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Hepidnyn.
> oyetikn PPAoypoeia Exel vmoonprydel OTL POVNTIKA AAVOUGUEVES TPOUYUOTDOGELS OO
QLOIKOVG OANTEG TG OAAaVOIKNG umopohv va 0modoBobv oty emidpacn TG UNTPIKNG TOVG
yAoocag (I'l). Xe avt) v TPoKaTopKTIK UEAETN B0 TOPOVCIOGTEL Eva XOPAKTNPLOTIKO
TOPASELYLLOL: 1) TPAYUATOGCT TOL Q®VNAEVTOC [€] ota eAAnvikd amd OAloavdoivg opintés. H
OVYKEKPIUEVN TEPIMTOON €lvol 1O10UTEPOV EVOLAPEPOVTOG EMEWDN TO QmVNEV [g] omotelel
emiong éva amd Toug Nyovg g OAavokng. Tapd tadta, n Tpaypdtwon tov otnv EAAviky
OTOOEIKVVETOL TPOPANLOTIK.

Xe autn TV peAétn Ba TaPOVGLOGTOVY OKOVGTIKA O£00UEVE dVDO PLGIKAOV OMUANTOV
™mg OAMavokng: €vog apyapiov Kot evog mpoywpnuévov @ortntn g EAAnvicig. v
avéivon tov dedopévav B 1oyVUPoTd OTL o) VIAPYEL Mol TPOTOPOVNG emidopacn g ['1
eEatiog Tov PVOAOYIKOU cvotiuatog ™G OAlovowmg, kot B) €éva vynAotepo emimedo
eAnvoudOetlog petdvel v ev Adym enidopaon).

Amo dmoyn SWOKTIKNG, TA OMOTEAECUOTO OElYVOLV TN ONUOCIO TNG CLGTNUOTIKNG
ddackaAiog e Tpoeopds. KAieive tnv pekétn e optopéveg S100KTIKEG GUUPBOVALS.
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1. Introduction.

In previous literature it has been argued that many phonetic mispronunciations in Greek by
native speakers of Dutch can be ascribed to the influence of their native language (L1) (see
Mennen 2004 for intonational phenomena). In this preliminary study I will give another
typical example of L1 transfer: the production of Greek [¢] by Dutch speakers. This case is of
particular interest because [e] is also one of the sounds of Dutch, but despite this, its
production in Greek is problematic for Dutch speakers.

In this article I will present acoustic data of two native speakers of Dutch: one
beginner and one advanced learner of Greek. In the analysis of these data I will argue 1) that
there is a clear influence of the phonological system of Dutch and 2) that a higher level of
language proficiency decreases this influence.

From a didactic point of view, these conclusions illustrate the importance of the
teaching of pronunciation and show that considerable improvement is possible.

The organization of this paper is as follows. In the next section a brief overview of the
vowels of standard Dutch will be presented. Special attention will be given to the ‘e’-coloured
vowels [e], [e] and [9]. The main hypotheses of section three will be based on this overview.
In section four the outline of a phonetic experiment will be presented followed by the results
shown in section 5. This article closes with the conclusions in section 6 and discussions and
suggestions for future research in section 7.
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2. The vowels of standard Dutch.

The vowel system of standard (Northern) Dutch consists of 12 full vowels (Booij 1995). Most
of them occur in pairs of a lax and a tense vowel, traditionally called ‘short’ and ‘long’.
Besides the full vowels there is also the neutral vowel schwa (see figure 1):

Lax vowels: Tense vowels:
pit [prt] ‘kernel’ piet [pit] ‘Pete’
mes [mes] ‘knife’ mees [mes] “tit’
had [hat] ‘have’ (past) |haat [hat] ‘hate’
kop [kop] ‘head’ koop [kop] ‘buy’ (sing.)
put [pyt] ‘well’ vuur [vyr] “fire’
leuk [lok] ‘nice’
Neutral vowel: hoed [hut] ‘hat’
koper ‘ [kopor] ‘buyer’

Figure 1. The vowels of standard Dutch.

For the purpose of this study a concise description of the phonetic and phonological
features of the lax vowel [g], its tense counterpart [e] and the neutral vowel [a] will be given
in this section.

