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CAN AUDIO-VISUAL TRAINING EQUALLY AFFECT
PHONEMIC AND PHONETIC CONTRASTS?
AN EXAMPLE OF L2 FRICATIVE PRODUCTION

The paper explores the effect of audio-visual perceptual training
on Serbian EFL learners’ production of novel phonemic and phonetic
contrasts in L2, specifically focused on fricatives. Hence, the paper
aims at discovering whether audio-visual training has equal effects at
phonemic and phonetic levels, and also, whether the effect is the same
at two different age/proficiency levels, 6" grade primary and 4" grade
secondary school. In order to explore the phonemic level we concen-
trated on interdental fricatives, and for the phonetic level differences
sibilant contrasts were included, following the predictions of the Per-
ceptual Assimilation Model (Best 1994) and Speech Learning Model
(Flege 1995). The testing for relevant acoustic information was per-
formed prior to and immediately following the experimental period,
when all the participants were recorded pronouncing a prepared sen-
tence list containing target sounds. It consisted of measuring spectral
moments, frication duration and comparison of spectrograms. The
results of the audio-visual phonetic training proved especially benefi-
cial for phonemic contrasts, i.e. interdental fricatives for both levels of
age/proficiency, while sibilant contrasts showed insignificant progress.
The age/proficiency level did not appear to be a significant predictor
of the effect of audio-visual training. Along with the empirical results,
the paper likewise presents pedagogical implications important for
pronunciation teaching and highlights the significance of phonetic
training in the Serbian EFL context in particular.

Keywords: perceptual training, fricatives, EFL, L2 sound produc-
tion, interlanguage phonology

1. INTRODUCTION

The dynamicity of an interlanguage system is its greatest advantage for
it can alter the way a learner processes L1 and L2 sounds and the relationship
among them (Major 2001; Best, Tyler 2007). Some scholars have made a claim
that the less experience one has with the native language, the less it is expected
to interfere with target language learning (Best 1994), the latter being the view
that favours younger learners’ capacities over adults’ This of course is not a
new idea in the history of SLA, especially if we take ‘critical period’ research
into account (Lenneberg 1967). However, there are authors who believe adult
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learners have advantages of their own, such as maturation of cognitive abil-
ity that can benefit their performance in L2. Furthermore, empirical findings
have proved that brain neuroplasticity can be preserved throughout the whole
life span (Flege 1995).

After the communicative approaches emphasizing fluency over accuracy
(Pennycook 1998), and the appearance of the idea of English as International
Language (Jenkins 2000), speakers have seemingly become more tolerant to
pronunciation errors, Moreover, the ultimate attainment of target-like pro-
nunciation even started to be regarded as the misleading goal in learning
(Derwing, Munro 2005). However, students on their part have continued to
aspire to native-like production, still qualifying it as the ultimate outcome of
learning a foreign language (Simon 2005).

Having the previously stated in mind, the present research” is inspired by
the need to find ways to help EFL learners overcome the difficulties encoun-
tered in dealing with the phonological systems of L1 and L2 and eventually
perhaps achieve the goal of native-like pronunciation. Thus, the current study
aims to explore the possible effects of a specifically designed audio-visual
phonetic training on Serbian EFL learners’ production of similar and new
contrasts in the interlanguage system at two age levels. In our case, the age
variable can be regarded also as a proficiency level variable since the selected
groups of participants differ not only by age but by the level of English, as well.

2. THEORETICAL BACKGROUND: PAM (Best 1994) AND SLM
(Flege 1995)

Through an extensive set of hypotheses, the Speech Learning Model (SLM)
(Flege 1995) proposed that an L2 sound that was similar to an L1 sound would
be more difficult to acquire than an L2 sound that is relatively dissimilar to an
L1 sound. The reason for this is fairly simple: encountering a similar sound,
a learner would automatically assume that the sounds are identical, hence
any potential learning would stop and no separate category would be formed.
The author regards sounds that exist in both L1 and L2 phonological invento-
ries yet do not share certain phonetic characteristics as similar sounds. New
sounds, i.e. sounds non-existent in the mother tongue inventory, will be easier
to acquire. Both phonological systems mutually affect each other, however, the
positive side is that learners’ perceptual ability remains adaptable and func-
tional throughout the entire life span, which is one of the most groundbreak-
ing claims of this model. Mother tongue and target language are intertwined
via category assimilation or dissimilation (Flege 2003). Similarly to the for-
merly established phenomenon of equivalence classification, through category
assimilation, a learner establishes a category that merges the phonetic proper-
ties of L1 and L2 sounds. Category dissimilation develops a new category that
strays away from L1 and L2 sounds in order to maintain the difference in the
phonological space.

