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ABSTRACT

A study examined the production of laterial consonants
in seven male university students bilingual in Spanish and Catalan
who had studied French in elementary and secondary school. A
questionnaire elicited information about the subjects' use of each
language with parents, with friends, at home, and in school. Each
subject then read a 775-word text in French. Acoustical analysis of
the recorded speech revealed the incidence of velarized (typical of
Catalan) and non-velarized (typical of Spanish and French) lateral
consonants. Results indicate that the production of lateral
consonants in French tended to be the non-velarized variety found in
French ana Spanish. However, zomparison of these results with those
of other studies suggests that the context in which Spanish and
Catalan are learned may be an important factor in phonetic transfer
or interference. (MSE)
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learning in 4 bilingual community; and-relstes tas m:o a“?ﬁ&!i&&
study ~of: -sscond muq;o ineh s iy

OR.W With a ltlldy -of the. M“@& *!g:j; w:ja@m ﬁﬁ\aﬁ n::
speech styles and by different groups “bﬂﬁluu’ SR orent

1.1. llL!mAl.lSl

;‘l Wﬁu e "Q\- AA;.,»!}-\;\-»%

m«* T w&( Aww'.rt. ﬂw.‘?

from: indlvidm 10 lndlvldual. WQ tetieren @wgp W

rww*w SRR 13' “”"\' SR a\w
portomm of bﬂinapn fa S v Spanish-) Vs

Spanish ) subjects when:lesrning: l'nnch as's ihird_z,‘

Poch; 1987 a,b ). Ahothcchumluﬁonolm g

speskers with Catalin as their uﬁwuniumhubmuudhd bya
number of researchers.

1.2. LATERALS

In an early work comparing lateral consonants, Navarro (1917) established
thewluiudehsmd&uhnmhtmtdm pomol
s1peciavntal studies: luvocodir ", :,thilnnmk by: m tfn oximnu
inmmammwmrm mniontotho oo-mll«l~ dtk" varisties
of {1. Thus, while Spanish - as French and Italian - exhibits & “clear” (ie.

1 Submitted to the 9th World Congress of Applied Linguistics, Thessaloniki,
Geeece, April 12-21, 1990.
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alveolar non velarized ) laterai, Catalzz - as Bnglish in certai) positions -
shows a “dark” ( i.e. velarized ) allophone of this consonant.

Laterais are produced with resonance in the vocal tract, and therefore they
exhibit formants in their acoustic spectrum. Lingual retraction can be
indirectly measured looking at the frequency of the second formant ( F2 ),
as has been remarked by Delatire : “ there is a direct relation between
back-and-up and formant two freguency lowering “ ( Delattre, 1951:232 ),
following Fant's acoustic theory of speech production. A low second for mant
frequency denotes then & high degree of tongue backing together with an
elevation of the posterior part of the tongue towards the velum.

2. SPEAKERS
2.1. SELECTION

We have asked a fairly large group of first year students attending lectures
on General Linguistics at the University to answer & questionnaire aimed at
determining their use of Catalan and Spanish; information abou? the time
and piaces where they studied French was also requested.

The questionnaire addressed four skills: listening, spesking, reading and
writing both in Spanish and Catalan; the subjects had to answer with a
percentage of use of each langusge in a series of specific envircnments or
situations ( i.e. at home, at the university, at work, during their period of
leisure ... ) This gives an estimate of their activities for each of the four
skills. There are also questions abcut geographical origin - both of the
subject and the parents - and about the language spoken with the different
members of the family.

2.2. DESCRIPTION

Seven male speakers, university students at the Universitat Autonoma de
Barcelona, between 18 and 26 years old were selected. They hsve studied
French at primary and secondary school during 6-7 years, approximately 3
hours a week using similar pedagogical materials.

According to their linguistic background, they may be described as in table
1 . Note that all of them have some knowledge of Catalan - taught at
primary and secondary school for those who have Spanish as L1 - Since
Spanish is taugut as the official language oi the whole country, 0% means
lack of use, but not iack of knowledge. The speakers appear in the table
below ordered from mainly Spanish speakers to mainty Catalan speakers.




SPEAKER |LANGUAGE SPOKEN WITH LANGUAGE SPOKEN-AT
FATHER MOTHER |FRIENDS | HOME UNIVERS.

Fjo Spaiish Spanish Spanish 305 - 1608
Spanish  |Spanish

10% 40%

Catalan Catalan

FC Spanish Spanish More 100% 80y
Spenish  |Spanish  |Spanish

than 0% Catalan |20%

Catalan Catalan

FH Spanish Spanish Catalan 90% 30%
' Spanish Spanish

10% 70%

Catalan Catalan

JSA Spanish | Catalan Catalan 80% 80%
Spanish Spanish

20% 20%

Catalan Cataian

AP Spanish Spanish Catalan 80% 10%
Spanish Spanish

20% 80%.

