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• .-lBSTR.-lCT

The purpose ofthis study wa.< to imestigate whether young Inlànts \\lluld

ditTerentiate sedative vocal music in thelr mother tongue versus sedative vocal musIc In a

foreign language. ft was hypothesized that if infants dld discriminate Octween the

two languages. they would demonstrate a preference for their r:lother tongue. The

responses often one-to four-day-old full-term infa~ts were rccorded by mcasuring

their sucking rate while presenting lullabies. The infants were randomly and evenly

divided into two groups. The lirst group heard four presentations of the mother

tongue version followed by four presentations of the foreign language version. The

second group heard the foreign language version ofa 1..t1laby follo\ved by the same

lullaby sung in the infant's mother tongue. AS-second interval ofsilence was spaced

between lullabies. The lullaby chosen was Twinkle Twinkle Utile Star. ft was

performed by a c1assically trained soprano. in English, French, ltalian, and Russian.

Russian was chosen as the foreign language and English, French, and ltalian covered the

mother tongues for ail infants in the study.

Results revealed that infants were not able to detect a difTerence between the mother

tongue version of the Iullaby as opposed to the foreign language version. However, the

results of the present study may be attributed to an insufficient sample size and to the

inefTectiveness ofthe methodology employed.
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• SOJHfAIRE

I.e bul de cett~ étude était d'investIguer SI de très Jeunes nouv~au-né" pouvaient

dIstinguer une berceuse chant':e dans leur langue maternelle il l'oppos~ d'une berceuse

chantée dans une langue étrangère Si les nouveau-n':s réussissaient à tàire cette

distinction. l'hypoth~se était qu'ils Mmontreraient une préférence pour leur langue

maternelle. Les réponses de dix nouveau-nes. âgés entre un et quatre jours. furent

examint.:':s en mesurant la rapidité du niveau de succion lorsqu'une berceuse leur était

présentée. Les dix nouveau-nés ont été diviseS au hasard et en deu.x groupes egau.x. Le

premier groupe avait entendu en premier. quatre présentations de la berceuse chantée

dans la langue maternelle. suivi de quatre présentations de la berceuse chantée dans une

langue étrangère. Le deu.xième groupe avait entendu la berceuse chantée dans la

langue étrangère suivi de la même berceuse chantée dans les langues maternelles de

chaque nouveau-né. Un intervalle de 5 secondes de silence etait espacéentre chaque

berceuse. La berceuse choisie était "Ah' vous dirais-je maman". Elle était interpretée

par une chanteuse de fonnation classique, en anglais, francais, italien.. et russe. Le russe

était choisi comme langue étrangère. tandis que l'anglais, le francais et "italien servaient

comme langue maternelle pour tous nouveau-nés dans la présente étude.

Les rcSulillts ont démontré que les nouveau-nés ne pouvaient pas significativement

détecter une différence entre la version de la berceuse en langue maternelle et la version

en langue étrangère, Cependant. les résultats de la presente étude peuvent être atnibués

à l'insuffisance du nombre de sujets ainsi qu'à l'inéfficacitéde la méthodologie utilisée.
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• ISTRODl'CTlOS

Speculation about the fi:tus' sensitl\'ity to sound and mo\ement is as old as Western

c\\'iIl7.allon (Sundberg, 1979). In Plato's !,t,/ws for example. the imponance ofmo\'ement

I~ ud\ocated lor pregnant women. 1n fac!. one specific law required expeetant mothers

to "walk about and fashion the embryo within as we fashion wax before it hardens"

(Jowen. 1920).

The Bible also speaks of the experienee of the ehild before binh. In the following

passage. St. Luke tells of Mary's meeting with Elizabeth. the \\ife of Zaehariah. and

explains how the unborn child reaeted to the sound of her voiee:

And when Elizabeth heard the greeting ofMar". the babe leaped in her womb; and
Elizabeth was filled with the Holy Spirit and she exclaimed with a loud cry.
"Blessed are you among women. and blessed is the lTuit ofyour womb! And why
is this h'Tllnted me. that the mother ofmy Lord should come to me? For behold.
when the voice ofyour greeting came to me cars. the babe in my womb leape<! for
joy.

(Luke 1:41-44)

Clearly. the relationship of the unborn child to both sound and movement has a rich

background both in universal human experience and in historical documents ofgreat

cultural importance, Since the advent ofultrasound. representations of the womb

in medical literature have also shifted from being viewed as " an impermeable barrier

between the fetus and the outside world" to images of the womb as "a penetrable

'window' onto the fetus" (Adams. 1994).

