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French Influence on Learning English Lexical Stress by French Leamers of English

Heschuk, Jasmine, Tae-Jin Yoon

ABSTRACT

Lexical stress in English plays an important role in native speakers’ perception and processing of speech. However,
French learners of English have a fixed, final-stress system which differs from the free, variable-stress system of English.
This difference in stress systems between the two languages may result in interference by the native language stress system
in the production of English stress by French learners of English. This experiment sets out to test the hypothesis of native
language interference in stress production. One female native English speaker and one female French learner of English
produced 50 initially-stressed, trisyllabic English words (balanced for word frequency) twice in a carrier phrase ‘I didn’t say

__but you said __ yesterday.” A 2 (language) x 3 (syllable position) repeated-measures ANOVA was conducted on the data
for each parameter of stress: fundamental frequency, amplitude and duration. The results supported the hypothesis of native

language interference for the French learner of English. Implications of further work on second language acquisition and
pedagogy were discussed.
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| . Introduction

Lexical stress in English is an important
component in the perception and processing of
speech by native speakers. Since incorrect stress
placement can contribute to foreign accent,
second-language learners of English need to be able
to correctly produce stress to achieve native-like
productions so that they can communicate more
effectively in English.

Previous second-language studies have focused
more on the segmental production of a second
language as a factor that contributes to foreign
accent. [1][2][3] However, it is only recently that
there have been investigations into the role of
prosody in foreign accent and second language
acquisition [4][5][6]. Guion (2005)[4] indicates that
the literature on second language acquisition has
suggested that perceived foreign accent and
intelligibility might be more greatly impacted by
prosody (suprasegmentals) than by segments.

Within the domain of second language acquisition,
there is a theory of native language (L1) transfer [6].
This theory claims that there are two types of
transfer: positive and negative. Positive transfer is
thought to occur when the same linguistic
components are present in both the native language
and the second language, which assists in the
acquisition of that component in the second
language. Negative transfer or interference happens
when there is a difference between a component of
the native and the second language, which hinders
the acquisition of that component in the second
language. Rasier & Hiligsmann (2007)[6] mention
that there has been little research on the interference

effects of L1 on the acquisiion of prosodic
characteristics of L.2.

When considering French learners of English, one
of the authors have informally observed their
difficulty in placing stress in the correct location with
respect to English words.
Sebastian & Mehler (1997)[7] have also made similar
observations that many mistakes made by French

Doupoux, Pallier,

learners of English are due to such prosodic
difficulties with stress placement. By examining the
stress systems of the two languages more closely, it
has been determined that French is a fixed-stress
language, placing stress on the final syllable of a
word, whereas English is a free-stress language with
stress occurring in various locations depending on
the word (lexical stress) [4][8].
systems of French and English differ (English is
lexical, French is not), the notion of negative transfer

Since the stress

or interference could be relevant to a second
language study of English stress by native French
speakers.

In Canadian French, the most prominent syllable
is typically the last syllable not containing a schwa in
the word. By contrast, in English, the most prominent
syllable in non-derived nouns is the penultimate
syllable if it is heavy, the antepenultimate syllable
otherwise [9]. The most prominent syllable in
non-derived verbs and adjectives is the word-final
syllable if it is heavy (i.e. if it contains a long vowel
or a complex coda), and otherwise the penultimate
syllable.

Previous research has been done in this area with
respect to stress perception by mnative French
speakers. In one study by Doupoux et al. (1997)[7],

they examined stress perception by native French
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participants and found that French speakers have
difficulty perceiving stress contrasts in languages
such as Spanish, which has contrastive stress. These
authors have described this inability to perceive
stress contrasts as stress “deafness’.

Pater (1997)[10] investigated the L2 acquisition of
English word stress using contextualized non-sense
words. French Canadian L2 learners of English in
their first week of a summer immersion program and
native speakers of English completed a nonsense
word production task. The stimuli included
trisyllabic nonsense words containing a light or
heavy penult. All the words were contextualized as
nouns. The participants with a target-like grammar
were expected to stress the penult when it was heavy
and the antepenult when the penult was light. The
native speakers’ productions of trisyllabic words
were more or less as expected. Similarly to the native
speakers, the L2 learners almost always stressed the
trisyllabic words with a light penult word-initially,
which suggests that the L2 learners had little
difficulty in resetting foot headness to the left. Yet, on
the trisyllabic words with a heavy penult, they
stressed either the penult or the antepenult, and
when they stressed the antepenult, there was a
tendency for the vowel in this position to be tensed.
Pater interpreted these results as an indication that
the 1.2 learners were in the process of learning that
syllable weight influence stress placement in English.
However, since no individual results were reported,
it is unclear if some L2 learners but not others were
sensitive to syllable weight, or if all L2 learners had
indeterminate interlanguage grammars.

