HE PHYSIOLOGICAL AND
PSYCHOLOGICAL EFFECTS OF
CLASSICAL MUSIC AND POP MUSIC ON
FEMALE HIGH SCHOOL STUDENTS

INTRODUCTION and

PURPOSE

The definition of music
varies according to different
cultures. While Africans de-
fines it as a formation close
to human nature, American
Indians view it as a means of
communication between so-
uls. K. M. Weber says, “Me-
lody is the language of hu-
man soul”; Beethoven, “Mu-
sic is a mediator between
the physical being and spiri-
tual being of individuals”; Ni-
etzsche, “Music hosts the po-
wer to inspire human mind”;
Confucius, “With music, re-
lations between people get
well, general mood calms
down, and everything gets
into order” (Fucci et al.
1996). As a combination of
sounds, music is a form of
art introducing a certain
subject that has features like
beauty and attraction, follo-
wing a certain chain of logic,
having a logical pattern, re-
quiring its performer/com-
poser to have special talents.

From early ages of his-
tory, music has been used as
a method of treatment. In
fact, music originated from
the aim to treat patients. In
ancient times, shamans, ma-
gician physicians and re-
medy finders tried to utilize
music as a means affecting
individuals or nature. Treat-
ments conducted in the Be-
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ABSTRACT

Purpose: Since the early times of history, music has evolved as a branch of art as well as
being applied for the purpose of treatment. The effects of music on individuals, animals
and plants have been heavily researched in recent years. So, we aimed to determine the
physiological and psychological effects of classical and pop music on young students.
Method: Various types of music invoke different reactions on animals, plants and individu-
als. We compared the results of effects of music we obtained from 17 female students
aged 14-16. In this regard, we measured physiological parameters of subjects such as pul-
se, systolic and diastolic blood pressures, reaction times to light and sound, and the pre-
cision of voluntary action with muscle fatigue and precision test. Moreover, we assessed
their psychological mood with the short-term memory, situational anxiety test.
In order to acquire general knowledge about subjects, they were required to fill in informa-
tion forms. We conducted the test in the same order on subjects who were individually ta-
ken into a room. The tests were applied to the subjects while they were
a) not exposed to music and to classical music;
b) not exposed to music and to pop music.
The obtained results were compared with Student’s-t and Wilcoxon-t tests.
Findings: According to the results, when prior to listening to music period was compared
with while listening period;
1. the systolic and diastolic blood pressure and the number of pulses remained
unchan ged;
. while reaction to light duration decreased, reaction to sound duration increased;
. short-term memory decreased;
. rhythmic stroke pace in muscle action increased;
. the precision of voluntary action decreased in pop music, and it increased in
classical music.
Discussion: The reason that the pulse along with the systolic diastolic pressure remained
unchanged was because the subjects were inactive and unexcited before and during the
music due to the atmosphere of experiment. The duration of reaction to sound by the sub-
jects was supposed to be short but actually their reaction to the light was shorter because
music prevented their reaction to the sound stimuli. In the same way, since music distracts
the subjects, it affects the memory in the negative way. Since precision decreases the res-
ponse when listening to the pop music and it increases during classical music, these va-
lues indicate to us that music with a fast tempo negatively affects the response at tasks
that require concentration.
Conclusions: Music hinders the reactions of the subjects to sound stimulus and affects it
in a negative way by extending the reaction time. Therefore their reaction time increases.
It is observed that music with fast rhythms affects short-term memory, decreases the ef-
fectiveness of the voluntary actions but it increases the effectiveness of the action in which
muscle action is needed. Besides, music has the ability to remove stress and also make
people feel relaxed and tranquil.
Keywords: music, physiology, psychology, reaction time, situational anxiety measuring,
precision test.
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KLASIK ve POP MUZIKLERININ LIiSELI KIZ TALEBELER
UZERINDEKI FiZYOLOJIK ve PSIKOLOJIK ETKILERI

OZET

Amac: Mizik tarihin ilk dénemlerinden beri tedavi amaci ile kullanilmasinin yani sira bir
sanat dali olarak gelismistir. Son yillarda da mizigin insanlar, hayvanlar ve bitkiler tizerin-
deki etkileri yogunlukla arastiriimaktadir. Degisik muzik tlrleri canhlarda farkl tepkiler olus-
turmaktadir. Bizde, 14-16 yas grubu 17 kiz 6grencide klasik ve pop muzigin etkilerini karsi-
lastirmayi amacladik.