In human speech complex sound waves are produced. Waves of specific frequencies
show a higher intensity. These frequency rates, known as formants, are distinct for every
vowel and they can be seen as the main phonetic characteristics of the vowel in question,
especially the first two formants (F1 and F2). For standard Greek, it has been claimed that the
formant frequencies for the vowel [g] are F1 + 470 Hz. and F2 + 1730 Hz. (Fourakis et al.
1999, see also Arvaniti 1999). This is approximately the same vowel space for the lax vowel
[€] in standard Dutch as in the word ‘help’, [help], ‘id.”, (Adank 2003). Its tense counterpart
[e] like in the word ‘mees’, [mes], ‘tit’, has a lower F1 and a higher F2, i.e. the vowel is
produced higher and more fronted. This is due to the advanced tongue root (ATR) position
during its production. The typical neutral vowel [9] has F1 and F2 values of approximately
500 Hz. and 1500 Hz.

Phonologically, the tense and lax vowels differ in their number of time slots. A time
slot is an abstract phonological unit and doesn’t refer necessarily to its phonetic duration. The
tense vowel [e] has two phonological time slots whereas its lax counterpart [€] has only one
(Booij 1995). This can be represented as in 1. below:
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This difference has major consequences for the distribution of both vowels within the
syllable. In Dutch, the rhyme of the syllable, i.e. the core vowel and all following
tautosyllabic consonants, is determined by two timing constraints:

Minimal rhyme constraint.
The minimal rhyme of the syllable consists of two time slots.

Maximal rhyme constraint.
The maximal rhyme of the syllable consists of three time slots.

As has been mentioned above, the lax vowel [€] counts as one time slot, the tense
vowel [e] as two. Also the consonants (except the coronals [t] and [s]) count as one time slot
each. This leads to the following distribution of the vowels [€] and [e]:

a) The lax vowel [¢] must be followed by at least one tautosyllabic consonant in order to
count two time slots. As a result, it can be found only in closed syllables, e.g.:

Distribution of lax [g]:

1 time slot:  *ke *[ke] ‘1ll-formed’

2 time slots:  bel [bel] bell

3 time slots:  welk [velk] which

b) The tense vowel [e] may occur in an open syllable (2 time slots) or may be followed

by at most one tautosyllabic consonant (3 time slots), e.g.:

Distribution of tense [e]:

2 time slots: mee [me] together with
3 time slots: meer [mer] lake
4 time slots  *meerk *merk] ‘1ll-formed’

The second factor that determines the distribution of the vowels in Dutch is stress.
When a vowel is unstressed, it may reduce to the neutral vowel schwa [9]. This reduction is
obligatory for the vowel /e/, both in open and closed syllables:

(2a)  gebied [x2.'bit] ‘area’
(2b)  koper ['ko.par] ‘buyer’

The full vowels [e] and [€] on the contrary must be stressed.
In the next figure, the possible distribution of the three vowels is illustrated:

[e] [e] [2]
stressed, open ['ve.to], * *
veto, ‘id.’
stressed, closed [mer], [velk], *
meer, ‘lake’ welk, ‘which’
unstressed, open * * [x9.'bit],
gebied, ‘area’
unstressed, closed * * ['ko.par],
koper, ‘buyer’

Figure 2. The distribution of the ‘e’-coloured vowels in standard Dutch.



As can be noticed, there are certain gaps in the distribution of the ‘e’-coloured vowels:
i. The full vowels [€] and [e] can not occur in unstressed syllables.
ii. The neutral vowel [9] cannot occur in stressed syllables.
iii. The lax vowel [€] cannot occur in open syllables.
This specific distribution of the ‘e’-coloured vowels will be the basis of the hypotheses of
section 3.

3. Hypotheses.

Assuming that the grammar of L1 influences the speaker’s competence of L2, a transfer of L1
is also expected in the case of the ‘e’-coloured vowels. As has been argued above, these
vowels have a specific distribution in Dutch. When the target in Greek is the vowel [€], native
speakers of Dutch are expected to produce this vowel in harmony with its distribution in
Dutch. Depending on the phonological context the vowel will tend to be produced as tense
[e], lax [€] or neutral [9] as illustrated in figure 3 below:

Context: Example: Expected realisation:
stressed, open 'vle.po higher and more fronted: [e]
stressed, closed 'cer.80s like Greek: [€]

unstressed, open 'an.0ro.pe reduced to schwa: [9]
unstressed, closed €x.'0ros reduced to schwa: [9]

Figure 3. The expected realisation of Greek [e] by native speakers of Dutch.

The second hypothesis is related to the level of language proficiency. When a Dutch
speaker is more proficient in Greek, a decreased influence of the phonological system of his
native language is to be expected. As a result, his productions will tend to be more faithful to
the Greek target. Beginners on the contrary are expected to show more influence of L1 which
will result in more variation and aberrant realisations.