Russian physicians were among the first to do research in physical movements of

e.,,-pectant mothers (Bjorl.:vold. 1989). In the late 1950's, K1osovskij showed how
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m<1\ <:m..:nt' of hoth m<lth..:r anJ li:lu, pr<lJu..:..: "hang..:, 10 th..: ti:tu>' n..:r.,'u, ",1":111 that

,tlmulat..: eh..:mieal proe..:"..:, \\ hl"h 10 turn Jlr..:..:tlv ani:..:t th..: hralO'> matur.lllOn anJ

..:apaeity w fun..:tlOn 1Klo'(1\'''I.1. 1<)631 1k ..:ondud..:d Ihat "..:'(t..:rlOr IOtlu..:n"..:, pla\

a major roi..: in th.: d..:vdopm..:nt of th.: ehild h..:for.: hmh."

Th.: auditory ahiliti..:, of th.: de\doping ti:tu, al,o ha\..: he.:n th.: oh.1.:"t "f

ir.vestigations ofhoth physieians and psyeholcgists alik..:. ln fa..:t. as .:arl\ a, th.: lat.:

1920's. Peipcr (in Forbes &; Forbes. 1927) r..:poned that a hand hdd on th.: abdomen of

a pregnant woman could deteet fetal mOlement in response to the sudd,'n honk of a

nearby automobile horn. No less crude methodologically. Fortx:s and Fom..-s ( 1'127) also

observed that a metal funnel struck on :ne side of a bathtub provokcd a brictly visibk rise

of the abdominal wall of the pregnant woman as weil as her repon of sensations of lètal

movement. ln another study. Sonntag and Wallace (1935) repeatedly applied a 120

cycles pel' second stimulus to the abdominal ....-all ofseven women in the tinal 12 weeks

of prcgnancy and recotded their sensations of l'etaI movement. They found that fetu.o;c:s

respond to sound beginning in the tenth prenatal week and this responsc increases as a

function of l'etaI age. This finding was medically explained by Arey (1965) who

demonstrated in his investigations that by the later l'etai months. anatomical development

in the auditory system is largely complete. with middle and inner ear as weil as relevant

brain stem structures having attained adult dimensions. ln facL, recent medical studies

have shown that it is even possible to deteet minor hearing problems trom the thiny-fifth

week ofgestation (Jer.sen, 1985). From the sixth month on, fetuses ~ically respond to

sound with incrcased heart rates (Verny, 1982; Eisenberg, 1976). Morcover, it is notjust

aura1ly that sound reaches the fetus; it is a1so transmitted in the fonn of vibrations !Tom

2



• th" moth"r\ hoo\ \ 13 th" "31"r ln th" ammotle sac. lhus alli:ettng the felus's enure h"d\

1Hlmk \ old. Il/Xl/ lin lh" "a\. sound heeomes a 10131 bod\' <:xp<:n<:nc<: for th<:

(~t.:\ dopmg ft:tu~

:\ k" r<:s<:arch<:rs h3\<: sludl<:d not onl\ th<: ti:tus' r<:actlon to sounds but also tht:ir

['ot<:ntI31 tix r<:m<:mb<:nng tht:m. Th<:r<: IS. in làc!. <:\idenc<: to suggt:st that the newbom

may r<:m<:mb<:r at I<:asllh<: last six months tn th<: womb (Yako\k\. 1962: Axlin<:, 1964:

To"btn. 1971. Jano\. 19831 Janm. lor exampl<:. reponed thatth.: fetus is a b<:ing that

r<:sponds. r<:acts to. and r<:memb<:rs its exp.:rience. He described these early memories as

"binh impnnts" anè bdi.:vcd that even th.: binh exp.:ri.:nce itsdf can be rememb.:red. In

one study 10.. example. a patient of Dr. Jano\' reli\'ed under hypnosis his traumatic binh

<:xp.:nence:

One cannot image what it is like to he squeezed for hours by massive
contractions: to he blocked in an unyidding canal or pushed back up
the canal by a nurse's hands: to he sutTocated by an overdose of anesthetic:
to he drowned in viscous lluid; to he fighting for air; to he squeezed by a
doctor's metal forceps around the head and yanked out unceremoniously ..
and then hdd upside dO\\l1 in a cold room, spanked sharply by a stranger
and removed from the only p.:rson 1rea\ly knew.

(Janov, p.14)

This patient w.:nt to set: Dr. Janov because ofa severe, lifelong asthmatic history. After

his session, th.: patient was reponedly relieved to discover that there was in fuct a

connection hetween his trauma at birth and his asthma:

1couldn't breathe at birth and during my life l've had asthma which
reproduces the same sensation ofnot being able to breathe: it kept
alive the feeling that 1couldn't breathe and reminded me ofthe trauma
1had been through.