2 'The idea for the research was presented at the Belgrade Meeting of English Phoneticians
(Bimep 2018), hosted by the Faculty of Philology, University of Belgrade.



Can audio-visual training equally affect phonemic and phonetic contrasts? An example of L2 fricative production

The Perceptual Assimilation Model (PAM) (Best 1994) presents category
assimilation patterns which help us determine learners’ sound discrimination
ability. Learners listening to L2 sounds perceive them either as speech or non-
speech sounds. Speech sounds are further separated according to the possi-
bility of assimilating to native phonetic categories. There are several types of
assimilation: two-category assimilation predicting excellent discrimination,
category goodness with very good to moderate perception, and single category
assimilation anticipating poor discrimination of target sounds.

In recent years a considerable number of investigations has been performed
in support of Flege’s Speech Learning Model (Guion et al. 2000; Aoyama et al.
2004), as well as Best’s Perceptual Assimilation Model (Harnsberger 2001).

3. AUDIO-VISUAL PHONETIC TRAINING AND FRICATIVES IN
ENGLISH AND SERBIAN

During the articulation of fricatives, the air stream passes through a nar-
row channel formed by the articulators, creating thus an aperiodic turbulent
noise or frication (Roach 1990: 48; Stevens 1998: 129; Ashby 2011: 58). English
fricatives are classified as labiodental /v/, /f/, dental (or interdental) /d/, /6/,
alveolar /z/, /s/, palato-alveolar (or post-alveolar) /3/, /[/ and glottal /h/, with /v
0 z 3/ being voiced, while /f 6 s [ h/ being voiceless. Some authors believe there
is a difference between palato-alveolar and post-alveolar fricatives (Gimson
1978: 149), while others believe the terms can be used interchangeably (Lade-
foged 2006: 12). Serbian classification is not that straightforward, however.
Simi¢ and Ostoji¢ (1996: 190) classity /f/ as labial, /z/ and /s/ as dorso-dental
/31, [f] as apico-palatal and /h/ as post-dorsal velar. Traditionally, /v/ is not
regarded as a fricative, but as a sonorant. Mileti¢ (1960: 29) provides a similar
typology. Beli¢ (1972: 53) classifies /s/ and /z/ as strident dental fricatives, /3/,
/f] as sibilant dentals. Sibilants /s/ and /z/ are thus primarily dental in Serbian
(Simi¢, Ostoji¢ 1996: 188; Petrovi¢, Guduri¢ 2010: 237), sometimes recognized
as dental-alveolar (Mileti¢ 1960: 42). According to some other classifications,
/31, If] are classified as palatals (Stanojc¢i¢, Popovi¢ 1992; Petrovi¢, Gudurié
2010: 241). There are no dental fricatives in Serbian. Hence, sibilant fricatives
can be characterised as similar sounds in Serbian and English due to their
diverse classifications, while interdentals can be described as new sounds,
according to Flege’s explanation (Flege 1995).

Properly implemented phonetic training not only helps learners concen-
trate on specific phonetic cues, but it also reinforces their memory by finding
particular sound traces necessary for establishing more accurate categories
for L2 sounds (Wang, Munro 2004). Typically, perception training aims at
improving the most difficult contrasts, notoriously problematic for learners
(Bradlow et al. 1997), while production training has the goal to improve target
sounds production (Carey 2004).

In audio-visual phonetic training sessions learners are provided with
visual materials comparing their production to those of native speakers, and
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corrective feedback, either direct or indirect, plays a crucial role (Wong 2013).
Visual cues or articulatory gestures visible in the production of sounds help
learners to perceive sounds (Hazan et al. 2005). The importance of visual cues
is evident in the phenomenon of the McGurk effect which is based on acoustic
information, as well as in lip reading practices (Nath, Beauchamp 2011).