4. The experiment.

In order to acquire the relevant data I conducted a phonetic experiment. For this experiment I
used a corpus of 14 familiar Greek words. These words contained the vowel [€] in all four
relevant phonological contexts. Its distribution was as follows:

Context Number of tokens Words

stressed, open 5 'vlg.po, 'e.¢is, 'e.xun, 'e.x0, du.'le.vo
stressed, closed 2 'cer.80s, 'pen.0Oi

unstressed, open 3 'an.0ro.pg, me.'nu, 'a.sg

unstressed, closed 4 ex.'0ros, 'su.per, 'mar.cet, del.'fus

Figure 4. Overview of the data.

These words were embedded in the carrier phrase “ipa ti leksi ... kala.” (I said the
word .... properly). Two male subjects read the phrases in random order. Filler sentences were
used in order that the subjects were not biased. This has been repeated three times, which
resulted in 42 tokens for each subject, including some misreadings that haven’t been
examined any further.

The subjects were native speakers of Dutch and they were learning Greek at the time
of the recordings. Both were living in Rethymno, Greece, and they were using Greek on a



daily basis. The beginner was aged 63 and learning Greek for about one year. The advanced
learner was a third grade university student in Greek philology, aged 21.

The recordings have been done directly on the computer and the data have been
analysed with the speech analysis program ‘pitchworks’. For the purpose of this study, F1 and
F2 frequencies have been measured in the middle of the vowel [€] where the formant structure
was stable.

5. The results.

Figure 5 shows the frequencies of F1 and F2 of the vowel [g] produced by the advanced
learner P. As one can see, most of his realisations are in the vowel space between 420-520 Hz
for F1 and 1500-1850 Hz for F2. There is a notable diversity in the F1 frequencies, fluctuating
between a fronted vowel [e] and the neutral vowel [9]. The diversity in the frequencies of F1
is substantially smaller.
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Figure 5. The formants F1 and F2 of P. in Hz.

Figure 6 shows the same measurement of P, split up by phonological context: stressed,
open syllables (rhomb), stressed, closed syllables (square), unstressed, open syllables
(triangle) and unstressed, closed syllables (cross). This figure clearly shows that the vowel [g]
in stressed, closed and unstressed, open syllables has a stable realisation, approximately like
Greek [€]. More variation can be found in the realisation of [€] in unstressed, closed syllables.
Sometimes the vowel is realised as the typical neutral vowel schwa [9], sometimes as a more
fronted vowel [¢]. The realisation of [€] in stressed, open syllables shows a relatively large
dispersion as well. In this context, the vowel is realised between mid fronted [¢] and more
fronted [¢]. This is summarized in figure 7.
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Figure 6. The formants F1 and F2 of P. in Hz. by phonological context.

Context: Example: Realisation:
stressed, open 'vle.po [e] - [€]
stressed, closed 'cer.dos [€]
unstressed, open 'an.0ro.pe [€]
unstressed, closed €x.'0ros [a] —[e] —[¢]

Figure 7. Overview of the realisations of [¢] by P.

Figure 8 shows the formants F1 and F2 of the vowel [€] as produced by the beginner J.
As can be noticed, the variation of both formants is considerable. Most realisations are
between 420-520 Hz. for F1 and 1500-1850 Hz. for F2, however, a fair number of realisations
lies outside this area.
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Figure 8. The formants F1 and F2 of J. in Hz.

In detail (see Figure 9) it can be seen that [€] in stressed, closed syllables is realised
like in Greek. A fair part of the productions of [€] in unstressed, closed syllables show
different realisations as the neutral vowel [9]. When the vowel [g] occurs in a stressed, open
syllable, it tends to be realised lower as [@&] (like in Englesh ‘can’). A general tendency



towards a higher realisation [¢] can be seen in /e/ in unstressed, open syllables. These results
are summarized in figure 10.
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Figure 9. The formants F1 and F2 of J. in Hz. by phonological context.

Context: Example: Realisation:
stressed, open 'vle.po [x]
stressed, closed 'cer.d0s [€]
unstressed, open 'an.0ro.pe [e]
unstressed, closed €x.'Oros [o] —[€]

Figure 10. Overview of the realisations of [¢] by J.

In Figure 11 the realisations of the vowel [€] of both Dutch speakers P and J are
compared with each other as well with the mean realisation of native speakers of Greek (G)
(Fourakis et al. 1999). It can be observed that the realisations of both Dutch learners of Greek
are more or less clustered around the Greek average realisation. A comparison between both
Dutch speakers reveals a conspicuous difference. The proficient learner of Greek groups his
realisations more or less within the same vowel space, especially with respect to the value of
his F1. The beginner however produces considerably more variation, both in his F1 as well as
in his F2. Moreover, he shows some instances of extreme fronting of [€] as well as a stronger
tendency towards reduction.
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Figure 11. The formants F1 and F2 of P., J. and the Greek average in Hz.