(Janov, p.83)
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•
l'l:tus. anJ he.: hdh':\I".'J that Ihc..:'L' hlrth Impnnh ma\ lh,,:k"rl1lllh.." ~IIX'I'lHI" ph\"'h)i'l~·h.:~ll. .

nxallin~ ~ound~ heard "hile in the '\lllnl>

l\\cnly-cight and lhe IhinY-~~'C'lI1d \\eeb of ge~lallon. Ihe IClu~' ner\ ous syslem leack...

a slage ofdcvclopmenl vinually identieallolhalofa ne\\b<lrn ehild The I>r.lln slem

also matures rapidly during this lime. Neurulogieally. lherel'"e. e'er\th,"~ IS m place

for the fetus 10 slore sounds in its long-lerm mcmory ln làel. b<lth Verny 11~l\2l and De

Caspc:r ( 1980) have shown lhal the Ictus is able 10 remembcr sounds frum lhe elghlh

month. ifnot earlier. For examplc. De Caspc:r (1980) carricd ouI sc\leml expcriments

which showc:d that "within the tirst thrc:c: days of postnatal devdopment. newb<lms prv:lcr

the human \loice:, discriminate helwc:c:n speakers, and demonstmle a prclèrence lor Iheir

mothers' \loice with only limitc:d maternai exposure." Th<:sc lindin~,'s It.-d him to sU~'CS1

that sound preferences a/icr binh are influenced by whal is heard prenatally To tcst thlS

hypothesis. De Caspc:r and Spc:nce ( 1982) askc:d sixtc:c:n p"-"!.'T1ant womc:n to n:ad a pocm

to their respc:c:ti\le l'etuses l'rom a well-known children's book by Dr. Sc:u.'iS, The ('al ln Ihe

4



1/<Jt (Seuss. 1957 j:

The sun did not shine.
It WOlS too wet to play.

So we sat in the house
Ali the cold, cold. wet day.

The women were instructed to read the whole poem aloud twice a da)' during the

last six and a halfweeks oftheir pregnancies. De Casper and Spence estimated that by

the time oftheir birth, each of these fetuses were exposed to the poem for about live

hours.

After the children were bom, the researchers employed an established sucking test

known as the Hi~h Amplitude Suekin~ Tee/mique (HAS). The HAS technique was

believed by De Casper and Spence to be the most reliable operant measure available for

testing infants under four months ofage. Newborns wore headphones, and nipples were

placed in their mouths. If the baby sucked in one rhythm, it would hear a tape ofits

mother reading The Cat in the Hat: if it sucked in another, it would hear its mother

reading Nancy and Eric Gumey's, The King. the Miee, and the Cheese (1965). The

rhythm ofthis poem was altogether different and there were no rhymes:

Once upon a rime,
ln a faraway country,
There lived a Idng ...

Resuits revealed that the newborns rarely chose to hear the latter poem. They

preferred the poem from their prenatal environment It might be argued however, !hat

perhaps the tirst poem was simply more attractive to these infants because ofthe

hypnotic regularity in rhyme and rhythm ofthe poem itself. De Casper and Spence
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\ 1986) therefore altered the phonetic character. rh~mes. and rh~1hms of the pocms. and

were able to confinn that newborns were still able to pick out the pocm their mc>thers had

read to them in the womb. They were even able to do this whether or not the poem was

read by the mother or another person reciting the story.

Another question that has been studied is whether the fetus is able to "understand"

differing emotional meanings in its mother's voice (Verny. 1982; Kuhl. 1985). Changes

in the mother's emotional state have been shown to produce changes in her biochemistry.

her movements. and her tone ofvoice. Thunnan. Chase. and Langness (1987). for

example. indicated that the fetus receives various types ofbiochemical imprints such as

endorphins (honnones present when the mother is in the state ofwell-being) and that

these biochemical imprints can be triggered bya variety ofevents. including song.