Thus, we designed an experiment in order to

answer the question of whether there would be

interference from the native language (French) stress
system in the production of English stress. It is
hypothesized that there will be interference from the
native language given both the differences in the
stress systems of French and English and the
observed difficulties with stress in English by
various French learners of English.
supporting this hypothesis could be detected
through incorrect stress production of English words
by French learners of English; more specifically, the
French learners of English would demonstrate L1
interference by placing stress on the final position of
an English word (test stimuli) in accordance with
their native fixed, final-stress system.

In designing stimuli to test this hypothesis, the
target words would need to be English lexical items
with greater than 2 syllables so that correct stress

Evidence

placement is not due to a chance effect; thus,
trisyllabic English words would be ideal. Since the
French stress system puts stress on the last syllable of
a word, it would be interesting to look at where they
would produce stress on an English word with
non-final stress. Since English words have a tendency
to be forestressed (stress on the initial syllable), the
test stimuli should have initial stress as there would
be a higher proportion of initially-stressed real words
(as opposed to non-words which are often used in
experiments) in the English language [11]. Stress
could be measured on each syllable using 3 acoustic
cues for stress: fundamental frequency, duration and
amplitude [11].

A control participant who is a native English
speaker must also be used to verify that these test
words are actually initially stressed in English. This
control participant must also be of the same gender
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as the French learner of English in order to compare
acoustic cues of stress such as fundamental
frequency (which is in different ranges for males and
females). Since word stress can be affected by a word
produced in isolation, a carrier phrase is needed,
where the target words are placed within a phrase so
as to prevent utterance-initial stress from interfering
with the results. The location of the target word
within a carrier phrase must also be assessed for its
effects on the results, since intonational contexts can
play a role in stress production [12]. The position
within a carrier phrase along with all the previous
considerations were each accounted for in the
development of the experimental design that was
used to test the hypothesis of L1 interference in
English stress production by French learners of
English.

Il. Method

2.1 Subjects

One female French learner of English (age = 24)
and 1 female, native English speaker (age = 22)
participated in the experiment. Participants were
recruited from Victoria, BC through their response to
poster advertisements. The French participant’s
native language was French and she reported greater
ease of communication in French than in English.
She had arrived in an English-dominant community
12 months prior to her participation in experiment.
The native English participant had been brought up
in a home environment where English was the only
language spoken by both parents and was the only

language used to communicate on a daily basis. She

had no formal French language training or
education.

2.2 Stimuli

A word list consisting of 100 words was
developed to elicit lexical stress production of
English words. The 50 target words contained 3
syllables and had primary stress on the first syllable
of the word. A few trisyllabic words are presented in
Table 1 for illustration.

E 1L ASEZE 5 DojE o
Table 1. Example trisyllabic target words

Frequent |Infrequent :
Distracters
words words
integer sagathy intangible
popular salangane integument
general baladine population
restaurant balafon generosity
conference baluster genomic

The words were also of French etymology and
were balanced for word frequency (25 frequent
words and 25 infrequent words). Infrequent words
were deemed as such by a definition of ‘rare’ from
the Oxford English Dictionary or that they were from
a specific field or technical discipline, where their
frequency would be limited. Six target words were
removed from further analysis due to incorrect
syllable or stress production by the English
participant; therefore, 44 target words were analyzed
(23 frequent words and 21 infrequent words).

The other 50 words were distracter words that
helped prevent the participants from detecting the
purpose of the experiment or that the target words
all had native stress on the first syllable. These words
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were 3 or more syllables in length but the primary
stress was not on the first syllable of the word nor
did the etymology of the word need to be French.
Each word was presented orthographically, twice
in the following carrier phrase: “I didn't say __, but
you said ___ yesterday.” The first production of the
target word was at an intonational boundary
whereas the second production was at a medial
position within the intonational phrase; thus, there
were 44 target words each with 2 productions, which
resulted in 88 lexical target words for analysis. The
word list was presented to the participants in a
randomized order of target words and distracter
words via a Powerpoint presentation on a computer

screen in the recording booth.