Audio-visual training proved highly beneficial for the development of
perception of children with specific language disorders and impairments
(Meronen et al. 2013; Heikkild et al. 2018), but also for individuals with hear-
ing loss (Massaro, Light 2004; Lidestam et al. 2014; Moradi et al. 2017). When
it comes to the Serbian scientific context, Markovi¢ (2014) investigated the role
of visual input in the perception and production training of L2 English vowels
by speakers divided into two groups, demonstrating the notable improvement
of pronunciation in the group receiving visual along with auditory stimuli.

For the purposes of the present study, interdental and sibilant fricatives
were chosen as target tokens due to the fact that interdental fricatives represent
novel phonemic contrasts for Serbian EFL learners, while sibilant fricatives
represent similar phonetic contrasts, since they do not share all the phonetic
features with English equivalents, even though /s, z, 3, J/ share the phonemic
status in both languages.

4. METHODOLOGY

4.1. Research Questions

The present investigation is based on the following research questions:

o Whatis the effect of audio-visual phonetic training on the acquisition of L2
fricatives, i.e. do the fricatives pronounced by the experimental and control
group show the same phonetic parameters in a post-test examination?

o Isthe effect of the audio-visual phonetic training the same at two differ-
ent age/proficiency levels?

«  Istheeffect of audio-visual phonetic training the same for phonemic and
phonetic contrasts in L1 and L2?

4.2. Participants

A total of 27 students participated in the study, 12 belonging to the first age
group (6 graders Primary School (“Ljubisa Uro$evi¢” in Jagodina), 8 female,
4 male, mean age 11.65, divided into an experimental group (EG) of 6 partici-
pants: a control group (CG) of 6 participants) and 15 belonging to the second
age group (4™ graders Secondary School (Grammar School “Svetozar Mark-
ovi¢” in Jagodina), 6 female, 9 male, mean age 17.95, divided into an experi-
mental group of 8 participants, and a control group of 7 participants). The stu-
dents in experimental and control groups were joined in such a way that there
were no differences in L2 proficiency. To determine the current proficiency
level of the participants and to enable equal division of the participants into
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experimental and control groups, the students underwent in-class paper-based
testing® with their class instructor. The results of the testing were interpreted
according to the available Cambridge Scale corresponding to the appropriate
CEFR levels*. The students’ points can be seen in Graph 1 and Graph 2 for the
primary and secondary school participants, respectively.

Graph 1. Results of the Flyers Test for 6™ Graders Primary School (EG and CG)
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Graph 2. Results of the FCE Test for 4" Graders Secondary School (EG and CG)
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The selected participants belonging to the group of 6" graders success-
fully passed the Flyers examination corresponding to the A2 level CEFR,
whereas the selected participants in secondary school successfully passed
FCE examination corresponding to B2 level CEFR. Since we had two age lev-
els belonging to different levels of proficiency, we could equate the factors of
age and proficiency only for the purpose of this research. By no means do we
mean to say that the two factors are the same, yet that along with the different

3 Sample tests for Flyers can be found on http://www.cambridgeenglish.org/exams-andtests/
flyers/preparation/, while First Certificate for schools sample test can be found on http://
www.cambridgeenglish.org/exams-and-tests/first/preparation/.

4 Cambridge English Scale 1is available on http://www.cambridgeenglish.org/
exams-and-tests/cambridge-english-scale/.
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age, the proficiency levels of the participants were different as well. Thus we
did not need to regard the two factors separately. There was quite a diverse
set of participants in terms of their proficiency level, which was an interesting
starting point for the investigation of their pronunciation mastery. The pro-
ficiency level of the participants was rather high for their age, yet it is under-
standable considering the fact that the majority of participants reported on
having studied English in a private school additionally to the regular classes in
their public school. For the sake of validity and reliability of group divisions,
it seems important to note that no significant differences in proficiency were
detected between the experimental and control groups before the beginning
of the experimental period either with 6" graders (t=-0.803 p=0.380 SD=1.60)
or 4" graders (t=-0.552 p=0.598 SD=1.28). All the participants came from the
same hometown (Jagodina, Serbia), which reduced the chances for specific
features resulting from regional variation.