Catalan Catalan

Jr Catalan Catalan Catalan 0% Spanish | 30%
Spanish

100% 70%

Catalan Catalan
S Catalan Catalan Catalan 0% Spanish | 0% Spanish
100% 100%

_ Catalan Catalan

Table I: Linguistic background of the speakers selected for the experiment
3. CORPUS
3.1. YEXT

These seven speakers were asked to read a text in French. It consisted of a
two page fragment containing arrund 775 words; it was randomly selected
from a contemporary novel published in 1987. Nevertheless, the number of
occurrences of lateral consonants was checked and there was some minor
editing to compensate for iess represented contexts.

Anyway, for the final analysis only sequences of Vowel- lateral- Vowel /e/
were selecied. This gives an average of about 30 cases of lateral consonants
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in this particular context for each speaker; then, the total number of
consonants analyzed was about 200.

The speakers were recorded in a sound isolated booth at the Phonetics
Laboratory at the Universitat Autdonoma de Barcelons. They were given
some time to read the text beforehand and its general meaning was
explained to them; questions about specific points were also answered.

They were asked to read the text at their normal rate and they were
allowed to repeat paragraphs when in trouble.

A Sennheiser MD 441N directionsa! cardioid microphone and a Revox A77
high quality tape recorder were used.

4. ACOUSTY . ANALYSIS

The acoustic analysis of the utterances was made with the MacSpeech Lab
11" softwase package by GW Instruments, Inc., running on an Apple
Macintosh SE/30" .

4.1. SEGMENTATION

The audio wave was segmented, locating the boundaries of the lateral
consonant. Two criteria have been followed

(a) changes in amplitude in the waveform; this can be observed at different
time scales for accuracy when delimiting the boundaries between
segments.

(b) perceptual checking by listening to the segmented utterance.

By combining these two criteria, very short utterances of the lateral
consonant may also be analyzed without great difficulties.

4.2. FREQUENCY ANALYSIS

In order to locate the frequency of the second formant - taken as the
acoustic correlate of velarization -, we have used the LPC algorithm
available in the software described. Given a sampling rate of 10Khz & 13
pole model was used in the analysis. A preemphasis of 6dB was also
applied. This gives an accurate represestation of the response curve of the
vocal tract at the selected point; formants are shown as the most prominent
peaks in the LPC spectrum.

4.3. RESULTS
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4.3.1. MEAN VALUES OF F2 FOR EACH SPEAKER IN FRENCH

The histogram of the mean value of French [i] 2 for esch spesker ( Figure
1 ) shows that our subjects-behave in & similsr manner; the range of
varistion is between 1500Hz and 1675 Hz. Only -JT and JSA present

statistically significant differences with the rest'of the speakers.

moy § 3 ¥ B § B OB
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s 2 8 § § 8 *
=
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. FO FH AP B F BA
Figure 1: French F2 mean value for each speaker
4.3.2. CONTEXY DEPENDENCY

Bladon and Carbonaro (1978: 52 ) have stated that “ simple atveolar {1 (...)
undergoes substantial variation in quality due to the preceding vowel (..)
the quality of ail cases of ltalian atveolar [I] varies considerably in
accordance with that of the neighboring vowel, and these effects | are
found] with essentislly equal strengih from both directions ie. from a
following and a preceding vowel “ . This dependency from the vowel
preceding the lateral is also shown for the French iateral production of each
speaker in Figure 2: F2 frequency diminishes from [ile] to [ule}, as expected.
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Figure 2: French F2 mean value for each speaker and conter’
S. DISCUSSION

S.1. COMPARISON WITE SPANISH, CATALAN AND nm
LATERALS PRODUCED BY NATIVE SPEAKERS

The comparison of Fretch producﬁon in our .subjects with F2
measurements of native Spanish ( Quilis; muueva.smggrgzmdgnm
1979)nutivo€mlm(l’ln¥0ﬂl.l985)md native:Prench (énd‘conm

1980 ) in VIV environments shows that the- mwmam mikm do

L.‘«-i»_frv B

noi lie far away from the mm Smm,\gmm.ﬂ
native French values, but they differ: significan
Figure 3 ). French faterals, mdlmto@pteoum(l” 'reach ks
mmdlﬁsﬁﬂ:theusmuinwmnkm!shwamriﬁ ,
the. nstive French' ones; the difference, however, is of .around. 75 Hz:"
velar character of catalan 1] is shown in the low F2-frequency as- opposed
to Spanish and French.
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to Spanish and French.
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Spenish  Catslen  French Bilisguels
Figure 3: F2 mean values for native Spanish, Catalan and French

This same comparison was applied to each of the individuals, as shown in
Figure 4. A Student's t-test performed for sach speaker shows cigng{ielnt
differences between their French productions and the native: ‘Spanish
average for laterals in intervocalic position only:in-two'cases - JSA and FH,
two subjects that may be considered fairly balanced bitinguals -. In all
other cases, the difference between F2 in the French text and the average
value for native Spanish is not significantly different. The general resuits

agree with the individual behavior of each subject.
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muuuzuum or sach _
compared to native Freach; ‘Smhiu C.ulu

These results may be interpreted as an cxperinmml cunrimmon of the
fact that our group of subjects is transféfing. thc MI«W@ the
Spanish iateral consonant - that is, & highF2 is aﬂicuhﬁm
-toumrspokonl?tmmpouibh; Do that
they aremoctlyumtho?rondlvumy. bmthhhquiu dimumto
assume if their “French sccent” is considered:the rocutﬁim very- clearly
show the typical features of Spanish and Catalan people speaking French
and their overall performance doesn't sound native at ail.

