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The English dental fricatives [0] and [8] are assumed to present a challenge for
acquisition by Serbian L1 speakers because they are not present in the inventory
of Serbian phonemes. The primary aim of our research, therefore, was to study
whether and how the position of the [8] and [0] sounds in a word (initial, medial
or final) affects the accuracy of their pronunciation, both in the individual word
and textual context. We also studied which sounds were used as substitutions for
[6] and [d] in the cases of inaccurate pronunciation. Moreover, we performed a
comparative analysis between two age groups of primary school ESL students in
order to evaluate the possible impact of training and language exposure on the
production of English dental fricatives. The obtained results show that the partic-
ipants in our study most accurately pronounce the [0] and [0] sounds when they
are placed in the final word position, with the voiceless dental fricative [0] being
pronounced more accurately than its voiced counterpart [3]. The participants in
our study substituted the English dental fricatives [0] and [0] with the Serbian
stops [t] and [d] in an overwhelming number of cases, arguably due to the Univer-
sal Grammar constraints. Finally, the 8"-grade students showed greater accuracy
in the pronunciation of the [0] and [0] sounds in comparison to the 5®-grade ones,
which suggests that training and language exposure possibly have a positive effect
on the production accuracy of the aforementioned sounds.
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1. Introduction

Ever since Saussure’s (1959)' ground-breaking work, it has been assumed
that every word represents a rather arbitrary mapping between form and meaning
(however, for opposing views, see Maurer, Pathman and Mondloch 2006; Kovi¢,
Plunkett and Westermann 2010). It has been argued that in the mental lexicon,
each word possesses two distinct but interacting representational forms, i.e., the
orthographic and phonological forms (Baxter et al., 2021). Therefore, in order
to acquire a new L2 word, we can assume that a learner must build a new form,
i.e., new phonological and orthographic representations in their mental lexicons
(Abutalebi 2008; Tagarelli et al. 2019; Yang et al. 2015). There are a number of
theories that strive to explain how L2 learners acquire L2 phonology, i.e., build
new phonological forms (e.g., the critical period hypothesis (Walsh 1981), the
contrastive analysis hypothesis (Wardhaugh 1970), the interlanguage hypothesis
(Selinker 1972), i.a.), as well as which factors influence and constrain this process
(L1, age, training, ability, motivation, etc.). This is especially important and inte-
resting when L2 contains sounds that do not exist in the learner’s L1, both from
the theoretical and practical (language teaching and learning) perspective.

English dental fricatives [0] and [3] represent a particular case since not many
world languages contain these phonemes in their inventory. What usually hap-
pens when learners learn English as an L2 is that they substitute those sounds
with either stops [t] and [d] or fricatives, such as [s] and [z] (Lombardi 2003).
Furthermore, the fricative [f] is also attested as a substitutive sound for both [0]
and [0] in Slavic languages (Metruk 2016; Wetzels and Mascar6 2001).

From a theoretical perspective, the question is which rules and constraints
govern these substitutions in speakers of a particular L1. On the other hand, from
a teaching perspective, the issue is which sounds the students will have most
trouble with in the process of the acquisition of L2 phonology, as well as how
the students should be trained in order to attain the accurate pronunciation of the
target sounds.

There are two most prominent modes of explaining L2 substitutions in the
literature — Universal Grammar (UG) (Chomsky 1995) and transfer (Selinker
1969). Lombardi (2003) argues that if English dental fricatives [0] and [0] are
substituted by stops [t] and [d], this is due to the universal markedness relations-
hip since stops are less marked than fricatives in the manner and hence are acqu-

1 The original Cours de linguistique générale was compiled and published after Saussure’s death by
two of his students Charles Bally and Albert Sechehaye in 1916. However, here we refer to the
English translation of this work from 1959.
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ired earlier than fricatives. This substitution is thus regulated by UG, showing a
universal effect. However, speakers of languages that substitute English dental
fricatives with L1 fricatives, such as [s] and [z], show a transfer effect, i.e., somet-
hing in their L1 phonology constrains this more marked substitution choice when
compared to the plosives.