Yoéntem: Deneklerin nabiz, sistolik ve diyastolik kan basinci, i1siga ve sese karsi tepki si-
releri, endurans testi ile kas yorgunlugu ve precision testi ile istemli hareketin dakikligi gi-
bi fizyolojik parametrelerini dlctik. Ayrica kisa sureli hafiza, durumluk kaygi testi ile psiko-
lojik durumlarini da degerlendirdik.

Calismaya baslamadan énce denekler hakkinda genel bilgiler edinmek icin bilgi formu dol-
durttuk. Testleri deney odasina tek tek alinan deneklere ayni sirayla veriimek tzere

A) Miziksiz ve klasik mizik dinlerken

B) Muziksiz ve pop muizik dinlerken uyguladik.

Elde edilen verileri Student’s-t ve Wilcoxon-t testi ile karsilastirdik.

Bulgular: Elde ettigimiz bulgular; mizik éncesine gére miizik dinlerken

1. Sistolik ve diyastolik kan basinci ve nabiz sayisinda bir degisme olmamistir.

2. Isiga kars! tepki sureleri azalirken,.sese karsi tepki streleri artmaktadir.

3. Kisa streli hafiza azalmaktadir.

4. Kas hareketinde ritmik vurus temposu artmaktadir.

5. istemli hareketin dakikligi pop miizikte azalmakta, klasik miizikte artmaktadir.
Tartisma: Nabiz, sistolik ve diyastolik basingta bir degisimin olmamasinin nedeni, denek-
lerin muzik éncesi ve muizik dinlerken rahat, deney ortamindan dolay! heyecansiz ve ha-
reketsiz olmalaridir. Deneklerin, sese kars tepki slrelerinin, kisa olmasi gerekirken, i1siga
karsi daha kisa sureli olmasinin nedenini, miizigin, deneklerin sese karsi tepkilerini engel-
lemesindendir. Ayni sekilde mizik deneklerin dikkatlerini dagittigr icin hafizayr olumsuz
yonde etkilemektedir. Mizik 6ncesine gére, pop mizik dinlerken, deneklerden elde edilen
dakikligin azalmasi ve mizik dncesine gore klasik mizik dinlerken elde edilen dakikligin
artmasi yonuindeki degerler bize dikkat gerektiren islerde hizli ritimli mizigin basariyi olum-
suz etkiledigini géstermektedir.

Sonug: Mizik, deneklerin sese karsi tepkilerini engellemekte ve tepki sirelerini uzatarak
olumsuz etkilemektedir. Bu nedenle sese kars! tepki sireleri artmaktadir. Hizli ritimli miizi-
gin kisa sureli hafizay ve istemli hareketlerdeki basariyi azalttigi, kas hareketi gerektiren
eylemlerde de arttirici bir eylem oldugu gérilmektedir. Ayrica, sevilen mizigin kisileri stres-
ten uzaklastirdigini, kendilerini daha rahat ve huzurlu hissetmelerine yol actigini soy-
leyebiliriz.

Anahtar Kelimeler: mizik, fizyoloji, psikoloji, tepki zamani, durumluluk kaygi él¢imd,
istemli hareketin dakikligi.

and lyrics on the memori-
es and mood of 137
students of the Le Moyne

College in Switzerland (So-

ussou 1997).

= The behavioural changes
stemming from listening
to music during doing
exercise were revealed

with a study realised by B.

D. Mills in the United Sta-

tes Sports Academy (Mills

1996).
= In a study put forward by

M. Iwanaga at all from Hi-

roshima University Beha-

vioural Science Depart-
ment, the effects of exci-
tative and sedative music
on individuals and on
psychological relief were
indicated (Iwanaga and

Tsukamoto 1997, Iwana-

ga and Moroki 1999).

We conducted a research
aiming to determine the
physiological and psycholo-
gical effects of music on 17
female high school students
of ages ranging from 14 to
16. Our purpose is to rese-
arch the quantitative effects
of music on individuals.

