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ABSTRACT

One challenge for the second language (L2) learner of English is to master
a novel phonetic implementation of the voicing contrast, whereas anoth-
er challenge is to learn how consonant sequences behave in connected
speech. Learners of English coming from three different language back-
grounds were tested; their native varieties were Bohemian Czech, Mora-
vian Czech, and Slovak. The Moravian variety of Czech is more similar
in voicing assimilation to the Slovak language than to the Bohemian
variety of Czech. Percentage of phonetic voicing was measured in the L2
(i.e. English) word-final obstruents preceding three classes of sounds:
voiceless and voiced obstruents, and sonorants. Bohemian and Moravian
speakers exhibited different strategies in pre-sonorant contexts, following
their native (variety-specific) assimilation rules.
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1. Introduction

As a prime example of a phonological process with clear phonetic grounding, assim-
ilation is a frequent pattern recurring in many languages (Gordon, 2016: Chapter 5).
Speakers tend to produce articulatory gestures with some degree of overlap, which may
result in segmental changes and elisions. Assimilation can thus be viewed as adaptation of
speech sounds to the immediate contex — one sound modifies some of its characteristics,
so that the result is more similar to the conditioning segment. The influence is usually
anticipatory/regressive (Farnetani & Recasens, 2010). For instance, the place of articu-
lation of the nasal consonant in the Spanish indefinite article “un” is pronounced differ-
ently when preceding labial, dental, alveolar or velar consonants ([um'baso] “a glass”,
[un'dedo] “a finger”, [un'layo ] “alake’, [un'gato] “a cat”). In this case, the assimilation
occurs online between words in connected speech, but it can also be lexicalized, as in
the English prefixed word “impolite” / impa'lart/. However, the focus of assimilation is
not restricted to the consonantal place dimension; we frequently encounter assimilation
of voicing (both within words and between words) or, less frequently, manner of artic-
ulation. Sounds can even undergo complete assimilation, i.e., modification of all their
features, creating articulatory geminates (e.g., the past participle Finnish suffix /nut/, in
which the /n/ becomes identical to the preceding oral continuant sound; Gordon, 2016:
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125). Given the extensive use of assimilation in the world’s languages and, more to the
point, the natural tendency of speakers to simplify their production at various levels
(Lindblom, 1983), it is not surprising that assimilation is readily transferred to a second
language (Altenberg & Vago, 1983; Cebrian, 2000; Simon, 2010), creating high potential
for L1 and L2 interaction.

The current article investigates the assimilation of voicing in L2 learners of English
with various native languages and varieties. Although voicing assimilation is relevant
in the English language for some morphemes (like the plural or the past tense), voicing
changes across the word boundary are not allowed. For instance, “lake” is pronounced
with a phonologically voiceless obstruent at the end irrespective of the following seg-
ment (/1eérk pauit/, /1e1k ba:d/). In other words, the assimilated form /1érg ba:d/ is not
to be expected.! In contrast, many Slavic languages do assimilate voicing across words
extensively. In Czech, one would say /dost penes/ “enough money”, but /dozd bodu:/
“enough points” (for voicing assimilation rules in Czech, see e.g. Palkova, 1994: 329fF.).
Consequently, voicing of the final obstruent in these languages can entirely be predicted
based on the following context, the voicing distinction being neutralized, whereas in
English, the distinction is maintained, albeit through other acoustic correlates than actual
phonetic voicing (see Chen, 1970; Blevins, 2006).

Interestingly, the Czech language is not uniform in terms of voicing assimilation
across the word boundary (see e.g. Palkova, 1994: 3291%.), which is similar, for instance,
to Polish, whose dialects may be classified into “voicing” and “devoicing” based on assim-
ilatory activity before sonorants (Lew, 2002). There are two main varieties of Czech:
Bohemian and Moravian (see Siméckova, Podlipsky & Chladkova, 2012). In Moravian
Czech, voicing is also assimilated before sonorants, giving rise to forms like /dozd masa/
“enough meat”, which would be considered non-standard in Bohemian Czech (where
/dost masa/ is pronounced). Thus, Moravian Czech patterns with Slovak in this respect
(Pauliny, 1979: 152ff,; Barkanyi & Benus, 2015; Barkanyi & Kiss, 2015).