On the other hand, there are factors which may influence, i.c., facilitate or
hinder, the accurate pronunciation of the target sounds, in the present case — the
English interdental fricatives [0] and [3]. According to Rau, Chang and Tarone
(2009), these factors include immediate phonetic environment and speech style.
Savi¢ and Jerotijevi¢ (2011), on the other hand, report that speech style did not
have a significant effect on the Serbian L1 participants in their study. However,
what they show is that certain internal factors significantly influence the accurate
pronunciation of [0] in Serbian speakers. Namely, they suggest that high front
vowels (e.g., /i/ and /e/) and closing diphthongs, when preceding [0], facilitate the
accurate pronunciation because they are closer to the place of the articulation of
[6], i.e., the dental position. On the other hand, the consonant [1] preceding a coda
[6] inhibits its accurate pronunciation.

The aim of this paper is to research the accuracy of the pronunciation of the
English dental fricatives [0] and [0] in Serbian primary school ESL students in
regard to the word position they occur in and their age (i.e., duration of language
exposure). The research questions are the following:

(1) In which word position(s) (initial, medial or final) are the English dental
fricatives [0] and [38] pronounced most accurately?

(2) Which sounds are used as substitutions for the English dental fricatives in
the cases of inaccurate pronunciation?

(3) Do the older primary school students (the 8"-grade ones) pronounce the
target sound more accurately than the younger ones (the 5"-grade students)?

2. Methods and Materials

2.1. Participants

The participants in this study were ten 5%-grade students (6 females and 4
males) and ten 8"-grade students (9 females and 1 male) of ESL from a primary
school in Serbia. All the students were elected for the participation in this study
by their respective teachers on the basis of their grades and overall knowledge
of English. The requirements were that the students have grade 5 (the highest
grade) in English and that they have a generally excellent command of English
at their respective levels. The researcher obtained parental permission for all the
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participants prior to the beginning of the study, i.c., all the participants’ parents
signed the informed consent. The participants were interviewed in May and June
of 2023.

2.2. Methods

The participants were presented with a PowerPoint presentation on a laptop
in a quiet room. Only the researcher and the participant were present during the
experiment. The testing sessions lasted about 5—10 minutes per participant. The
participants’ answers were audio-recorded for later analysis.

2.3. Materials

The testing material was divided into two parts — individual words and a short
text. In the first part, on each slide, there was a word that the participants were
asked to read aloud. It was a self-paced task with 24 words in total; 12 of them
were test items (6 containing the sound /8/ and 6 containing the sound /0/), and
12 of them acted as distractors (see Appendix 1, but also the Study Limitations
section). The items were randomized.

Subsequently, in the other part, there was a short text that the participants were
asked to read aloud. In the text, there were 6 test items, 3 containing the sound /6/
(in the initial, medial and word-final positions) and 3 containing the sound /0/ (in
the initial, medial and final word positions) (see Appendix 1).

2.4. Results Analysis

The audio recordings were listened to and analysed by two experienced teac-
hers who completed questionnaires in which they noted whether the participants
had achieved the correct pronunciation of the English dental fricatives and in the
case of substitutions they noted the sounds which the participants had used. The-
refore, the method of the analysis of the results in the present study is perceptual,
i.e., subjective evaluation.

3. Results and Discussion
3.1. The 5" Grade Students’ Results
3.1.1. Individual Words
The percentage of accurate pronunciation of the target English dental fricati-
ves is represented in Table 1. The participants pronounced the dental fricative /6/
with varying success. The accuracy of the target pronunciation of the fricative /6/
was the highest in the medial position, although still below 50%, while it was pro-
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nounced slightly less successfully when it was in the final word position (35%).
However, the students rarely attained the desired pronunciation of /6/ when it was
in the initial word position (only in 10% of the cases).

As for the voiced dental consonant /0/, the students neither accurately produ-
ced it in the initial nor in the medial position. However, in the final position, the
students attained the target pronunciation in 5% of cases.

