalents.

performed berter on the ab-
stract/spatial reasoning tests
after listening o Mogzart
than after listening <o
cither the relaxauon tape
or to nothing (55 = 7.08;
P = 0L.002), The music con-
dition differed significantly
from both the relaxation
and the silence conditions
(Scheffe’s ¢+ = 341, P =
0.002; r = 3.67, P = 0.0008,
two-tailed,  respectively).
The relaxation and silence
conditions did not differ
(¢t = 0.795; P = 0432, two-
tailed). Pulse rates were
taken before and afier
cach listening condition. A
two-factor  (histening con-
dition and tme of pulse
measure} repeated  mea-
sures ANOVA  revealed
no  inlerackion  or  main
effects for pulse, thereby
excluding arouwsal as  an
obvious cause. We found no
order effects for either con-
dition presentation or task,
nor any experimenter effect.

The enhancing effect of
the music condition s (em-
poral, and does not extend
beyond the 10-15-minute
period during which sub-
pects were engaged in each
spatial task. Inclusion of a

experiment in which students were each
given three sets of standard 10 spatial
reasoning tasks; each task was preceded
by 10 minutes of (1) listening 1o Mozart’s
sonata for two pianos in D major, |
(2) listening 1o a relaxation tape; or (3}
silence. Performance was improved for
those tasks immediately following the first
condition compared 1o the second two,
Thirty-six college studemis participated
in all three listeming conditions. Im-
mediately following each histening condi-
tion, the student’s spatial reasoning skills
were tested wsing the Stanford—Binet in-
telligence scale’. The mean standard age
seores (SAS) for the three histening condi-
tions are shown in the figure. The music
condition yielded a mean SAS of 57.56;
the mean SAS for the relaxation condition
waus 54.61 and the mean score for the silent
condition was 54,00, To assess the impact
of these scores, we “translated’ them 1o
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delay period (as a variablc) between the

music listening condition and the testing
period would allow us quantitatively to

-determing the presence of a decay con-

3

stant. [t would also be interesting (o vary
the listening time to optimize the enhanc-
ing effect, and to examine whether other
measures of general intelligence (verbal
reasoning, quantitative reasoning and
short-term memory) would be similarly
facilitated. Because we used only onc
musical sample of one composer, various
other compositions and musical styles

should also be examined. We predict that

music lacking complexity or which is re-

pettive may interfere wirh, rather than

enhance. abstract reasoning. Also, as

m usicians may process music in a different

way from non-musicians, it would be

interesting to compare these two groups.
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