4.3. Instruments

The chosen instrument for recording students’ pronunciation of target
sounds was a pre-planned sentence list containing words with target sounds in
initial and final positions (two tokens for each position in CV and VC contexts).
The only exceptions were a voiced post-alveolar fricative (no initial position is
possible due to phonotactic restrictions), for which there were two tokens in
final position, one in intervocalic and one in pre-nasal position; and a voiced
interdental fricative, for which there was one token in final position and the
other one in intervocalic position due to the lack of lexemes familiar to the
6™ graders containing this particular consonant in final positions. A sentence
instead of a word list was chosen in order to enable a more natural context
for the pronunciation of target sounds. Hence, the instrument contained 24
sentences (8 for interdentals and 16 for sibilants) adjusted to the participants’
proficiency levels. More precisely, the sentences were adapted to suit the needs
of 6™ graders (taking grammar and vocabulary into account)®, while the same
instrument was used for the older group, to ensure the validity of the testing,
even though the sentences for the higher proficiency level could have been
more complex. However, our focus was predominantly on target sounds. The
choice of vocabulary and grammar in the sentences was only supposed to facil-
itate pronunciation. We avoided using a larger list of sentences so as to prevent
fatigue and attention deficiency, especially with younger participants. An addi-
tional instrument, such as a word list, was likewise omitted because our aim
was not to explore the effect of the selected tasks on participants’ pronunciation.
The same instrument was used both in pre-test and post-test examinations.

5 The expected list of vocabulary at level A2 can be found on http://www.cambridgeenglish.
org/images/149681-yle-flyers-word-list.pdf.
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4.4. Procedure

Audio-visual training. The audio-visual training for the experimental
group included listening to native speakers and different recordings, watching
videos of specific pronunciations, slow-motion movements of the articulators,
etc. The combined sets of materials were mostly compiled from various web-
sites® or excerpted from movies and TV shows. The training was structured in
such a way that the instructor gradually introduced sounds and their features.
After all the sounds were covered, the instructor introduced new materials with
the occasional repetition of the already seen ones. Furthermore, the instructor
provided necessary explanations, as well as corrective feedback. The control
group merely received traditional audio training, including recordings of iso-
lated words or simple texts taken from Roach (1990) and the accompanying
recordings, also followed by the instructor’s explanations and necessary feed-
back. The experimental period took place during the winter term of 2012/2013
school year, from October to December, for two hours a week (two months
overall). The training sessions were designed as extracurricular activities for
which the students received course credits. Both the experimental and control
groups at both levels of interest had the same instructor. All the participants
voluntarily agreed to take part in the examination.

It seems fitting to clarify the intention of the author in approaching the
topic from the perspective of sound classification and results interpretation
based on the phonological status of target sounds, yet with the awareness of
the fact that the visual information may have been the most useful and acces-
sible for the interdentals during the audio-visual training.

Data collection. The recording for obtaining information on students’ pro-
nunciation of target sounds was performed before and after the experimental
period in the forms of pre- and post-tests for both experimental and control
groups. The participants read the sentence list containing target sounds by
repeating each sentence twice. All the recordings were made using the digital
voice recorder Olympus VN-8600PC, sampling frequency 44.1 kHz, following
the recommendations for recording procedure in the relevant literature (Har-
rington 2010: 13).

Acoustic Analysis. Acoustic analysis of the recorded data was performed
in Praat (Boersma, Weenink 2017), version 6.0.36. For sibilants, it consisted
of measuring spectral moments, intensity and frication (noise) duration. The
spectral moments included centre of gravity, standard deviation, skewness
and kurtosis, as applied in the previous research (Jongman et al. 2000). Centre
of gravity, standard deviation, skewness and kurtosis are known in the liter-
ature as spectral moments. Centre of gravity depicts how high the frequencies
in a spectrum are on average, while standard deviation shows how much the
frequencies in the spectrum can deviate from the centre of gravity. Skew-
ness demonstrates how much the shape of the spectrum below the centre of

6 An example of pronunciation demonstrations can be found on http://www.bbc.
co.uk/learningenglish/english/features/pronunciation.
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gravity is different from the shape above the mean frequency. Finally, kurtosis
measures how much the shape of the spectrum around the centre of gravity is
different from a Gaussian shape. Along with spectral moments, studies have
shown the importance of relative amplitude and frication duration for the dis-
tinction of fricatives (Jones, McDougall 2009; Harrington 2010).