6. Conclusions.

Two parameters in the production of Greek by native speakers of Dutch have been examined
in this paper: a) the influence of L1 and b) the influence of the level of language proficiency.
The production of the vowel [g] has been chosen as a specific case study. The relevant data
have been provided by a phonetic experiment and the results of it have been presented in
section 5 above. In this section I will continue with the general conclusions. Discussions and
suggestions for future research will follow in the last section.

The production of the vowel [€] in Greek by native speakers of Dutch was expected to
be realised in harmony with the Dutch phonological system. Specifically, the structure of the
syllable and stress would determine its realisation. As can be seen in the figures 6 and 9 the
actual realisations can be divided into different groups based on the quality of the vowel [g].
In the case of J. three clear groups can be distinguished: [&], [¢] and [g]. In the case of P. there
are two different categories: [¢] and [g]. If these diferent groups of realisations are to be
described by their phonological features, the description would be in terms of the structure of
the syllable and stress, exactly those criteria that determine the realisation of the ‘e’-coloured
vowels in Dutch. As a result it can be concluded that there is an obvious influence of the
Dutch phonological system. It is worth noticing that similar conclusions have been drawn in
the case of Serbian learners of English (Markovic, in prep.) The overall results are
summarized in figure 12 below:

Context: Example: | Expected realisation: J. P.

stressed, open 'vle.po higher and more fronted: [e] [&] [e] —[¢€]
stressed, closed 'cer.80s like Greek: [€] [£] [€]
unstressed, open 'an.0ro.pe | reduced to schwa: [9] [g] [€]
unstressed, closed | gx.'0ros reduced to schwa: [9] [o] —[e] |[a] —[e] —[¢]

Figure 12. Overview of the results.

A few exceptions to these general conclusions should be noted. When the vowel [g]
occurs in unstressed, closed syllables its realisation appears to be very unstable. Vowel
reduction in unstressed syllables is very common in Greek but it was thought to be limited to
the vowels [i] and [u] only (Dauer 1980). Recently however, it has been shown that all vowels
can be reduced (Baltazani 2007). A comparison with the same set of words produced by
native speakers of Greek should be made in order to find out whether this vowel reduction



causes the unstable realisation of [g] in this context. I leave this question open for future
research.

The unexpected lowering of [€] in stressed, open syllables by J. could be ascribed to
his dialectal background (Limburgian). However, more data are not at hand to verify this
conclusion.

With respect to the level of language proficiency it has been shown that the advanced
learner showed less variation and grouped his realisations of [¢] much more within the same
vowel space as the native speakers of Greek do. The beginner on the other hand showed more
inconsistency. Moreover, the aberrant realisations of the advanced learner seemed to be more
symptomatic whereas those of the beginner had a systematic character. However, it should be
noted that even in a very advanced stage of learning, unfaithful realisations still persist.

7. Discussions and further research.

In this paper I have examined the production of the vowel [€] in Greek by native speakers of
Dutch. Special attention has been given to the influence of the phonological context and of the
level of language proficiency. However, there are more parameters that could influence the
pronunciation. Some of these will be discussed shortly in this section.

Only familiar Greek words have been used in the experiment. As a result, there were
no minimal pairs and the neighbouring consonants were random. However, these could
influence the phonetic realisation as well and additional data are required. Preliminary results
of a second experiment indicate that the influence of the neighbouring consonants can be
neglected.

In this experiment I used two speakers with a different level of proficiency in Greek
assuming that they are indicative for the learning process as a whole. As a result, individual
characteristics like gift of languages and background haven’t been taken into account. A
longitudinal study will make clear whether this assumption is correct.

Including other vowels as well could extend this study. Some preliminary results of
the realisation of the vowel [0] suggest that the parameters of phonological context and
language proficiency influence its realisations in a similar way. I leave the details open for
future research.

Finally, what can this study contribute to the teaching of Greek as a foreign language?
As has been shown, the grammar of L1 influences the speaker’s competence in L2. In
particular, the proper realisation of the Greek vowel [€] is problematic for native speakers of
Dutch. This should be systematically taught in order to avoid mispronunciations. In a broader
didactic context, other phonological peculiarities of Greek in comparison with Dutch like
voicing distinction, rhotics, intonation and syllabic structure should get enough attention in
the class-room as well.

It has been demonstrated above that mispronunciations are not restricted to the initial
learning stage but continue to occur even in a very advanced stage. Due to the fact that they
are not always easily audible I suggest the use of phonetic analyses. Only by means of a
detailed recording and analysis, students and teachers alike can get aware of the exact
pronunciation of the foreign language.
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