Table 1. The Percentage of Accurate Pronunciations of /6/ and /3/ in Individu-
al Words by the 5"-Grade Students

6/ /8/
initial 10% initial 0%
medial 40% medial 0%
final 35% final 5%

3.1.2. Text

When reading the short text containing the target items, the students achieved
slightly different results compared to the reading of the individual words when
it came to the accuracy of the pronunciation of the English dental fricatives in
different word positions. Namely, concerning the fricative /6/, in this context, the
students achieved the best accuracy when it was in the initial position, while it
was pronounced least accurately in the medial position. However, there was not a
single case of an accurate pronunciation of the sound /0/.

Table 2. The Percentage of Accurate Pronunciations of /6/ and /0/ in the Text
by the 5%-Grade Students

10/ 18/
initial 40% initial 0%
medial 10% medial 0%
final 30% final 0%

3.1.3. Substitutions

Analysing the instances of inaccurate pronunciation of the sounds /6/ and /0/,
we can observe that in the initial position, the sound /6/ was substituted by the vo-
iceless stop /t/ in all the cases. In the medial word position, it was also substituted
by the voiceless stop /t/ in 67% of the cases, while it was substituted by the voiced
stop /d/ in 33% of the cases. When it comes to the final position, the sound /0/ was
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substituted by /t/ in 93% of the cases, while there was one instance of substitution
by the Serbian fricative /f/.

As for the sound /0/, in both initial and medial positions, it was substituted by
the voiced stop /d/ in all the cases, while in the final position, it was substituted
by the fricative /0/ in the majority of cases (64%), followed by /t/ in 29% and /d/
in 7% of the cases.

Table 3. Sound Substitutions of /6/ and /6/ Employed by the 5%-Grade Students

16/ 10/
Position | Substitution: Percentage: Substitution: Percentage:
Initial: n 100% /d/ 100%
Medial: n 67% /d/ 100%
/d/ 33%
Final: / 93% 10/ 64%
/1] 7% 1t/ 29%
/d/ 7%

3.2. The 8" Grade Students’ Results

3.2.1. Individual Words

The 8"-grade students showed a greater level of mastery when compared to
the 5"-grade students. However, just as in the case of the 5%-grade students, the
sound /0/ received a greater overall percentage of accurate pronunciation than the
sound /d/.

The voiceless dental fricative /0/ was most accurately pronounced in the final
position (60%), while it was least accurately pronounced in the initial position
(only 25%). If we compare these results with the 5%-grade students’ results, we
can observe that both 5%-grade and 8%-grade students scored the lowest percen-
tage when /6/ was in the initial word position; nevertheless, the 8"-graders had
a 15% better score (25%) when compared to the 5 graders (10%). Based on the
data presented in Table 4, we can say that the 8" graders were virtually equally
successful in the target pronunciation of /0/ in both medial and final positions. In
the medial and final positions, we can also observe that the 8" graders scored a
greater percentage of the accurate pronunciation of the English dental voiceless
fricative /6/ than the 5%-grade students.

As for the sound /0/, in contrast to the 5®-grade students, the 8"-grade students
achieved a certain number of accurate responses in all three conditions. They
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were least accurate with the sound /d/ in the initial position, while they were sli-
ghtly better when the target sound was in the medial or final position.

Table 4. The Percentage of Accurate Pronunciations of /8/ and /8/ in Individu-
al Words by the 8"-Grade Students

10/ 0/
Initial 25% Initial 10%
Medial 55% Medial 20%
Final 60% Final 20%

3.2.2. Text

When reading the text, the 8" graders were most accurate in the target pronun-
ciation of /8/ when it was in the final position, while when it was in the initial and
medial positions, the students were less accurate, scoring 40% correct responses.
Interestingly, both 5% and 8" graders scored an equal percentage of accurate pro-
nunciation of /0/ in the initial position, whereas in the other two conditions, the 8
graders were by far more successful in attaining the target pronunciation.

When it comes to the accuracy of the pronunciation of the sound /d/, the
8h-grade students were as equally successful in its accurate pronunciation as in
the individual word context.