MATERIAL and
METHODS

We began our research
over a questionnaire by sim-

yazit II Complex with various musical modes (ma-
quams: a concept in classical Turkish music which
determines tonal relations, starting tone, reciting
tone, and the final is as well as an overall indication
of the melodic contour and patterns) are the best
examples in this regard. Starting from the Middle
Ages, music evolved and gained characteristics of
entertainment and art (Grebene 1978, Fucci et al.
1996, Tucek 1995).
Studies aimed at revealing the function of music
with its various aspects are still conducted today
(Mockel et al. 1994, Tucek 2002). Some examples
for the studies realised in this field are mentioned
below:
= In a research carried out at Ohio University,
Audio-visual Sciences Department, the beha-
vioural changes of young adults caused by
three different types of music were studied
(Fucci et al. 1996).

= S.D. Sousou studied the effects of melodies

ply determining the choice of
the type of music the students like. According to
the data revealed with the questionnaire, Vivaldi’s
Four Seasons and Tarkan’s (a famous Turkish pop
star) Simarik (Spoiled) are the most renowned and
preferred musical compositions. Besides, taking the
questionnaire as a basis, we chose 17 female high
school students who lacked any musical education
or were incapable of playing a musical instrument.

One by one we invited those chosen into a so-
und-proof room arranged in a way not to distract
their attention. We applied the same row of tests on
different days between 13:00 and 15:00; a- before
music and while listening to classical music; b- befo-
re music and while listening to pop music.

On eight subjects, we altered the orders as firstly
pop music and then classical music. We paid maxi-
mum attention to follow the same pattern of tests un-
der very same circumstances for all subjects. Prior to
listening and while listening to music, they were un-
derwent the tests below with the order presented:
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1. Systolic and diastolic blood pressures: We
measured the blood pressures over the left
brachial artery.

2. Pulse: We counted the heartbeats per minute
from the left radial artery.

3. Short-term memory: The subjects were made
to repeat three to nine numbers from back-
wards and forwards right after the numbers
were given. Wrong numbers were statisti-
cally assessed.

4. Reaction time: With a Varimex brand Messe-
gerat-Mrk432 reaction measuring device, we
measured 10 times the reaction of subjects to
light and sound stimuli with 1/100 sec. sensi-
tiveness.

5. Muscle fatigue (Endurance): The test is appli-
ed as a standard and the muscle fatigue is me-
asured with the number of pencil strokes. In
the test we used a piece of paper containing
15 pairs of squares each having edges of 17.5
cm. With the order “Begin!” the subjects we-
re demanded to place points within each
square and to pass to the next row of squares
every five seconds. We instructed the sub-
jects to keep their arms parallel to the table.
We determined the result of the test with the
dots placed into the squares. The muscle fati-
gue curve was drawn as a result of the data
obtained with and without music.

6. The precision of voluntary action: It is a stan-
dard test measuring the precision of muscle
co-ordination. We provided a comfortable se-
at for subjects. We instructed the subjects to
hold a sharp pointed pencil from its upper
end. The subjects were supposed to hold the-
ir hands parallel and over the table. With the
instruction “Begin!” we wanted the subjects
to draw straight lines between two parallel li-
nes measuring 23 cm. which got narrower to-
wards the bottom like the letter V. The lines
were supposed to be placed within the given
lines and not to touch them. We have provi-

ded 9 seconds for each line which were repe-
ated five times. The distance between the li-
nes touching the edge of the narrowing lines
and starting point were assessed as perfecti-
on distance in terms of cm.

7. Situational anxiety measuring: During these
tests 10 positive phrases such as “I am rela-
xed at the moment”, “I feel safe” and 10 nega-
tive phrases such as “I am anxious at the mo-
ment”, “I feel depressed” were responded by
subjects. We non-parametrically assessed the
responses as none-1, a little-2, a lot-3 and
completely-4 (Spielberger et al. 1970).

The values obtained over the tests were grouped
according to their types. By applying Student’s t and
Wilcoxon t-tests to the values, we have determined
the indications before and after music.