When it comes to interdental fricatives, their acoustic analysis included
spectrogram interpretation and comparison, having been coded as either pre-
cise/accurate or imprecise/inaccurate pronunciation. More specifically, if the
student pronounced an interdental fricative which could be seen as the exist-
ence of frication on a spectrogram instead of a differential substitute (alveolar
plosive in this case, recognized by the silence, burst and characteristic frication
noise following it), we regarded the pronunciation as accurate and counted it
as such, regardless of whether it strayed away from native-like production. For
the moment we were not interested in measuring spectral moments, since in
most of the cases in the pre-test the pronunciation of interdentals was charac-
terized by differential substitution, especially with the younger participants.
Furthermore, interdentals are notorious for being very difficult to measure
on the spectrogram so we estimated that this type of analysis would not be
suitable for the present research. Hence we only measured spectral moments
for those interdental fricative productions that resembled native-like pronun-
ciation and provided results as evidence (however scarce) for the possibility of
new category formation.

4.5. Statistical Data Analysis

Percentage counts, descriptive and t-test statistics were performed using
IBM SPSS software, version 24.

5. RESULTS AND DISCUSSION

The mean results of the measurements of spectral moments and two other
acoustic features (duration and intensity) relevant for a fricative description
related to the first age/proficiency level are presented in Table 1. It seems use-
ful to note that the measurements were obtained from the spectral slices in the
medial portions of frication, where the noise was the most stable.

Table 1. Pre-Test and Post-Test Mean Results of Sibilants Production (Primary School)

Means | Centre of | Standard |Skewness |Kurtosis Frication | Intensity
Gravity | Deviation Duration (dB)
Groups (Hz) (Hz) (ms)
Pre-test
EG : /s/ | 7877 | 2398 | 043 | 308 1. 168 ... 204
s ) 8124 ] ) 1985 ... 129 s 258 . 154 492
) 3397 ] 2430 | 006 | 126 | 195 292 .
13/ 3240 2235 -0.18 1.92 189 58.6
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CG . /sl | 8155 | 2012 | ! 014 | 09 | __. 175 | 561 .
Dl | 8112 | 2457 | 292 | L9 ... 172 | 5Lz
VAL 3448 ] 2245 | 006 | 168 | .. 190 | .. 585 .
13/ 3285 2138 -0.09 -1.26 202 60.1

Post-Test

EG : /s | 7245 | 2157 [ 029 ] 278 | 182 [ 548
e | 7520 | 2992 | oas | 242 | 176 | 498
O - 1788 | . 124 | 108 | 188 [ . 6L5
13/ 3696 2012 -0.06 -0.27 196 57.2

CG i /s | sa7 [ 1998 | 026 | 117 | 185 | . 574,
Jl | 7996 | 2158 | 4 045 __| 172 | 172, | 622
| 242 | 2008 | 132 | 006 | 200 | 607
13/ 3118 1782 1.86 -0.09 212 59.6

If we compare the obtained data to the aforementioned results from the
previous study by Jongman et al. (2000), we notice higher values for alveo-
lar sibilants across experimental and control groups in both types of testing.
This may point to a typically dental realizations of these sounds in Serbian,
compared to alveolar localizations in English. Articulation located to the front
of the mouth raises the value of the centre of gravity. Moreover, the higher
frequency may be the result of a narrower passage of airstream through the
front teeth. The lower frequency of post-alveolar sibilants characteristic of our
Serbian sample might point to the articulation located further back than in
the case of English, resulting from the inability of the students to perceive the
subtle phonetic differences in the location of English and Serbian fricatives —
post-alveolar as opposed to palatal. This is particularly interesting due to the
fact that these localizations are very similar. Not rarely does it so happen that
even the English sounds in question are classified as palatal. However, this
close proximity causes difficulty in perception for the realisation of sounds in
interlanguage phonology.

Comparing the frequencies of the investigated fricatives in post-test
examination to the pre-test results with both groups of interest, we see only
slight changes with the experimental group, especially regarding the lower-
ing of frequency for alveolars and raising the frequency for post-alveolars.
However, the changes are insufficient to approximate the values to the values
of native speakers from the relevant study by Jongman et al. (2000). When it
comes to the frication duration, a prolonged duration can be noticed in the
interlanguage especially with /3/, which may point to more attention paid to
articulation due to the formality of the testing event. Overall, there are lower
values of intensity within our sample, which may have been the result of par-
ticipants’ age and psychological factors, such as examination anxiety.