Table 5. The Percentage of Accurate Pronunciations of /0/ and /0/ in the Text
by the 8"-Grade Students

10/ %
initial 40% initial 10%
medial 40% medial 10%
final 80% final 20%

3.2.3. Substitutions

Analysing the instances of inaccurate pronunciation of the sounds /6/ and /0/,
we can observe that in the initial and final positions, the English fricative /0/ was
in all the cases substituted by the stop /t/. In the medial position, it was substituted
either by the voiceless stop /t/ or its voiced counterpart /d/.

When it comes to the sound /8/, we can observe that in the initial and medial
positions, it was substituted by the voiced stop /d/, while in the final position, in
the majority of cases, it was substituted by its voiceless counterpart /6/.
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Table 6. Sound Substitutions of /6/ and /0/ Employed by the 8"-Grade Students

16/ 10/

Position Substitution: Percentage: Substitution: Percentage:
Initial: n 100% /d/ 100%
Medial: 1t/ 56% /d/ 100%

/d/ 44%

Final: n 100% 10/ 64%
1t/ 29%
/d/ 7%

3.3 The Effect of Training and Language Exposure on Pronunciation Ac-
curacy

Performing the comparative analysis between scores of the 5" and 8"-grade
students (see Table 7), we can see that in the case of the pronunciation of indivi-
dual words, the 8"-grade students were more accurate in all the conditions. The
difference is most prominent in the final word position in the case of the sound /6/
and all the conditions in the case of the sound /0/.

Thus, it can be hypothesized that the training and the duration of language
exposure possibly have a positive effect on the acquisition and accurate pronun-
ciation of English dental fricatives. However, in order to test this hypothesis, a
longitudinal study which would follow the same group of students from the 5%
through the 8" grade should be performed. In this way, their relative progress

could be observed and properly evaluated.

Table 7. Comparative Overview of the Percentages of Accurate Pronuncia-
tions of /6/ and /0/ in Individual Words and the Text between 5" and 8"-Grade

Students

INDIVIDUAL WORDS TEXT
18/ 10/ 18/ 10/
Position: ggatlge g?&%e ggg(}e girgetllclie ggatlge g?&%e ggg(}e girgetllclie
Initial 10% 25% 0% 10% 40% 40% 0% 10%
Medial 40% 55% 0% 20% 10% 40% 0% 10%
Final 35% 60% 5% 20% 30% 80% 0% 20%
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3.4. Discussion

Concerning the accuracy of the production of English dental fricatives, first,
we can observe that the voiceless dental fricative [0] was pronounced with greater
accuracy than its voiced counterpart [0]. Secondly, both [0] and [0] were prono-
unced most accurately when they were in the final position in a word. Finally, in
all the conditions, the 8th graders scored better results in terms of the accuracy of
pronunciation, which suggests that training and length of exposure to the langua-
ge possibly have a significant effect on the accuracy of pronunciation, which can
be explained by the formation of new mental representations in speakers’ brains
over time (Baxter et al. 2021).

Throughout the study, we can also observe that the final position in a word
seems to be the most salient one for the participants in our study since we recor-
ded the greatest percentage of accurate instances of pronunciation of both [0] and
[0] in this position. Furthermore, we would also like to highlight that in the final
position, the voiced dental fricative [0] was in both groups of participants substi-
tuted by its voiceless counterpart [0], which was also noted in Gonet and Pietron’s
(2006) study with English learning Polish speakers.

The choice of [0] as a substitution for [0] cannot be explained by transfer since
[6] is neither a Polish nor a Serbian fricative. On the other hand, it suggests that
what guides this choice is the speakers’ interlanguage. It appears that the speakers
in our study have successfully acquired the manner and the place of articulation,
but, as it seems, the [+ voicing] feature has not yet been fully mastered. This finding
aligns with Markovi¢’s (2020) observation that the acquisition of L2 sounds which
exhibit complex contrasts can be better described as a process than an all-or-nothing
scenario, displaying the developing nature of the acquisition of the L2 phonology.