2.3 Procedure

Participants were given a brief introduction about
the study and were asked to read and sign the
participant consent form. FEach participant was
informed about the presentation of the stimuli and
adjusted for the correct microphone recording levels.
The participants were given 3 practice examples
using the experimental carrier phrase and were
instructed to produce the sentences as naturally as
possible without hesitation. They were told that if
they had pronunciation difficulties, they should say
the word to the best of their abilities without
stopping to correct themselves. If they did hesitate,
participants were asked to try the sentence again
until their production was without pause or
hesitation. Participants then continued on with the
production of the experimental words (target and
distracter words), in 3 blocks (Block 1: 40 words;
Block 2 and 3: 30 words) stopping after each block to

give participants a short 2 minute break. At the
beginning of both blocks 2 and 3, the participants
were given a practice carrier phrase to reacquaint
themselves with the experimental procedure before
continuing with the experiment.

After completing the experiment, the participants
filled out a form giving background information
about themselves. The form contained questions
about age, gender, age of arrival in English speaking
province; age that English was first learned; native
language of the parents; language spoken in the
home; years of formal English instruction, level of
education completed; length of time spent in an
English-dominant environment; knowledge of other
languages; percentage of daily communication in
English; and a self-reported English fluency level on
a scale of 1 to 5. At the end of the experiment, the
participants were debriefed on the purpose of the
experiment and were thanked for their participation.

The participants” productions were recorded using
a condenser microphone in a sound-treated booth at
the University of Victoria Phonetics lab. The program
Audacity was used to record the productions with a
sampling rate of 44,000 Hz and a quantization rate of
24 bits. The target words were analyzed using Praat
to determine the pitch, amplitude and duration of the
stressed syllables.

2.4. Analysis

This experiment was designed to measure the
stress production of French learner of English
compared to that of native English speaker. The
independent variables were language group (French
or English), and stress placement (syllable 1, 2, 3).

The dependent variables were three acoustic cues of
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stress: fundamental frequency, duration and
amplitude for each syllable. In analyzing the target
words, the acoustic stress cues of the three syllable
positions of the target word were measured for the
French participant compared to that of the native
English participant to determine which syllable the

stress was placed on by the French learner of English.

Ill. Results

A 2 (language: French vs. English) x 3 (syllable
position: 1 vs. 2 vs. 3) repeated-measures ANOVA,
with syllable position as the within subjects variable,
was conducted for the participants’ data. Separate
ANOVAs were conducted for each acoustic cue of

stress: fundamental frequency, duration and

amplitude. Table 2 presents descriptive statistics.

F 2. Bolg QolgAEY FEAA (AR,
FHA, 22 AR ) }E 72T,
=7, 283 AEY HAgy 1E AE Jled
SAA
Table 2. Descriptive statistics for mean values
and standard deviations (SD) of fundamental
frequency (Hz), duration (ms) and amplitude (dB)
across syllable positions (1st, 2nd, 3rd) for
French and English speakers

French English
Syllable Position Syllable Position
1st 2nd 3rd 1st 2nd 3rd

F o | Mean | 17463 | 19102 20153 | 19386 | 18416 17969

(Hz) D | 39 | BT | BM | B8 | B2 | B3

1 2| 5
tio Mean | 8397 | 7.4 11626 | 10923 | 3422 9973

nms) | o | ®myu | B | H06 | BU | 42 | 0w

Amplit | Mean | 7L79 | 7.4 72.04 69.07 | 6620 64.78

ude
(dB) SD 38 379 340 368 365 2%

For fundamental frequency (Figure 1), there was
neither a significant main effect for syllable position
nor for language. The syllable position x language
interaction was found to be significant F (1, 2) =
19.64, p <.001 (partial eta squared = .10) indicating
that the differences in FO values for the 3 syllable
positions were differentially affected depending on
whether the participant was French or English.
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Fig 1. Mean FO values across syllable position for
French and English speakers