Mehler et al. (1988) demonstrated how familillrity played an important role in the

capacity ofyoung infants to distinguished utterances from two different languages. They

designed and condueted an extensive series ofstudies with four-day-old French infants

to see if the infants could distinguish between their mother tongue and a foreign

language. In one such experiment, a fluent French-Russian speaker recorded an oral

account ofsorne events in her life. once in French and once in Russian. Fifteen different

sound samples with durations from 13 to 22 seconds were selected for each language. A

test sequence was then prepared by randomly ordering the utterances and interspersing a

S-second silent interval between successive samples. Ten infants ofFrench speaking

mothers were assigned randomly to each of four test conditions. Two ofthese were no

language change control conditions: one consisted exclusively ofRussian samples and

6



the other of French samples. For the other two groups. infants heard French samples

during the tirst phase of the test period. followed by Russian samples in the seccnd

phase. or they heard Russian samples tirst. followed by the French samples. As in the De

Casper and Spence (1986) study, the HAS technique was employed to measure sucking

raIe. Results revealed that four-day-old infants discriminated lx-.,veen the two languages

by sucking at signiticantly higher rates for French than for Russian sampIes.

Although these results suggest that newboms can in fact discriminate bet\veen their

mother longue and a foreign language. Mehler and his research team wondered if

newboms could discriminate between utterances from t\Vo foreign languages. In a

subsequent study (1989), a speaker who spoke ltalian and American English f1uently was

recorded. Ten infants were assigned randomly to each oft\Vo experimental groups.

English-ltalian and ltalian-English. Eight subjects were randomly assigned to one oft\Vo

control groups. English-English and ltalian-ltalian. Results revealed that French infants

gave no evidence ofdiscriminating English from ltalian utterances. Henee in light

of the previous experiment, the ability to discriminate utterances from t\Vo languages

appeared to depend upon greater familiarity with one ofthe t\Vo languages.

lt may be that the child's language training starts long before the moment of

birth. Moreover. it is in the most literai sense a molher longue that the fetus begins to

leam. for it is above all the mother's voice that reaches the unbom child. However, there

are many ways in which languages differ with respect to their sound structure. For

example. language may differ in their phonetic segments (Garnica, 1973). They also may

differ in their prosodie characteristics such as their rhythms or stress patterns (Waterson,
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1971). Did the infants then simply rcspond on the basis of cert:un characteristics such

as the intonational contours and the rhythm ofa spt.'Cific language' Furthennore. the

mother tongue that the child begins to acquirc: in the womb can bc considered at mot a

musical mother tongue as weil. for it is the musical qualities of the mother's voice - the

tone. the rhythm. the tempo. the dynamics - that acquire meaning for the fetus. IlQlthe

meanings ofthe words that she happens to be using. lt is. in làct. the mother's voice - in

speech. song and laughter - \vith which the fetus became familiar during the months in

the womb. This familiarity gives continuity in the transition ITom fetus to newbom.

Therefore, if the stimuli were to be manipulated in such a way as to replace the

intonational contours and accents of speech into musical pitch contours and accents.

would the sound and rhythm ofan infant's familiar native language still be

distinguishable? As already mentioned. there is sufficient evidence to suggest that the

fetus hears sounds long before birth. Research on the fetus' response to musical sounds

however, is seant Butterfield and Siperstein (1972) for example., found that neonates of

1-2 days ofage eXhibited a strong preference for vocal music over instrumental music.

Furthennore, other studies have shown that both neonates and older infants (2 months of

age) respond better to sedative music than to stimulative music (Tims, 1978; Lepage and

Dufresne, in press). However, only the barest beginnings have becn made in research

studies relating prenatal to postnatal musical experience.
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• Purpose ofthe study:

The: present study anempted to e:xtend the tindings of Mehler et al. ( 1988) by

invcstigating whether infants could differentiate between their native language and a

foreign language if the languages were sung instead of spoken. il was also hypothesized

that young infants would demonstrate a preference for sedative. vocal music in their

mother tongue versus such music in a foreign language. This hypothesis was inferred

from past rcsearch of the Affective Domain Ta'(onomy Continuum (Krathwohl. Bloom.

and Masia.1964J. in which the tirst three abilities - receiving. responding. and valuing

have becn shown to occur in carly infancy (Tim. 1978; Michel. 1973; Simons. 1986J.
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• METHOD

Subjects:

Subjects were ten one- to four-day-old full-term infants. between 37-41 weeks of

gestation. barn at the Sir Mortimer B.Davis Jewish General Hospital in Montreal. Only

those infants that were exc1usively formula fed. weighed at least 2500g. and had no

obvious hearing deficilS were selected. Two infants were exc1uded from the study for

persistent crying and for falling asleep while feeding. Infants suffering from jaundice

requiring phototherapy a1so were exc1uded.

Preparation ofExperimental Tapes:

A SONY digital audiotape master was prepared from repeated performances ofa

lullaby. '7winIcJe. TwinIcJe Liu/e Star". The recording was engineered by a graduate

student enrolled in the Sound Recording Program at McGiII University. An AKG CI2

BR microphone, a Sony MXP 3000 mixer, and a Panasonic RDAT 3700 Dat recorder

was used to record the performances.