It is clear from the facts mentioned above that the assimilatory process is highly lan-
guage- and even variety-specific, and therefore prone to interaction in L2 acquisition
when the two languages have different assimilation systems. Restricting our attention
to L2 English, we can point out several studies that all showed evidence of transferring
L1 assimilation rules into L2 English production (Altenberg & Vago, 1983 for Hungar-
ian; Rubach, 1984 and Lew, 2002 for Polish; Cebrian, 2000 for Catalan; Simon, 2010 for
Dutch). In these studies, voiceless targets were typically realized as voiced when preced-
ing voiced obstruents. Word-final voicing has also been studied in Czech English. The
implementation of the voicing contrast was examined by Fejlova (2013) or by Skarnitzl
and Sturm (2016), whereas the process of voicing assimilation itself was analysed by
Skarnitzl and Poesova (2008), Kaniokova (2011) and Skarnitzl and Sturm (2014, 2017).
The latter work (Skarnitzl & Sturm, 2017) focused on voicing assimilation in L1 Brit-
ish English and in the L2 speech of Czech and Slovak speakers. An interesting finding
was that whereas the two L2 groups showed comparable patterns before obstruents, the

I Traditional works on English phonetics (e.g. Cruttenden, 2014) do not admit cross-word assimilation,
especially if a voiceless segment should become voiced. However, empirical data suggest that the sit-
uation is more complex. For example, Jansen (2004, 2007) found that word-initial [d] and [z] exerted
some influence on the voicing of word-final [k] in native British English.
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context before sonorant consonants yielded disparate patterns: the (Bohemian) Czech
participants tended to produce voiceless pre-sonorant obstruents (at[t] least), but the
Slovak speakers had a tendency to assimilate voicing to the following sonorant segment,
producing a voiced sound (at[d] least). Crucially, this reflected the voicing assimilation
rules of the respective L1 languages, which differ in the pre-sonorant context.
Importantly, Chladkova and Podlipsky (2011) showed that learning L2 speech sounds
contrasts is not only language-specific, but also variety-specific. They examined the
cross-language perception of Dutch vowels by speakers of the Bohemian and Moravian
varieties of Czech. Their study revealed different perceptual assimilation patterns in the
non-native Dutch high front vowel region that reflected the between-dialect acoustic
differences in signalling the L1 Czech phonological length contrast in high front vowels.
In the present study, we investigate whether Bohemian and Moravian speakers exhibit
variety-specific voicing assimilation patterns in L2 English. We can hypothesize that they
will behave in a variety- rather than language-specific manner. If this is the case, then,
Moravian Czech L2 English should be closer to Slovak L2 English (a different source
language, but with similar assimilation rules) than to Bohemian Czech English (the same
source language, but with dissimilar assimilation rules). A second research question will
be connected to the general pronunciation competence of our L2 speakers, which might
also influence the strength of L1-L2 transfer. We predict that more accented speakers
will show higher rates of voicing assimilation in L2 English than less accented speakers.

2. Method

The current study presents new data but also uses acoustic data from our previous
study (Skarnitzl & Sturm, 2017). The “new” dataset involves speakers of Moravian Czech
L2 English (MorCZ), whereas the “previous” dataset was based on speakers of Bohemian
Czech L2 English (BohCZ) and Slovak L2 English (SK), in addition to a control British
English (BrE) L1 group not considered here. The recording and analysis were identical
in both cases. To facilitate statistical comparisons between the groups, both datasets are
merged into a single analysis.

2.1. Participants

12 female speakers of Moravian Czech were recorded with origin in various Moravian
and Silesian regions, i.e., regions where pre-sonorant voicing assimilation occurs. Audi-
tory observation of their productions confirmed that their Czech production had the
“assimilating” characteristics typical of the Moravian variety of Czech. In contrast, the
12 Bohemian Czech speakers from the previous dataset did not show this type of voicing
assimilation in their Czech production. The Slovak group also included 12 speakers. All
the speakers were female and aged between 20 and 25 years.

The three learner groups comprised two types of speakers. Six speakers belonged to
a “more-accented (ma)” group with a strong Czech/Slovak accent in their English and
six to a “less-accented (la)” group that was almost near-native in their pronunciation
of English. In the previous study, the speakers were selected from a larger corpus of L2
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English based on agreement between three phoneticians. In addition, the speakers were
evaluated by seven native speakers of English in terms of foreign accent strength on
a 7-point scale. The results showed a clear separation between the “ma” and “la” groups;
the control group (BrE) was evaluated similarly as the “la” group, but with a clear sepa-
ration from the “ma” group.