Table 2 presents the results of the same testing procedure for the higher
proficiency/age level participants.
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Table 2. Pre-Test and Post-Test Mean Results of Sibilants Production (Secondary School)

Means | Centreof | Standard |Skewness |Kurtosis Frication | Intensity
Gravity | Deviation Duration (dB)
Groups (Hz) (Hz) (ms)
Pre-test
BG | /s | ss78 [ 2100 [ 018 [ 29[ 75 [ 576
g | swes | meo | ows || 182 | 589
T RO N~ ORI O SV - S B >
/3] 3238 2317 -0.68 -0.84 229 62.5
CG i /s | 256 | 2425 | 098 | 096 | _1ss | 558
| 7sor | a1es | casa | cuss | s | 584
| sa7a | e | ees | oos | 24| . 629
(3] 3382 2482 1.62 -1.31 232 58.4
Post-Test
BG | /s [ 7958 | 2007 [ o2 [ os7 [ s [ 562
gl | 7ses | aaer | usal | hose | wsa | 529
R O S N~ O OO YR AU 26| el
/3] 3816 2504 0.07 -1.12 218 58.9
CG : /s[ | 8145 | 2148 [ 1 086 | ... 296 | 180 1 ... 82
s fzl | 8006 | 2367 | | 093 | ... 193 ... 189 ] 64
L AT f 3688 ] ) 1965 |...2057 s 214 206 | 608
(3] 3574 2444 -1.74 -0.58 236 62.3

Generally, higher frequencies are noticeable for alveolars compared to the
younger testing sample, however, the discrepancy from the native speakers
remains considerable, which is something that the two age groups from our
sample have in common. The frequency values for post-alveolars are likewise
lower than the results by Jongman et al. (2000), for which the same explana-
tion can be offered, i.e. this may be due to the tiny phonetic differences in the
places of articulation between the sounds in English and Serbian. The differ-
ences in frequency may also have been the result of specific tongue configu-
ration. To be more precise, the sampled participants perhaps used the front
part of the tongue more actively to produce the alveolar sounds and the sides
of the body of the tongue for post-alveolars in a slightly different way from the
participants in the original English study. The measurements point to longer
frication duration, which again may be interpreted as a sign of careful speech.
Nevertheless, it should be noted that the participants read the same sentence
twice in a row, yet it had no effect on frication duration. The overall intensity
was slightly higher compared to the younger group of participants. Compar-
ing experimental and control groups, there is actually no appreciable differ-
ence in post-examination, except in the case of a fairly negligible lowering of
the alveolar centre of gravity of the experimental group in the post-test. The
frequencies are likewise rather variable, which adds to the variable nature of
interlanguage itself.

For the already explained reasons, we present the results of accuracy per-
centage for interdentals in Table 3. The remaining percentage not presented in
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the table is reserved for differential substituents /d/, /t/, /ts/, /dz/, exceeding the T
scope of our present study. o
Table 3. Pre-Test and Post-Test Results of Interdentals Production (Accuracy %) %
Primary School (6" grade) Secondary School (4" Grade)

EG CG EG CG .
0l 0 ) 0l L S
Pre-Test -
20.83 . 375 25 1 33.33 3438 | 375 40.63 1 39.29 L.;u
Post-Test :
70.83 | 83.33 375 1 45.83 71.88 | 78.13 50 1 42.86 Llu
N=48 N=48 N=64 N=56 %

The improvement of the experimental group when it comes to interdental

fricative production is strikingly high, judging by the results presented in the
table. The percentage of accurate production is slightly higher for the control
group, too. However, the increase is more evident in the experimental groups
for both levels of age/proficiency. This points to the positive effects of the
implemented audio-visual training, especially regarding the voiced interden-
tal counterpart. The slight enhancement of performance for the control group
likewise underscores the significance of the application of any kind of explicit
instruction, rather than no instruction at all.

The measurements of spectral characteristics of interdentals are available

solely for the accurate realizations of interdental sounds (the ones approximat-
ing the native-like production), since the measurements for differential substitu-
ents would correspond to the acoustic features of plosives. The results of spectral
features of interdental fricatives in the interlanguage are presented in Table 4.