AT g;w‘f?:,{-f“y T PSRN R

If we go back to the table describing the speakers ( Table I ), this would be
a totally predictable rczult for FJO and- FC: both use Spanish aimost
exclusively at home and predominantly apeak this: lmcum .olitside, As for
FH:ndJS.\,thoydonotmntobeaodontotthpmuhumdnm
othenpenkcts(ithubeenmd'matdm«mmtvmm&?zm
rmmdmmmmmsmmmumuymﬁ t );.looking
at their patterns of langusge.use they may.be conisidéred quite balanced
bifinguals. chver,)‘!‘andjs apocinllyahismtonc do not show any
influence of transfer from: Caulan in their French laterals.
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An explanation has 1o be found for this rather unexpected behavior. In our
opinion, this could be due to two factors:

(a) the language environment in which learning of French took place. This
mnyexpmnmcundn‘mn iearned French in a secondary scheol
focated in s predominantly Spanish 3pcaking area near Barcelona
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characterized by a strong presence of Spanish speaking immigrants. - note
that he speaks Spanish-with friends - ; it has to be remarked that - with
few exceptions - Spanish has been the medium of instruction -in foreign
language teaching in Catalonis; it is still used in areas where Spanish is the
most used language. This could also influence the performance of speakers
JSA and AP.

(b) fluency in French. Although all the subjects have studied French during
the same period and in very similar conditions, listening to the recordings
shows that S is the most fiuent of all; he has.been taught in French during
French lessons and he was able to read the text without noticeable

difficulties. This may be a factor that explains the lack of velsrization in his
lateral productions.

4.2. COMPARISON WITH BILINGUALS' PERPORMANCE IN SPANISH

It may be useful to compare the results of the present study concerning
French, with data obtained in a previous research by Martinez (1989),
Huerto et al. (1988) and Comas (1986) which are also related to the
behavior of bilingual zpeakers regarding the velarization of the lateral
consonant. Data are summarized in Figure S.

Martinez (1989) - first column labelled Sp L2 ¢ - studied the realization of
Spanish laterals by a group of 8 Spanish-Catalan bilingual @mate subjects
reading a nev/spaper text; they were speakers of the Barcelona variety of
Catalan, and for this reason her results are compared to those found for
native Catalan by Panyelia (1985) - second column labeiied Cat L1 - who
also studied this variety. The results are quite conclusive and show the
transler of the velar character of Catalan [1] into Spanish when reading a
connected text.

Anoiher series of studies was concerned with the variety of Catalan spoken
in Girona, which is assumed to be characterized - among other things - by a
stronger velar resonance in the iatoral consonant. Comas (1986) compared
F2 values for the same bilingual subjects, reading words embedded in
carrior sentences in Catalan - first column iabelled Cat L1 - and in Spenish
- Sp L2 w - ; the resuits show a clear tendency to velarize the Spanish
lateral. Huerto et al. (1988) studied a group of speakers of the same
geographical origin and language background reading a connected text -
second column labelled Sp L2 ¢ - ; higher values are observed, but they also
are far below the native Spanish frequency values - Sp L1 - .
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(w-words, c-eonnomdspnch)

The study of these resuits, Jeads us to conciude that we sre dealina with
two different groups of subjects. Although they aré usudlly refefred to-as
“bilinguals”, it is difficuit to assume a good. command of m~ =tnturo
"Velarization" in the speakers studied by- Martinez-(1989) , Huerto-ei. al
11988) snd Comas (1986 ). But the eight speakers chosen ‘Tor this study
seem to have a better command of this feature, al least when speaking a
third language.

5. CONCLUSION

The results obtained with our group of speakers reading a French text show
that their production the lateral consonant spproaches the "clear” variety
that is found in Srench and Spanish. Hmvor, one impoctant factor. of
sociolinguistic nature hutobeukonintoaccountvmmme
performance of a bilingual in a third language, ie. the . linguistic
environment in which the acquisition of L3 has taken place

The comparison with the production of the lateral consonaat in Spanish by
a different group of bilingual speakers leads us to think that this
denomination may refer to several linguistic backgrounds, nngina from
individuals with a good command of the ptoduaion of certain -phonetic
features - such as velarizatioa - to individusls who sre just tnmferm the
grticulstory.gestures of their first language to their second one. * Biiingual
', at jeast when referring to the phonetic abilities of individuals in a




commupity were two languages are spoken, may be a d:signation that
embodies different degrees of speech productiun control.
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