For the current study, we recorded 6 Moravian Czech students of English philology in
Prague whose pronunciation was considered near-native (“la”). For the “ma” group, three
speakers were recorded in Prague immediately at the start of their English studies, and
three more speakers who did not study English at all were recorded in Olomouc. Both
groups were characterized by a strong Czech accent. Nevertheless, a perceptual evalu-
ation was also conducted to substantiate the categorization of the Moravian speakers’
accent strength into “ma” and “la” groups. 56 listeners (students of English studies, aged
18-68, with mean age 21.18 and sd 7.1) were asked to evaluate the speakers’ foreign
accent strength on a 7-point scale ranging from “strong foreign accent” (1) to “native-
like” (7). The test included the 12 MorCZ speakers, 12 SK speakers and also 6 native
speakers of English as controls and several L2 speakers of other languages as fillers. The
listeners were assigned one of four test versions differing in presentation order, and eval-
uated 60 stimuli. The duration of the test was 11 minutes.

The results did not show significant differences between the four test versions (dif-
fering in trial orders). Figure 1 shows the evaluation of the speakers” accent strength as
a function of learner group. There was a clear difference between the “ma” and “la” groups
of both Moravian and Slovak speakers. The mean value of the “la” participants differed
somewhat from the control native English group (Tukey contrasts: MorCZ by —0.96 with
SE =0.3,z=-3.1, p < 0.05; SK by —1.09 with SE = 0.3, z = =3.5, p < 0.01), whereas the
“ma” participants differed substantially (MorCZ by —3.68 with SE = 0.3, z=-11.7, p <
0.001; SK by —3.88 with SE = 0.3, z = —12.4, p < 0.001). We can therefore conclude that
our initial evaluation of the MorCZ speakers was correct.

4-
) i i

BrE MorCZ MorCZ SK
la ma la ma

degree of nativeness

Figure 1. Evaluation of foreign accent strength (degree of nativeness) for an L1 British English (BrE)
control group and for L2 groups of more (“ma”) and less accented (“la”) Moravian Czech (MorCZ) and
Slovak (SK) speakers. For Bohemian Czech speakers, see Skarnitzl and Sturm (2017).
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2.2. Material

After sufficient time for preparation, the participants were asked to read one of six
BBC World Service news bulletins. In the MorCZ group, “ma” and “la” speakers were
matched for the text version. They were recorded in sound-treated studios in Prague
and Olomouc (16-bit, 32 kHz .wav files recorded with a condenser microphone). Each
recording was approximately 4 minutes long and consisted of 450-500 words, depend-
ing on the text version. The speakers from Skarnitzl and Sturm (2017) were recorded in
the Prague studio under the same conditions but, due to the corpus structure, the text
versions were not matched between the ”la” and "ma” groups, and a wider range of texts
was used as well (16 versions).

The recordings were automatically segmented by means of P2FA forced alignment
(Yuan & Lieberman, 2008), and the boundaries of the target speech sounds were man-
ually adjusted based on the phonetically motivated recommendations for manual seg-
mentation of the speech signal (Macha¢ & Skarnitzl, 2009). The targets involved two
consecutive phones — a word-final obstruent and the initial consonant of the following
word (except for /h/). Therefore, there were three contexts in which the target sound
occurred: before a voiceless (fortis) consonant, before a voiced (lenis) consonant, and
before a sonorant consonant. The nature of the preceding speech sound was not con-
trolled. Target sequences interrupted with a pause were excluded since we do not expect
assimilation to occur in such cases. The presence of prosodic breaks was noted, as the
assimilation rate may differ within and across prosodic boundaries (Mady & Barkanyi,
2015). The analysis was based on 947 tokens (MorCZ data) and 1952 tokens (SK and
BohCZ data from Skarnitzl & Sturm, 2017). The structure of the data is shown in Table 1.

Table 1. Breakdown of the dataset according to learner group (Bohemian Czech, Moravian Czech,
Slovak, la = less accented, ma = more accented) and assimilatory context (vl = voiceless, vd = voiced,
son = sonorant).