Two copies from the master tape were made on a KABA Reallime Professional

Duplicating System, using high-quality Maxell XLII audiotapes. On these audiotapes, a

test sequence was created by ordering IWO versions ofthe same lullaby. One version was

the lullaby sung in the mother tongue ofthe infant, and the other version was the lullaby

sung in a foreign language. Each version was repeated four limes, with 5-second

intervaIs ofsilence-spaced between successive examples. The same sequence ofversions

10



was then recorded twice to produce the tinal test tapes for each language. Side "A" of

each test tape consisted of the recorded lullaby sung tirst in the mother tongue four limes

followed by four repetitions of the lullaby sung in the foreign language. Side "B" ofeach

test tape consisted of the recorded lullaby sung tirst in the foreign language followed by

the mother tongue. The lullaby was performed in English. French. Italian. and Russian

bya c1assically trained soprano. The mother tongues for aIl infants in the study were

either English. French or Italian. Russian \Vas chosen as the foreign language. Each

version of the lullaby \Vas sung at the same tempo. and in the same tonality.

Tlle High Amplitude Sucking Tecllnique:

The methodology used in this study employed a modification ofthe High Amplitude

Sucking Technique (HAS). The usual HAS procedure is an operant non-nutritive

methodology. Non-nutritive sucking occurs in the first hOUTS ofpostnatallife, even

before the first feeding (Kcssen, Leutzendorff. & Stoutsenberger, 1967). The HAS has

been shown to be a reliable measure ofthe frequency ofan infant's suck (Kaye, 1967;

Kessen. 1967). With this procedure, infants learn that sucking strongly on a plastic nipple

will result in the presentation ofsound. At first, the rate ofhigh amplitude sucking

increascs as the infant learns the contingency. It then decreascs over time as the novelry

ofthe stimulus declines. Changing the auditory stimulus usually results in an increased

rate ofsucking, provided tha! the baby notices the change. However, a few studies have

reported methodological weaknesses with this procedure. For example, Ferland (1987)

reported that non-nutritive sucking generated insufficient intercst on the part ofthe

11



infants e:ve:n whe:n a nove:! auditory stimulus was uscd as re:inforce:me:nl. The:rd"re:. he:

suggestcd de:veloping an alternativc te:chniquc in which the: re:inforclng and

discriminative stimuli would be inde:pc:ndcnt from e:ach othe:r. Thus unlikc prc\"lous

studie:s involving non-nutritive: HAS. (Bune:rfic:ld and Sipc:rste:in. 1972; Eimas e:l ul ..

1971: Morse. 19nb: Sipc:rstein. 1973: Tre:hub and Rabinovitch. 1972; Tre:hub. 1l}73.

De Casper & Spence. 1986: Mehler e:t al.. 1988). inlànts' sucking was re:corde:d in the:

present study ClS the:y were being bonle fe:d. ln this way. the: re:inforce:me:nt e:mploye:d

(feeding) was independent of the discriminative stimuli (musical e:xce:rpts).

.4.pparalllS:

Sterile gloves and scissors were used to make a small hole in the: nipple ofa 4-oz

baby bonle. A feeding tube was then insened through this hole and into a prepared

bottle of infant formula. The end ofthe feeding tube was connected to a Statham

physiological pressure transducer machine (Model P23AA). The transducer l'cd into a

direct current preamplilier ofa Grass polygraph (Model 79) which provided a graphie

record of the frequency of the infants' sucking. An RP-7824 SONY tape recorder, a Scon

417A stereo amplilier and a Braun L 620 loudspeaker were used to provide the auditory

output.

Procedure:

A protocol of the study was approved by the Sir Monimer B. Davis Jewish General

Hospital's Ethics Committee (sec Appendix A) and by the Quebec Minister of

12



Ilcalth 1scc Appcndlx BI Th<:r<:after. a I:st of ne" bmhs was obtained on a daily basis

from the records of the hospllal From this lis!. medical information on each subject was

50liclled by spcaking with the subject's nurse and by verifying mothers' med'cal chans.

Mothers of the infanL~ who met the established criteria for inclusion in the expcriment

\\Ien: approached by the investigator for their consent (See Appendix C for the consent

form). Ifeither the mother or làther read and signed the consent form. this form was then

placed in the baby's medical chan and testing began.

SubjecL~ were randomly and evenly assigned to one of two test groups. One b'rouP

heard the mother tongue version of the lullaby four times. followed by the same lullaby

sung four times in a foreign language. For subjects in the other group. the foreign

language version of the lullaby were played first. followed by the mother tongue

examples. Each subjec:t thus liSlt'ned to eigl-t examples altogether. There was a 5

second interval ofsilence between examples.