FINDINGS

We conducted the experiments on 17 female
students who expressed their liking for both pop
and classical music, e.g. Tarkan’s Simarik (Spoiled) -
I Die For You, and Vivaldi’s Four Seasons, and who
lacked a systematic musical education.

Not a statistically noteworthy difference was ob-
served in the number of pulses and in the systolic
and diastolic blood pressure values before the clas-
sical and pop music period and while listening pe-
riod. The relevant results are indicated in Table 1
and Graphics 1, 2 and 3.

The reaction time of subjects got longer during
listening to both pop and classical music when
compared to prior to listening. However, their reac-
tion to light got shorter. The relevant values are
displayed in Table 2 and Graphics 4, 5.

During the short-term memory test, the sub-
jects tend to make more mistakes when they are
exposed to music. The number of points the sub-
jects placed onto papers increased in the enduran-
ce test. Difference at an important level was obser-
ved during the precision test, which resulted in
the decrease of attention and punctuality. The re-

Table 1: The standard deviation of the values of pulse numbers and the systolic and

diastolic blood pressure values before the classical and pop music period and while
listening period (n=17).

Prior to While listening Prior to pop  While listening
classical music to class. music music to pop music
Heart pulses 82.11+10.36 81.22+11.21 82.76+8.63 83.26+6.68
(1/min.)
Systolic blood pressure 107.42+5.87 106.64+4.86 109+1.10 110.36+3.61
(mmHg)
Diastolic blood pressure 57.9+8.85 58.66+8.33 60.35+7.97 58.92+7.64

(mmHg)
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Figure 1. The mean values and standart errors in the heart pulses of

the test subjects (n=17).

ulses/min =]
P o
BE&n m
ju]

Before Classical Music Listening
While Classical Music Listening

Before Pop Music Listening

While Pop Music Listening '[' T

Figure 2. The mean values and standart errors of systolic blood
pressures of the test subjects (n=17).
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Figure 3. The mean values and standart errors of diastolic blood
pressures of the test subjects (n=17).
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sults of the tests are indicated in Table 3 and Grap-
hics 6, 7, 8.

In evaluating the situational anxiety test, we fo-
und out that the scores relevant to the negative
psychological mood dominant in all subjects decre-
ased prior to listening to music when compared

with while listening whereas scores denoting the
positive psychological mood of subjects increased.

Based on the points in Table 4 and 5, we deter-
mined the situational anxiety scores for each sub-
ject as prior to listening and while listening. When
we assessed the values with non-parametric
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Table 2: The mean values and standard deviations of the reaction time of subjects to light and

sound before the classical and pop music period and while listening period (n=17; *p<0.05)

Prior to While listening Prior to pop While listening

classical music to class. music music to pop music
Light Reaction Time (s.) 0.296+0.032 0.271+0.030 (*) 0.303+0.027 0.270+0.025 (*)
Sound Reaction Time (s.) 0.189+0.023 0.228+0.031 (*) 0.202+0.032 0.235+0.041 (*)

Figure 4. The mean values and standart errors of the reaction time

of the test subjects to light before the classical and pop music

period while listening (n=17).
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Figure 5. The mean values and standart errors of the reaction time

of the test subjects to sound before the classical and pop music
period while listening (n=17; *p<0.05).
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Wilcoxon t-test, it became obvious that the negative
psychological mood decreased while listening to
music.

DISCUSSION

The facts we obtained during our research led
us to the following conclusions:

No change was detected in pulse, diastolic and
systolic pressures. The reasons of change in the pa-
rameters are mostly due to the comfortable envi-
ronment provided for the subjects prior to music
and while being exposed to music.

We also observed that the time to respond to so-
und increased. The reason of it could be that our
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subjects reacted to a different sound. Music pre- light was observed to decrease. The reason may be
vents the subjects to respond to another stimulus, that the subjects were mostly focused on the sound
extending the time of reaction negatively. stimulus which divided their attention as their ref-

During listening to music, the time to react to  lexes relaxed leading to an easy and rapid reaction.

Table 3: The mean values and standard deviations of the short time memory, muscle fatigue

and punctuality of voluntary actions of the test subjects the classical and pop music before
and while listening period (n=17; *p<0.05).