For duration (Figure 2), a significant main effect
was found for syllable position F (1, 2) = 66.09, p <
.001 (partial eta squared = .28), but not for language.
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Pairwise comparisons revealed that mean duration
values were significantly greater for the third syllable
(108.00 ms) than for the first syllable (96.60 ms), both
of which were significantly greater than the second
A significant
interaction for syllable position x language was
found F (1, 2) = 23.60, p < .001 (partial eta squared =
.12), which shows that differences in duration values
for the 3 syllable positions were differentially

syllable mean value (65.68 ms).

affected depending on the language of the
participant.
140

120 4

100 4
80 4

Duration {ms)

60 4

40

1 2 3
Syllable Position

—+—French
—s—English
a8 2. 20{stXtet HojsiRtel SHAR e

%9 "o

Fig 2. duration values across syllable position for
French and English speakers

For amplitude (Figure 3), there was a significant
main effect for syllable position F (1, 2) = 52.72, p <
001 (partial eta squared = .23) as well as for language
F (1, 2) =108.95, p < .001 (partial eta squared = .39).
Pairwise comparisons of syllable position indicated
that mean amplitude values of the 1st syllable were
significantly greater than values for the 2nd syllable
{68.67 dB) and the 3rd syllable (66.41 dB) whose
values did not significantly differ.
comparisons of language showed that the mean
amplitude values for the French speaker (71.66 dB)

Pairwise

were significantly greater than the values for the
English speaker (66.68 dB). A significant interaction
of syllable position x language was discovered F (1,
2) =56.09, p < .001 (partial eta squared = .24), which
indicates that the differences in amplitude values for
the 3 syllable positions were affected differently
depending on whether the speaker was French or
English.
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Fig 3. Mean amplitude values across syllable position
for French and English speakers

IV. Discussion

Overall, the findings from this pilot study have
supported the hypothesis that there was interference
by the native language in the production of English
lexical stress by a French learner of English. The
evidence was seen in the tendency of this particular
French learner of English to place stress on the last
syllable of the English test words (in accordance with
the stress pattern of French) as was noted by the
higher values of fundamental frequency and
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duration on the 3rd syllable compared to the 1st
syllable of the word. Amplitude was not found to be
a parameter that this French learner of English used
in producing stress as there was no significant
difference in the amplitude values of the 1st and 3rd
syllable of the English target words over the 2
productions. This is not completely surprising as it
has been noted that amplitude is not always the most
salient cue for stress [11].

The overall results for the English (control)
participant ensured that the overall stress production
pattern applied to these target words was one of
initial stress, given that the initial syllable was
stressed more than the final (3rd) syllable. This
pattern was seen through significantly higher mean
FO and amplitude values for the 1Ist syllable
compared to that of the 3rd syllable. Duration has
also been found to be a salient cue for stress in
English, but it didn’t quite attain significance (it was
only approaching significance) for the 1st syllable
over the 3rd syllable. One has to keep in mind that
these results are only for 1 participant in each
language group; results for a larger number of
participants may show that duration also has
significantly higher duration values for the Ist
syllable compared to that of the 3rd syllable. Overall,
the English participant’s results supported the
predictions of stress production according to the
English stress pattern of initial stress.

When considering the results of this experiment, it
is also important to keep in mind that there were
issues with the design of the experiment and with the
interpretation of the results. The issues with the
design involve the stimuli as well as the participants.
The stimuli were designed to be of French etymology

to elicit a deliberation between stress patterns for the
French learner of English, yet it may have been the
case that this design actually encouraged the default
usage of the native language (French) stress system
because the target words (particularly infrequent
words) may have seemed more like French words
than English words. Thus, using words with a
French origin may have biased the French participant
to respond according to her French stress system.
Further experimentation using English words with
non-French etymology may clear up whether this
factor may have inhibited correct stress production
by French learners of English. With respect to the
issue with the participants, the self-report of poorer
communication abilities in English than in French is
not the most reliable way to determine a participant’s
ability with respect to her Ist and 2nd language as
this is a subjective criterion. Thus, a more objective
criterion for determining proficiency in a second
language would need to be developed and
implemented in further research.