During testing. infants were held with their heads in the crook oftheir mothers' or

fathers' right arms, in a semi-reclining position and facing a loudspeaker. Ali testing took

place inside the Newbom Laboratory of the Sir Mortimer B. Davis Jewish General

Hospital.
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RESl1.T5

Tho.: do.:po.:ndenl mo.:asuro.: o.:onsislo.:d ortho.: a\o.:rago.: numbo.:r or recurdo.:d suc~s po.:r

so.:cond. Tho.: rne:ans l'or mOlher longue. Ii.lr.:.gn language:. and siknc<: be:l\\e:o.:n lullailles

"e:re: e:xamine:d l'or Group A \ the: lullahy sung in the inlàn!'s m,'lher longue 1i..I1,'\\e:d h,

lhe foreign language: '':l'Sion) and Group B (Ihe: lull:!.hy sung in the Ii..r<:ign language:

followc:d hy Ihe: molher longue 'e:l'Sion).

Group A and B results:

Descriplive data for both groups are shown in Table 1. A two-way mix<:J design

analysis ofvariance was performed in order to compare cach oflhe suhjc:cts' scores with

cach of the three treatmenl~.

Table 1

1Je.<eripli»: JaItJ for C;Tfmps A euld B

GrotIp
A
A
A
A
A
B
B
B
B
B

Molber Tongae
1.1
1.13
1.14
1.17
1.03
0.99
1.73
1.33
0.67
0.92

Silence
1.06
0.97
1.03
1.02
0.82
0.98
1.26
1.26
1.11
0.89
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Foftign \..anllaage
1.01
1.01
1.31
1 19
0.96
1.11
1.32
0.99
1.02
1.16



• R.:sults r.:v.:akd a P valu.: gr.:al<:r lhan Il Il' lin bolh lh.: ord.:r mam .:tli:.:t (Group

t\ v.:r,u' (iroup BI and lh.: ord.:r ny Ir.:alm.:nl int.:ra.:lion Is.:': Tanl.: 21. Sin.:.: no

Slgnolï.:anl r.:,uits \\.:r.: Ii,und. posl I.:Sls \\.:r.: th.:rdi.>r.: nol .:akulat.:d

No diOi:n:ne.:, vwr.: round bel".:.:n molh.:r tongu.:. sikne.:. and for.:ign languag.:

ln:atm.:nls (F 946. P Co Il.(5) Ailhough inlànls é:-<hibiled a gréaler rn:quéney in su.:king

whén Ihe lullaby "as sung in Ihéir molh.:r longue as opposcd 10 siknee or 10 Ihe foreign

languagé version (S<..., Tabk 3).lhé Ir..'almenl main eff....,l \Vas nol signifiean\. Once

again. posl léSLs wcre nol eakulal..-d.

Tab~2

Sourœof dl' Sumof Mean F P Epsilon
Varialion Squares Square Correction

0 1 .017 .017 ~.. 6425.~~

Error 8 .578 .072
1 2 .046 o~· .946 .4089.~

ot 2 012 .006 249 7825
Error 16 .391 .024 .79

TableJ

Table of_ailsfor tn!atm<!1lI maill effecl

1 (Mother longue)
1 2 (Sllenœ)
1 3 (Foreign Language)
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• D1SCl ....SIO...

This siudy in,,:sligated whether one- 10 Illur-Jay-old l"ull-term inlànlS .:ould

diseriminate between a lullaby sung in lheir molh.:r longu.: and a lullaby sung in a

lorei>!n lan>!ua>!.:, Halfoflhe infants listen~-d to {"'mHe, F"'mki.'/.I/II.' -'far sun>.: lirst... ...... ...

in lheir nalive language four lim~'S (eilher F.nglish. French. or Ilalian) IlllI,)\\~-d by anolh.:r

version oflhe same lullaby sung in a toreign language four limes (Russian), Th.: lllher

haIf heard Ihe foreign language version followed by Ihe molh<:r ltmgue "ersion, A li"c-

sc:cond inlerval ofsilence was spaced belWt:cn exœrpls, The fn:quency of<:ach inlàn!'s

suck \Vas reeorded and mc:asured as they \Vere being fed inlànl formula,

Limitations ofthe experimenJ:

Before discussing the presenl results, t\Vo main limitations ofthe exp.:rimcnl - the

insufficient sampie size obtained and the inetTectiveness of the mclhodol'lgy cmployed -

should tirst be taken into consideration.