Learner group vl-vl vd-vl vl-vd vd-vd  vl-son  vd-son Group total
BohCZ_la 59 123 55 123 66 83 509
BohCZ_ma 58 127 42 127 85 60 499
MorCZ_la 57 118 67 109 74 76 501
MorCZ_ma 32 104 61 115 62 72 446
SK_la 101 110 57 120 73 60 521
SK_ma 99 66 50 91 60 57 423
Assim. context total 406 648 332 685 420 408 2899
2.3. Analysis

In order to assess voicing of the target sounds, we examined the presence or absence
of the fundamental frequency (F0), which was extracted in all word-final obstruents in
Praat (Boersma & Weenink, 2017) with the default setting for FO extraction, as we were
not interested in specific values. The degree of voicing was expressed as the percentage of
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voicing. Voicing information was extracted every millisecond and the voicing ratio was
computed for each target sound (i.e., how much of the consonant was produced with
vocal fold vibration).

For statistical analysis we used the publicly available program R (R Core Team, 2019)
and the associated R packages Ime4, effects and ggplot2 (Bates, Michler, Bolker, & Walker,
2015; Fox, 2003; Wickham, 2009). Linear mixed-effects (LME) modelling was chosen
because it is suitable for multiple observations from the same speaker or of the same
item to resolve the non-independence of such observations. The fixed effects were AsSIM-
ILATORY CONTEXT (vl-vl X vl-vd x vl-son x vd-vl x vd-vd x vd-son), LEARNER GROUP
(BohCZ_la x BohCZ_ma x MorCZ_la x MorCZ_ma x SK_la x SK_ma), PROSODIC
BREAK (yes X no), TARGET MANNER (fricative x stop) and LEXICAL STATUS (lexical x
grammatical). The random effects were the intercepts for SUBJECT and WORD; by-subject
random slopes were not added because the complex effect structure would lead to singu-
larity in the random terms. Whether individual fixed effects/interactions were significant
was evaluated by comparing the full model to a reduced model in which the factor in
question was excluded, using likelihood ratio tests. In addition, pairwise comparisons
were evaluated post hoc using Tukey contrasts from the multcomp package (Hothorn,
Bretz & Westfall, 2008).

3. Results and discussion

Skarnitzl and Sturm (2017) reported some general phonetic and linguistic effects on
voicing assimilations of Czech and Slovak learners of English. For instance, the presence
of a prosodic break after the target obstruent led to a decrease in the amount of phonetic
voicing, or word-final fricatives were on the whole articulated with less voicing than
word-final stop consonants. We therefore included such factors in the current model
by default and examined their interactions. PROSODIC BREAK interacted with LEXICAL
STATUS (x3(1) = 6.9, p < 0.01): grammatical words were associated with a higher degree
of voicing than lexical words, but only in the absence of a prosodic break. Furthermore,
the LEXICAL STATUS effect was restricted to stop consonants, as fricatives did not show
any difference in voicing between lexical and grammatical words (x*(1) = 4.4, p < 0.05).
Finally, there was no significant interaction between PROSODIC BREAK and TARGET MAN-
NER (x3(1) = 0.01, p = 0.89).

The factors of greatest interest for the present research question are ASSIMILATORY
CONTEXT and LEARNER GROUP. Crucially, there was a significant interaction between
them (x3(25) = 255.6, p < 0.001). The fixed effects estimates of the full model are given in
Appendix A, but it is easier to evaluate the direction and size of the effects in the accom-
panying effects plots in Figure 2. The contexts before word-initial voiceless consonants
(Fig. 2a) are included as baselines for determining the degree of phonetic voicing due to
carryover from previous sounds. The results generally follow the expectations that there
should be no significant differences between the varieties, given that all L1 backgrounds
assimilate in these contexts. However, the less accented BohCZ speakers yielded a higher
rate of voicing in the lenis-fortis (voiced-voiceless) context compared to the other groups,
which might reflect a more English-like pronunciation (i.e., an attempt at approximation
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to word-final devoicing, rather than to assimilation). Also, there was a general tendency
in all groups to produce more phonetic voicing in the lenis targets compared to the fortis
targets.