However, the observed effect may also be the result of the natural process of
devoicing of the voiced consonants at the end of a word due to the drop of the
acoustic energy at the end of an intonational phrase (Wetzels and Mascar6 2001).
Future studies which would control for this condition, i.e., intonational phrasing,
would offer more data on the issue.

On the other hand, the initial position in the word seemed to be the most
challenging one for the participants in terms of accurate pronunciation since the
percentage of accurate instances of the pronunciation of the English dental fricati-
ves was the lowest when they were in this position, relative to the medial and final
word positions. This suggests that, for some reason, this word position is the least
salient one for Serbian speakers. Further studies with greater samples are needed
to corroborate the present findings and draw firmer conclusions.
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When it comes to the types of substitutions, the participants in our study
substituted the English dental fricatives [0] and [0] with the stops [t] and [d] in an
overwhelming number of cases, which is expected and in line with previous rese-
arch (Lombardi 2003; Jevremovi¢ 2016; Savi¢ and Jerotijevi¢ 2011). Therefore,
we can hypothesize that their choice was driven by UG in line with Lombardi
(2003) and Sredovi¢ Trpeski (2013).

Finally, we would like to highlight a few educational implications which can
be drawn from this study. Firstly, since we have observed that training and lan-
guage exposure have a significant effect on the accuracy of pronunciation, we
suggest that pronunciation should constitute an integral and specifically targeted
part of any language course in primary schools. Specifically, we suggest that a set
of well-designed and age-appropriate phonetic and phonological exercises should
be implemented into ESL classes and that a certain portion of each class should
be dedicated to mastering the correct pronunciation of foreign language sounds
(Pennigton and Richards 1986). Secondly, as we have detected that the initial
word position seems to be the most challenging one for the Serbian speakers in
our study when it comes to the accuracy of pronunciation of the English den-
tal fricatives, it should be consciously brought to students’ attention in language
classes through certain phonetic exercises (Priya and Kumar 2020). In this way,
the initial word position could become more salient and, therefore, easier for stu-
dents to hear it properly. By properly hearing the sounds, the students should be
able to make new mental representations of the target sounds in their mental lexi-
cons, which in turn should enhance their level of accuracy in the pronunciation of
the L2 sounds in the initial word position.

4. Conclusion

The present study shows that the English dental fricatives [0] and [d] are
most accurately pronounced in the final word position by Serbian elementary
school ESL learners. In the instances of inaccurate pronunciation of the [0] and
[0] sounds, our participants mostly substituted them with the Serbian (L1) stops
[t] and [d]. Overall, the 8"-grade students scored better results in terms of accu-
rate pronunciation of the target sounds than the 5®-grade ones. On the one hand,
the results suggest that, for some reason, the final word position seems to be the
most salient one for Serbian speakers in terms of the correct pronunciation of the
target English dental fricatives, while the initial word position seems to be the
most challenging one. On the other hand, the better results of the 8"-grade stu-
dents at least suggest that the duration of foreign language exposure possibly has
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a positive effect on the accurate pronunciation of foreign language sounds. Future
cohort studies should be able to corroborate or oppose the presented results.

Study Limitations

The present study has several shortcomings that could have influenced the re-
sults obtained. Firstly, the test items should have been more controlled in terms of
the sounds preceding or following the test sounds [0] and [0] since certain sounds
(e.g., /t/, /n/, /d/) may have influenced the precision of their pronunciation. Also, the
natural devoicing of the consonants at the end of an intonational phrase due to the
drop in the acoustic energy should have been taken into account both in the constru-
ction of the test items and the analysis of the accuracy of [0] pronounced in the final
word position. Furthermore, a precise statistical analysis would have determined
whether the phonetic environment had a significant effect on the accuracy of the
pronunciation of English dental fricatives in the presented study. These shortco-
mings should be remedied in a more comprehensive study of the issue in the future.
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Cama P. PakoBuh