Firstly, to mcet the established criteria ofscleclion for the present study, infants were

required to be exclusively formula fed, weigh at least 2S00g. have a gestational age of37

wceks or more, have no obvious hearing deficits, and have no traces ofjaundice requiring

phototherapy treatment Given that al the Jewish General Hospital 4000 term newborns

are delivered per year, and that about 30% ofthese infants are exclusively bonh:-fed, il

16



• "as thus eslllnated h, the 'O\estlgator and the memhcrs orthe elhies eomminee that e'en

,ronh 2()Oo or th,,~ Inrants su<.:<.:essrull~ met the estahlished <.:riteria, the estimated

durat,on 01 r,,<.:ruitment and t~'Sling "oulù he not more than two months. Unfortunatdy

in the two month pcriod allotted hy the ethies committ~'C for the running of the pn:sent

stud~. only ten full-term infants met the established criteria. Consequently, this study

should he eonsidercd as a pilot study, and its findings suggeslive for attempts al future

~-scareh.

S.:eonùly. allhough the HAS technique had ~....n previously round to be highly rdiable

in the l<:sting orinlànll< under l'our months ofage (Jusczyk, 1985; Polka. Jusczyk. and

Rvaeh...w. in press). th... moùitication orthe HAS as a nutritional sueking techniqu....

instead of th... original non-nutritional techniqu.... was found to he eompletdy indTectiv....

ln fael. infants in the present study were obse",cd to l'ail asleep shortly alter taking in the

requircd amount of infant fonnula (this would occur after approximately the sixth

....umple ofthe S1udy). Once their hunger was satisfied, they no longer showcd any ~igns

of interest for the presented stimuli and did not suek at ail. It is thus rea.o;onabl... to

eonelude that the modification of the HAS as a nutritional technique was not any more

suecessful in !,'Cnerating suffieient inl...rest on the part of the infants than the non

nutritional technique.

Discrimintllion h}pothesis turd suggested exp1JuulJions o/thepresentfindings:

Although infants sueked more frequently when they heard music sung in their mother

17



tongue as OpptlSCJ to the silence: or tht: fl1n:rgn language ln:.;.ltI1K~nts. lth: P \.:duc ,lhl.:t1flcJ

for th.: tr.:atm.:nt main ':11".:':1 ";l~ gr.:at.:r Ihan (I(1~ and therd"r.: "a~ ':llOSld.:r.:d Ill'I

signili.:anl. furth.:rmor.:. no ~ignitieanl r.:~u1t~ ".:re I,'und l,,, ellh.:r th.: ,'rder lllall1

eIT~'Ct (Group A \e~u~ Group B\ or the ord.:r h~ tr.::llm.:nt intem.:tlon

The pr~~nl results unfortunalc:iy failcd to rephcate th.: lindll1gs of rcc.:nt mcdieal

studies. Burk et al. (1995) and Kaminiski and Hall \ l 'l'Il» ooth rcp(lrt~-J. Il>r e"amplc.

thal infants demonslmled a significanl pn:fercncc for an environment slimulaleJ oy

sound mlher lhan one of silence. Playing mu:;ic 10 newhorns al~ had a very soothing

dfect. Furthennore. mu:;ic was Su:;pecled 10 b<: responsiblc lor lhcr.lpculie hc:nctiL~ such

as wdghl gain in premature infanls. Howcver. due to the difficulty in ~'Cruiting suoj..'CL~

in the present expcriment. it is possible that a larger sampi.: si:œ would yidd the pn::s<.'l1t

findings significanl.

Since lhe findings in Mehler et al.'s (1988) study indicated that the llbility of newboms

to distinguish unerances from two diITerent languages occurred only when they were

familiar with one of the languages. it would secm logical to wonder if the foreil,'tl

language and silence conditions were not recognized in the present study because neither

conditions wen:: familiar prenatal experiences to the infants. This possible explanation

does not c:.'lplain. however. why infants failed to discriminate between their native

language and the foreign one, and why this study failed to replieate the lindings of

previous studies. For example, Gould and Marier (1987) concluded l'rom their

experiment that infants ofonly a few days of3l,>e possess "an innately guided learning

process which enables them to deteet characteristic features oftheir native 1angual,>e."

18



Furthermon:. they explained that this innate: ability was similar to the: we:lI-known

abilities ofmany bird spc:cics that fixate on certain physical characte:ristics in ide:ntifying

memhc:rs ofthe:ir own slJ<.'Cics (Marle:r and Pe:ters, 1977). Perhaps the: infants in this

study we:re not able to discriminate bc:tween the characteristic features oftheir familiar

native tongue and those: of a fore:ign language bc:eause both languages were: se:t in an

ide:ntieal musieal context, thus creating too much information to absorb and therefore

making the: task far too comple:x. However, othe:r studies contradict such a possibility.