With regard to the pre-sonorant contexts (Fig. 2b), several aspects need to be men-
tioned. Although the BohCZ speakers did not assimilate word-final voiceless consonants
before sonorants, treating the target sounds as if a voiceless consonant followed (compare
the solid columns in Fig. 2b to 2a), the MorCZ group was associated with a significantly
higher amount of phonetic voicing before sonorants. Consequently, the MorCZ variety
resembled more closely the Slovak group, which was likewise associated with a higher
amount of voicing in this context but which manifested additional differences in speaker
accentedness. Finally, we can also examine the performance of individual learner groups
within the given context. Crucially, the more accented MorCZ speakers differed sig-
nificantly from the corresponding BohCZ speakers but not from the corresponding SK
speakers. In contrast, there were no significant differences among the varieties in the less
accented speakers. The results of post hoc multiple comparisons using Tukey contrasts
are provided in Appendix B.

However, the patterns become more complex when the word-initial sonorant conso-
nant is preceded by a lenis (phonologically voiced) consonant (transparent colours in Fig.
2b and Tukey post-hoc tests in Appendix B). On the one hand, an analogous effec — a shift
towards significantly higher voicing percentages before sonorants — was associated with
the MorCZ and SK speakers. On the other hand, it was also found in the less accented
BohCZ group, which does not seem to follow the expectations. Even so, we suggest that
it is not a clear argument for assimilation, as discussed by Skarnitzl and Sturm (2017).
Whereas the more accented BohCZ speakers produced a low amount of voicing before
sonorants, identical to the pre-voiceless contexts, the less accented BohCZ speakers
might have been targeting the devoiced word-final lenis obstruent in native English by
maintaining phonetic voicing. This would make them seemingly pattern with the “assim-
ilating” groups, but it could in fact reflect their higher awareness that word-final voicing
is not neutralized in English, and an attempt to aim for such a target. It is thus difficult
to say what the finding about MorCZ speakers in the voiced-sonorant context means: is
the higher amount of phonetic voicing due to L1 transfer, or to a higher pronunciation
proficiency level, as suggested for the BohCZ less accented speakers?

Results from the contexts before word-initial voiced consonants (Fig. 2¢) indicate, first,
that there is a significant increase in each learner group in the amount of voicing com-
pared to the contexts before voiceless consonants. Moreover, with the exception of the
less accented SK speakers, all groups yielded a higher percentage of voicing before voiced
sounds than before sonorants. This, of course, clearly reflects the L1 assimilation rules,
although it needs to be explained why the percentages are not higher, approaching 100%
(at least for the more accented speakers). Second, the voiced targets again yielded higher
rates of assimilation in comparison to the voiceless targets. Finally, the more accented
speakers of each variety were more prone to assimilation than the less accented speakers,
although the effect size differed for individual varieties.

Interestingly, there is a recurring pattern in the data regarding the more accented
speakers: Slovaks were associated with a higher amount of phonetic voicing than MorCZ
speakers, and these in turn with more phonetic voicing than BohCZ speakers. The lan-
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Figure 2. Mean amount of phonetic voicing (% of the target sound duration) in different assimilatory
contexts and different learner groups (BohCZ = Bohemian Czech, MorCZ = Moravian Czech, SK =
Slovak, vl = voiceless, vd = voiced). Effect plots from an LME analysis.

guage background provides a possible explanation: Bohemian Czech assimilates obstru-
ents before other obstruents, Moravian Czech before obstruents and sonorants, and Slo-
vak before obstruents, sonorants and also vowels. The speakers might be differentially
primed from their native systems in their L2 English production, triggering different
rates of transfer. Another pattern is apparent in Figure 2 if we examine the contexts
which are arguably most conclusive about transfer, i.e., voiceless targets before voiced
and sonorant consonants. The higher degree of assimilation in the less accented Moravi-
an Czech speakers suggests they are less advanced L2 users than the corresponding “la”
Slovaks (and Bohemian Czechs), despite being judged similarly in the perception test.
Indeed, the accentedness effect sizes are greater for the latter group than for Moravian
Czechs.

4. General discussion

The objective of the study was to investigate whether voicing assimilation strategies
in Moravian Czech English tend to be more similar to Bohemian Czech English or to
Slovak English, taking into account the speakers’ pronunciation competence in English.
We observed differences between less and more accented speakers, the effect being most
pronounced in the Slovak speakers. One could argue that the degree of accentedness,
although treated identically in the three L2 varieties (i.e., as a binary variable), was in fact
not comparable, and that, for instance, the Slovaks showed a higher degree of phonetic
voicing because of a generally higher degree of accentedness. However, the results of the
perceptual tests (see Fig. 1 and Skarnitzl & Sturm, 2017) indicate that this was not the
case, given that all members of the more vs. less accented groups received similar scores
irrespective of their dialect. Nevertheless, it could still be the case that the tendency to
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assimilate is not necessarily correlated with the evaluation of the speakers’ foreign accent
strength, as it was based on overall pronunciation skills and not on assimilatory behaviour.
In other words, a speaker who behaves in terms of assimilation entirely according to the
L2 rules might still be perceived as heavily-accented, and vice versa.