Prior to While listening Prior to Pop While listening
Classical music  to Class. music Music to Pop Music
Short-term memory 6.36+£1.13 6.96+£1.17 (*) 5.87+1.16 6.20£1.15 (*)
(number of errors)
Muscle fatigue 16.54+1.70 17.95+1.50 (*) 16.46+2.58 18.98+2.56 (*)
(number of points)
The punctuality of voluntary 7.03+0.59 8.33+0.22 (*) 7.99+0.60 6.85+0.25 (*)
action (the length of flawless
line cm)

Figure 6. The mean values and standart errors of short-term memory

measures of the test sebjects before the classical and pop music
period while listening (n=17; *p<0.05).
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Figure 7. The mean values and standart errors of the measures of
voluntary actionpunctuality obtained through the precision test
conducted on test subjects (n=17; *p<0.05).
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Figure 8. The mean values and standart errors of the muscle fatigue

of the test subjects, before and while the classical and pop music
listening period (n=17; *p<0.05).
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Figure 9. The mean values and standart errors of the measures of muscle fatique of the test
sebjects, before and while classic music listening period.
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In the short-term memory test, we concluded
that the increase of errors during the listening to
music period (when compared with the before lis-
tening period) was due to music, which is a factor
causing the subjects to be less careful, who are al-
ready at an age when the tendency to be less care-
ful is quite high. The effects of melody and lyrics
were separately researched during the tests con-
ducted by Soussou (1997) on 137 students. The re-
search revealed the fact that lyrics have no relation
with memory but on the other hand music has an
overall effect on it. We also reached the same
conclusion as the stated one, that is, pop and clas-

sical music have negative effects on memory. We
observed that the subjects had difficulty in repe-
ating the numbers they were given when exposed
to music.

Judging from the values obtained from the
muscle fatigue test (endurance), that is, the incre-
ase in the number of dots placed onto the paper
while listening to music, it was revealed that music
increased the rhythmic strokes of muscles and in a
way it increased the motivation of subjects. We can
conclude that quick rhythms of music cause rapid
muscle movements in subjects (Iwanaga and Moro-
ki 1999).
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Figure 10. The mean values and standart errors of the measures of the muscle fatique of the

test sebjects, before and while pop music listening period.
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Table 4: The distribution of scores denoting the negative psychological mood of the subjects.

Points Prior to While listening Prior to pop While listening
classical music to class. music music to pop music
1 99 112 120 131
2 1 18 9
3 0 0
4 1 0

Table 5: The distribution of scores denoting the positive psychological mood of the subjects.

Points Prior to While listening Prior to pop While listening
classical music to class. music music to pop music
1 6 6 6 2
2 15 13 23 16
3 32 42 43 48
4 56 59 68 74

In the precision test, judging from the values in-
dicating that precision of subjects decreased while
listening to pop music and increased while liste-
ning to classical music, we concluded that music
types containing quick rhythms negatively affect
the actions requiring focus and concentration.

The negative responses received from all sub-
jects before they were exposed to music were dec-
reased while listening during the measurement of
situational anxiety. The subjects said they felt them-
selves more comfortable and happier. Previous re-
searches conducted on the effect of music upon

stress also yielded similar results (Brownley et al.
1995, Mclntyre and Cowell 1991).

We found out that music types containing quick
rhythms decreased the success at short-term me-
mory and voluntary action; consequently these
types of music decrease the amount of attention at
deeds requiring attention.

It could be concluded that the music with quick
rhythms which is liked by subjects have positive ef-
fects on actions demanding muscle movement, re-
moving the stress of the subject and causing a
complete peace of mind.
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CONCLUSION

When we evaluated the findings, following
conclusion were made.

= The pulse and the systolic blood pressure re-
mained unchanged.

= We observed that the duration to the sound
reaction time increased.

= The reaction time duration to light decreases
in an environment with music.

= We determined that pop and classical music
affects the short-term memory in a negative?
(opposite) ways.

= We observed that music increased the rhyth-
mic stroke pace in muscle action but it nega-
tively affected the success just as in the preci-
sion of the voluntary action test.

= We determined that music removed stress
from the subjects and it made them feel rela-
xed and tranquil.
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