HPEIU3HOCT Y APTUKVYJIAIIMJU EHITIECKHUX JEHTAJIHUX
DOPUKATUBA KOJ CPIICKUX OCHOBHOIIIKOJIALITA

Caxerak

YcBajame eHIecKux IeHTanHnx (ppukarusa [0] u [0] mpencTaBipa moceOHY
norenikohy 3a M3BOpHE TOBOPHHUKE CPIICKOT je3nKa 300T Tora IIITO OHHU HE TTOCTOje
y UHBeHTapy (oHema cprickor jesuka. [T1aBHM IMJb HaIler UCTpaXkuBamba O1o je
CTOra Jia ce MCIUTA J1a JIK U Yy K0jOj Mepu mo3uliuja riacosa [0] u [0] y peun (uHU-
LMjajiHa, CPEeUIIba WM (DMHAIHA) yTHYE HA MPEIU3HOCT y BUXOBO] apTUKYJIa-
IIHj 1, KaKO KO M3T0BOPA I0jeTMHAYHNX PEUH, TAKO U Y KOHTEKCTy TeKkcTa. Takole
CMO IpOyYaBain KOjU CE ITAaCOBM KOPUCTE Kao 3aMEHa Yy Cilydajy HENpelH3He
aptukymnanyje rmacosa [0] u [d]. Hamasee, cripoBenit cMO KOMIIapaTUBHY aHAIINA3Y
y HOINIey PENNU3HOCTH apTHKYNAIHje SHIJICCKUX MHTEPACHTATHUX (pUKaTHBA
n3mel)y ZiBe y3pacHe rpyre yueHHKa OCHOBHE LIKOJIE KaKo OMCMO NPOLICHUIH MO-
ryhun yTuiaj noaydaBama 1 N3JI0KSHOCTH Je3UKY Ha MPEU3HOCT BUXOBOT U3T0-
Bapama. [IpuKymybeHN mogany nokasyjy Ja yYeCHHIN y HaIlloj CTYIUj! Hajupe-
nu3HUje mrosapajy [0] u [0] kaga ce Hanaze y pUHANHO] TTO3UIH]H Y PEUH, JOK
ce Oe3ByuHM HHTEpAeHTANHN (ppukatuB [0] m3rosapa ca Behom npemmsHomhy 071
HETOBOT 3BYYHOT T1apa [0]. YYecHUIN y HCTpaXuBamwy Cy Hajuyenrhe 3aMemHBan
eHIIeCKe nHTepaeHTanHe (hpukatuse [0] u [0] cprickum rio3uBuma [t] u [d], mro
ce MOXK€ CMaTpaTH MOCJICANIOM MPUHIIMIA YHUBep3aiHe rpamaruke. KoHavHo,
YUEHHII OCMOT pa3pezia cy MoKa3aau Behy Npenu3HOCT KO apTHKyJIaLuje ia-
cosa [0] u [0] y mopelemy ca ydeHUIMa TIETOT pa3peaa, MITo CyrepuIe Ja 1mo-
JIy94aBarbe W U3JI0KEHOCT jJe3UKy MOTY MMaTH MO3WTHBAH YTHIA] HA MPEIIM3HOCT
apTHKYJIalHje IJ1acoBa CTPaHOT je3HKa.

Kibyune peun: HacTaBa eHIVIECKOT je3MKa, OCHOBHA IIIKOJIA, H3TOBOP, JICHTAI-
HY (DPUKATHUBH, UHTEPjE3UK
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The production accuracy of english...

Appendix 1

(D) Test items
10/
Initial position: Medial position: Final position:
Thousand nothing month
Three birthday tooth
/ o/
Initial position: Medial position: Final position:
This mother bathe (v.)
They weather breathe (v.)

(IT) Distractors
chin, church, dish, dolphin, elephant, goldfish, much, phone, photograph,
shell, shower, touch

(IIT) Text

On my birthday, my mother always makes a large cake. I have a sweet tooth,
and I like cakes very much. Last year, she made three cakes. They were delicious.
I ate so much, I couldn’t breathe.
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