For example, evidence of gestalt processing ofauditory information has been reported in

young infants (Chang and Tre:hub, 1977; Cohen, Thorpe and Tre:hub, 1987). In thesc:

studies, infants were shown to have the ability to encode subtle differences in

intonational changes, while still re:taining the knowledge ofthe basic structure: of the

music prc:sc:nted. Clearly, thesc: contradictory findings merit further investigation.

Conclusion andsuggestionsforfllrther research:

ln conclusion, the prc:sc:nt experiment suggested that one- to four-day-old infants are

not eapable ofdiscriminating music sung in their mother tongue veTS:lS silence and

versus a foreign language.

As noted earlier, the primary difficulty with the nutritional HAS technique was that

infants would full asleep shortly after the fifth musieal example. Therefore the analysis

of the present data was difficult to interpret becausc: by the sixth example, interspersed

periods of inaetivity (the investigator noted that infants were asleep and no longer
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sucking) wert: recorded on the (Xliygr.lph tr.Jcings. Perhaps inn:stigators of subsequent

studies using the nutritional HAS technique should consider the amount or time it look

for the infants in the present study 10 fall askep (approximatcly two minut<.'S and 30

seconds. or aCter they had taken in one and a halfounces ofinfanl formula). and make

sure thatthe stimuli prescnted to infants never excccd this amounI. Furthermore. il is

importantto note that the stimuli prescnted to infants in the present study consisted of

sedative vocal music in the form ofa lullaby. It is possible thalthis kind of music may

have contributed to the infants increasingly drowsy state.

Finally, as mentioned earlier. previous studies in speech pathology (Mehler et al.,

1988) have demonstrated that infants have the ability to distinguish betwccn their mother

tongue and a foreign language. Mehler et al. attributed this ability to the innuence orthe

infants' prenatal experiences. Further investigation could disclo~:." whether more infants

would demonstrate this ability ifduring their prenatal experience their mothers would

sing regularly to them.
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Deoartment of Neonatologv. The 5MBD-Jewish General Hosoital

CONSENT FOR THE LULLABY STUDY

,
Principal investigators: Ms. Jolan Kovacs. McGill University

Dr. Lajos Kovacs, Jewish General Hospital

Music has been shown to have soothing effects and
even therapeutic benefits in an infant's life. The hospital
environment may be noisy, unfamiliar and even stressful for
your new baby. We are now studying the possibly calming and
soothing effects of music during feeding time at the hospital.

The feeding will consist of milk in a standard baby
bottle administered by you, the mother, to your child. Your
baby will be in the comfort of your arms. and as you are
feeding your baby, both you and your child will listen to the
music of a lullaby sung in two different languages. The music
will be played at a reasonable sound level (no louder than
how you would be singing to your own child) which will be
transmitted over a set of speakers. The two different languages
will be the mother tongue of your baby or the language in
which you speak to your child. and a foreign language which
will be unfamiliar to your child. We will examine if your child
reacts differently when listening to the language he/she is
familiar with. as opposed to the unfamiliar language. We are
specificallY looking at the possible changes in the way your
baby sucks as he/she listens to the music. For this purpose.
a small machine that measures how fast your baby is sucking
will be attached to the bottle you are feeding your child.
Please be assured that this machine will not come into contact
with your baby.

Only the investigators will be present with you during
your feeding time as it is important to keep the setting of
our study as calm. relaxed. and natural as possible. The
lullaby music will be very short and your child will take
in no more than 2 ounces of milk during the course of the
study. The experiment will be stopped at your request and/or
if Dr. Kovacs or any qualified hospital staff member should
feel it is necessary.

Should you have any further questions about the study.
please feel free to contact the investigators at any time. by
calling Dr. Kovâcs at 340-8232. or Ms. Jolan Kovacs at 646-7216.
Any further concerns may be addressed to the patient representative.
Mrs. Roslyn Davidson. at 340-8222 local 5833.



l, the undersigned, give informed consent to the

enrollment of my baby in this study. l understand that l

have the right at any time to withdraw my child's

participation in the study, and that my decision would not

affect the quality of his/her care. l also understand that

all information obtained about my baby will be kept strictly

confidential, and that any published results will guarantee

his/her anonymity.

Date:

Signature: Relation to patient:

Witness:----------
Mother Tongue' ___

Other Languages Spoken at Home' __