Our results showed a clear evidence of L1 interference in the English language pro-
duction in all the three groups, especially with regard to the more accented speakers. On
the one hand, all three L2 English groups of speakers produced word-final obstruents
with substantial phonetic voicing before phonologically voiced consonants, whereas in
the contexts before initial voiceless consonants, the target sounds were associated with
a low degree of phonetic voicing. This finding can be interpreted as a transfer of L1
assimilation rules into an L2, which is manifested identically in the different varieties.
On the other hand, the pre-sonorant contexts were associated with different assimilation
strategies in the two varieties of Czech - the Moravian Czech speakers approximated
the Slovak speakers, exhibiting assimilatory behaviour to a greater extent than did the
Bohemian Czech speakers (but to a smaller extent than did the Slovaks). Moravian Czech
English thus seems to be in this respect intermediate between Bohemian Czech and Slo-
vak English. Moreover, we can conclude based on the effect sizes that Moravian Czech
English is closer to Slovak English, a different source language that nevertheless has sim-
ilar assimilation rules, than to Bohemian Czech English, the same source language but
with different assimilation rules. There was even a statistically significant difference from
the Bohemian Czech group if we consider the more accented speakers. In any case, the
finding suggests that the two varieties of Czech exhibit L2 English assimilatory behaviour
in a dissimilar way, and the direction of the effect is influenced by the assimilation rules
of the speakers’ own, variety-specific phonological system. These findings are in line with
Lew’s results for Polish dialects (Lew, 2002).

One aspect of our data is particularly interesting. In all the groups and regardless of
the type of the word-initial consonant, word-final phonologically voiced sounds were
associated with a generally higher degree of voicing than the corresponding voiceless
counterparts (compare the transparent and solid colours in Fig. 2). Why is it so? The most
probable explanation is that speakers are aware — not necessarily consciously - of the fact
that, in native English, word-final /d z/ etc. do not turn into /t s/ (unlike in Czech or Slo-
vak). This would be supported by the differential behaviour of the more and less accented
speakers. The less accented speakers, who might be hypothesized to be more proficient
and more aware of the L2 phonological system, seem to show greater differences between
underlying voiced vs. voiceless target consonants compared to the more accented speak-
ers (see Fig. 2). This would correspond to the findings of Cebrian (2000), where such pos-
itive transfer (i.e., /d/ realized with phonetic voicing before a voiced sound) was stronger
than negative transfer (/t/ realized with phonetic voicing before a voiced sound).

Future research might further examine L2 voicing assimilation patterns by applying
amore refined control of the assimilatory contexts, taking into account the voicing status
of the preceding sounds as well. Apart from that, it would also be useful to measure vowel
duration, which is an important cue to phonological voicing in native English (Chen,
1970; Jansen, 2004; Davidson, 2016). This approach might help differentiate between
assimilation per se, when the phonological voicing status is changed, and obstruent
devoicing, when the underlying category remains the same despite changes in phonetic
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voicing. Moreover, it would then be clearer whether the presence of phonetic voicing
in word-final obstruents in L2 English reflects the transfer of L1 voicing assimilation
patterns, or a higher level of pronunciation proficiency in Bohemian, Moravian, and
Slovak speakers of English. Finally, in addition to measuring the percentage of voicing
in the target word-final obstruents, the voicing profile method (Mdbius, 2004) could be
applied to capture the dynamics of voicing, which may provide a more detailed insight
into individual assimilatory contexts.
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APPENDIX A

Regression coefficients of fixed effects in the LME model (vl = voiceless, vd = voiced,
son = sonorant, BohCZ = Bohemian Czech, MorCZ = Moravian Czech, SK = Slovak, la =
less accented, ma = more accented). The intercept corresponds to fricatives in grammati-
cal words in the vl-vl context spoken by less accented BohCZ speakers when no prosodic
boundary was present.