Regarding the issue with the interpretation of the
results, it must be remembered that there was
significant variability (as can be seen in the standard
deviation values in Table 1) in the mean values
obtained for F0, duration and amplitude; thus, the
results may not actually be as significant (if at all) as
The effect size (partial eta
squared) for most tests were weak to moderate at
best, also indicating that the variability was too great
to obtain strong effect sizes. Part of the reason is due
to the small number of participants (only 1
participant in each language group). Therefore, these

previously thought.

results need to be verified by using a much larger
number of participants in each language group to try
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and decrease the individual variation. Thus, further
work would require testing a greater number of
participants across a similar experiment to determine
if there trends observed in this pilot study are indeed
significant. Yet even by reducing the variability,
there would be difficulty in generalizing the results
to a larger population of French learners of English.
Since there are so many biological (learning abilities,
intelligence etc.) and environmental factors (age of L2
acquisition and exposure, L2 education etc.) that
come into play, it would be difficult to generalize the
outcome to a highly variable population of French
learners of English.

V. Conclusion

Despite the fact this French learner of English has
not demonstrated the ability to correctly produce
English stress, a big question still remains: can
correct stress production be learned (or taught)? An
answer to this question would have big implications
for second language research and pedagogy. One
question that might, if answered, begin to shed some
light on this ‘big’ question is whether a more fluent
French learner of English would show more
similarities to the English pattern of lexical stress? If
there was a greater similarity in the production of
English stress by a more proficient French learner of
English, this may be an indication that lexical stress
production can be acquired by learners with a
different stress system than English (although a more
reliable way for testing proficiency would need to be
implemented). If French learners of English were
able to acquire the English stress patterns, this would

help to diminish their foreign accent and increase

their effectiveness of communication in a second

language.

References

[1] Flege, J. E., Munro, M. J. & McKay, I. R. A. Factors
affecting strength of perceived foreign accent in a second
language. Journal of the Acoustical Society of America,
97(5), pp. 3125-3134, 1995.

[2] Guion, S. G. The vowels systems of Quichua-Spanish
bilinguals: Age of acquisition effects on the mutual
influence of the first and second languages. Phonetica, 60,
pp. 98-128, 2003.

[3] Munro, M. J., Flege, J. E. & McKay, I. R. A. The effects of
second language learning on the production of English
vowels. Applied Psycholinguistics, 17, pp. 313-334, 1996.

[4] Guion, S. G. Knowledge of English word stress patterns in
early and late Korean-English bilinguals. Studies in Second
Language Acquisition, 27, pp. 503-533, 2005

[5] Guion, S.G., Clark, J. J., Harada, T. & Wayland R. P. Factors
affecting stress placement for English non-words including
syllabic structure, lexical class and stress patterns of
phonologically similar words. Language and Speech, 46, pp.
403-427, 2003.

[6] Rasier, L. & Hiligsmann, P. Prosodic transfer from L1 to L2:
Theoretical and methodological issues. Nouveaux cahiers de
linguistique francaise, 28, pp. 41-66, 2007.

[7] Doupoux, E., Pallier, C., Sebastian-Galles, N. & Mehler, J. A
destressing ‘deafness’ in French? Journal of Memory and
Language, 36, pp. 406-421, 1997.

[8] Doupoux, E. & Peperkamp, S. Fossil markers of language
development: Phonological ‘deafness’ in adult speech
processing. In J. Durand & B. Laks (Eds.), Phonetics,
phonology and cognition (pp. 168-190). Oxford, UK:
Oxford University Press, 2002.

[9] Halle, M. & Vergnaud, J-R. An essay on stress. Cambridge,



HBRARIE AR S #wOGE A5Y Ales 20109 129

MA: The MIT Press, 1987.

[10] Pater, J. Metrical parameter missetting in second language
acquisition. In S.J. Hannahs & M. Young-Scholten (Eds.),
Focus on phonological acquisition (pp. 234-261).
Amsterdam: John Benjamins, 1997.

[11] Sereno, J. A. & Jongman, A. Acoustic correlates of
grammatical class. Language and Speech, 38(1), pp. 57-76,
1995.

[12] Shattuck-Hufnagel, S. & Turk, A. E. A prosody tutorial for

investigators of auditory sentence processing. Journal of

Psycholinguistic Research, 25(2), pp. 193-247, 1996.

GEY

i KHA01 3f=x(Heschuk, Jasmine)

2009 B.A. in Linguistics, University of
Victoria

RE{ZI(Tae-din Yoon)

2007'd Ph.D. in Linguistics,

ey g University of Illinois at
= Urbana-Champaign

20073~2009
Lecturer, Department of Linguistics,
University of Victoria

2009~Present Assistant Professor,

Department of Linguistics and Languages, McVister University