Fixed effect Estimate SE t-value
Intercept 17.31 5.16 3.36
ASSIMILATORY CONTEXT (vI-vd) 16.35 4.90 3.33
ASSIMILATORY CONTEXT (vl-son) 2.74 4.64 0.59
ASSIMILATORY CONTEXT (vd-vl) 14.63 4.21 3.48
ASSIMILATORY CONTEXT (vd-vd) 54.82 4.22 12.99
ASSIMILATORY CONTEXT (vd-son) 40.72 4.49 9.08
LEARNER GROUP (BohCZ_ma) -2.71 6.23 -0.44
LEARNER GROUP (MorCZ_la) -3.05 6.16 -0.50
LEARNER GROUP (MorCZ_ma) -2.74 6.81 -0.40
LEARNER GROUP (SK_la) -5.38 5.84 -0.92
LEARNER GROUP (SK_ma) -1.65 5.78 -0.29
PROSODIC BREAK (yes) -28.02 5.14 -5.45
LEXICAL STATUS (lexical) -4.37 2.86 -1.53
TARGET MANNER (stop) 17.91 391 4.58
CONTEXT (vl-vd) : GRoUP (BohCZ_ma) 23.15 7.13 3.25
CONTEXT (vl-son) : GROUP (BohCZ_ma) -1.32 6.35 -0.21
CONTEXT (vd-vl) : GRoOUP (BohCZ_ma) -6.07 5.72 -1.06
CONTEXT (vd-vd) : GRouP (BohCZ_ma) 8.07 5.70 1.42
CONTEXT (vd-son) : GROUP (BohCZ_ma) -29.97 6.37 -4.70
CONTEXT (vl-vd) : GrRoUP (MorCZ_la) 23.89 6.50 3.68
CONTEXT (vl-son) : GRouP (MorCZ_la) 16.56 6.28 2.64
CONTEXT (vd-vl) : GrRoUP (MorCZ_la) -8.75 5.63 -1.56
CONTEXT (vd-vd) : GroUP (MorCZ_la) 9.51 5.66 1.68
CONTEXT (vd-son) : GrRoUP (MorCZ_la) -7.93 6.07 -1.31
CONTEXT (vl-vd) : GrouP (MorCZ_ma) 37.3 7.17 5.20
CONTEXT (vl-son) : Grour (MorCZ_ma) 23.49 7.04 3.34
CONTEXT (vd-vl) : GrouP (MorCZ_ma) -4.33 6.39 —-0.68
CONTEXT (vd-vd) : Grour (MorCZ_ma) 13.28 6.34 2.09
CONTEXT (vd-son) : GROUP (MorCZ_ma) -3.88 6.75 -0.57
CONTEXT (vl-vd) : GrouUP (SK_la) 6.92 6.41 1.08
CONTEXT (vl-son) : GROUP (SK_la) 13.53 6.02 2.25
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CONTEXT (vd-vl) : GrouUP (SK_la) -2.38 5.35 —-0.45

CONTEXT (vd-vd) : GrouPp (SK_la) -1.69 5.29 -0.32
CONTEXT (vd-son) : GrROUP (SK_la) 0.05 5.97 0.01
CONTEXT (vl-vd) : GRoUP (SK_ma) 46.14 6.40 7.21
CONTEXT (vl-son) : GROUP (SK_ma) 38.43 6.08 6.33
CONTEXT (vd-vl) : GRoUP (SK_ma) —4.40 5.58 -0.79
CONTEXT (vd-vd) : GROUP (SK_ma) 20.67 5.36 3.86
CONTEXT (vd-son) : GROUP (SK_ma) 16.42 5.90 2.78
PROS. BREAK (yes) : LEX. STATUS (lexical) 14.17 5.39 2.63
LEX. STATUS (lexical) : TAR. MANNER (stop) -8.75 4.18 -2.10
APPENDIX B

Tukey multiple comparisons of means (only selected contrasts of interest). Positive
estimates indicate that the first member in the comparison was associated with higher
proportions of voicing in the word-final obstruent (BohCZ = Bohemian Czech, MorCZ
= Moravian Czech, SK = Slovak, la = less accented, ma = more accented, vl = voiceless,
vd = voiced, son = sonorant).

Table B.1: Effect of CONTEXT.

Learner group  Pairwise comparison  Estimate SE z adjusted p
BohCZ_la vl-son - vl-vl 2.74 4.64 0.59 1.00
BohCZ_ma vl-son - vl-vl 1.42 4.43 0.32 1.00
MorCZ_la vl-son - vl-vl 19.30 4.49 4.30 <0.01
MorCZ_ma vl-son - vl-vl 26.23 5.46 4.80 <0.001
SK_la vl-son - vl-vl 16.27 3.94 4.14 <0.05
SK_ma vl-son - vl-vl 41.17 4.22 9.76 <0.001
BohCZ_la vd-son - vd-vl 26.09 3.55 7.34 <0.001
BohCZ_ma vd-son - vd-vl 2.19 3.90 0.56 1.00
MorCZ_la vd-son - vd-vl 26.92 3.61 7.46 <0.001
MorCZ_ma vd-son - vd-vl 26.55 3.77 7.05 <0.001
SK_la vd-son - vd-vl 28.52 3.98 7.17 <0.001
SK_ma vd-son - vd-vl 46.91 4.49 10.46 <0.001
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Table B.2: Effect of LEARNER GROUP.

Context Pairwise comparison Estimate SE z adjusted p
vl-son MorCZ_la - BohCZ_la 13.51 5.83 2.32 0.90
vl-son MorCZ_la - SK_la 5.36 5.74 0.93 1.00
vl-son BohCZ_la - SK_la -8.15 5.90 -1.38 1.00
vl-son MorCZ_ma - BohCZ_ma 24.78 5.75 431 <0.01
vl-son MorCZ_ma - SK_ma -16.04 6.03 -2.67 0.68
vl-son BohCZ_ma - SK_ma -40.81 5.85 -6.98 <0.001
vd-son MorCZ_la - BohCZ_la -10.98 5.60 1.96 0.99
vd-son MorCZ_la - SK_la -5.65 5.83 0.97 1.00
vd-son BohCZ_la - SK_la 5.33 5.82 0.92 1.00
vd-son MorCZ_ma - BohCZ_ma 26.06 5.85 4.45 <0.01
vd-son MorCZ_ma - SK_ma -21.38 5.91 -3.62 0.08
vd-son BohCZ_ma - SK_ma —47.45 6.08 -7.81 <0.001
Table B.3: Effect of ACCENTEDNESS.

Context Variety  Pairwise comparison  Estimate SE z adjusted p
vl-son BohCZ ma - la -4.04 5.83 -0.69 1.00
vl-son MorCZ ma - la 7.23 5.78 1.25 1.00
vl-son SK ma - la 28.63 5.94 4.82 <0.001
vd-son BohCZ ma - la -32.68 5.84 -5.59 <0.001
vd-son MorCZ ma - la 4.36 5.62 0.78 1.00
vd-son SK ma - la 20.09 6.07 3.31 0.20
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RESUME

Osvojovani znélostniho kontrastu a jeho foneticka realizace predstavuje u nerodilych mluv¢ich ang-
lictiny nelehky tikol, zejména, jedna-li se o konsonantické shluky v souvislé feci. Tato studie se zamétuje
na asimilaci znélosti anglickych finalnich obstruentt u mluv¢ich pochazejicich ze tfi riiznych jazykovych
oblasti — Cech, Moravy a Slovenska. Jelikoz moravéti mluvéi uplatiiuji asimilaci znélosti podobné jako
slovensti mluv¢i, a naopak rozdilné nez mluvci obecné cestiny, lze predpokladat, Ze osvojovani ciziho
jazyka bude ovlivnéno nejen jazykové specifickymi charakteristikami, ale rovnéz odlisSnostmi mezi
varietami téhoz jazyka. Autofi studie sleduji miru fonetické znélosti (kvantifikovanou jako podil trvani
znélé ¢asti cilového konsonantu) pti produkci ¢teného anglického textu. Cilovy segment se nachdzel
v pozici pfed tfemi typy inicialnich konsonantti: pfed neznélymi a znélymi obstruenty a pred sonorami.
Vysledky analyz potvrzuji, Ze se mluvéi z Cech a Moravy Fidi v kontextech pred sonorami odlisnymi
strategiemi, coz odpovida asimila¢nim pravidléim z rodné variety jazyka. Anglicky ¢teny projev mluvcich
z Moravy se tak blizi z hlediska asimilaci spi$e mluvéim ze Slovenska nez mluvéim z Cech.
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