Table 4. Mean Spectral Moments for Accurate Realizations of Interdentals

Means | Centre of | Standard |Skewness |Kurtosis Frication | Intensity
Groups Gravity | Deviation Duration (dB)
(Hz) (Hz) (ms)
Pre-test
EG 6“‘5 /6/ 6771 3047 0.64 -0.13 142 48.2
avi | 6133 | 3374 ] ! 042 [} 08 1 194 .. 227 .
6" 1 /) | 5874 4512 -0.09 -1.22 82 50.5
L 5745 3808 -1.24 -0.95 112 55.6
CG 6"‘5 16/ 6415 4397 0.58 0.08 155 49.7
vy e | 4088 | .. 0.74 _}_L7 b LYEI S 489 .
6" 1 3/ | 5843 3236 -1.52 -0.58 92 44.9
qn 5465 3153 -1.22 -1.14 115 54.2
Post-Test
EG 6" o0/ 5356 2826 0.75 1.58 138 52.1
S TN R 4176 | 004} 092 | L 26
6™ 1 o/ 5118 3224 1.32 -1.08 89 55.8
4" 5213 3768 1.07 0.84 99 52.7
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CG 6" /0/ | 6775 3412 -0.98 0.18 149 50.9
av: | 5988 | 3533 | L4 | - 0.06 ... 182 | .- »8
6" o/ | 6112 4116 -0.08 1.35 85 49.6
4" 5824 3396 1.29 115 104 54.7

Even though the spectrogram clearly shows frication, the results from
the table demonstrate a significantly higher centre of gravity for both of the
interdental fricatives across age levels, especially in the pre-test examination.
Mind you, both the pre-test and post-test results from Table 4 represent accu-
rate realizations only. The higher frequency of interdentals may have been the
result of a greater pressure exerted upon upper incisors creating thus a nar-
rower passage for the airstream, as well as of a different tongue configuration.

The visual representation of the scarce improvements noticed in the cor-
pus of sibilant fricatives can be seen in Figure 1 and 2. They provide spectro-
gram illustrations of the comparison of pre-test and post-test productions of
voiceless alveolar and post-alveolar sibilants produced by the 6'"-grade Pri-
mary School participant (Figure 1) and the 4""-grade Secondary School par-
ticipant (Figure 2).

Figure 1. Spectrogram Illustrations for Pre- (left) and Post-Tests (right) - Improved
Alveolar Voiceless Sibilant
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In Figure 1 we see the subtle lowering of the beginning of frication in
the word guess which results in the lowering of the overall centre of gravity.
Ilustrations for post-alveolars in Figure 2 are given in reverse order, i.e. the
post-test result is provided on the left. We notice a slightly higher frequency in
the spectrogram here along with less intensity. However, examples like these
are rarely found in our corpus.



Can audio-visual training equally affect phonemic and phonetic contrasts? An example of L2 fricative production

Figure 2. Spectrogram Illustrations for Pre- (right) and Post-Tests (left) - Improved Post-
Alveolar Voiceless Sibilants
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Figures 3 and 4 likewise present spectrogram illustrations of the younger
and older group participants, respectively. The different spectral configuration
is evident right away in the spectrogram on the right depicting the post-test
production.

Figure 3. Spectrogram Illustrations for Pre- (left) and Post-Tests (right) - Improved
Voiceless Interdental
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In Figure 3 on the spectrogram to the left, we can see the silence, burst
and frication portions characteristic of plosives. The visible formant transi-
tions testify to the specific nature of alveolar plosives, i.e. the chosen differen-
tial substitute for the voiceless interdental fricative. The spectrogram on the
right gives clear indications of the turbulent noise of the final sound of the
word mouth.

3291



Danica M. Jerotijevi¢ Tisma

1330

Figure 4. Spectrogram Illustrations for Pre- (left) and Post-Tests (right) - Improved Voiced
Interdental
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The spectrogram on the left in Figure 4 likewise shows clear signs of
an alveolar plosive which is characterized by the silent period and the burst
followed by short frication. The presence of a voice bar tells us that we are
dealing with the voiced sound. Similarly, to the previous Figure 3, in the
spectrogram to the right we notice aperiodic noise, i.e. frication in the final
section of the word breathe, which, along with the formant transitions and the
presence of a voice bar, points to the existence of a voiced interdental fricative.

In the next section of the paper, the quantitative results of the statistical
testing are presented, i.e. the comparison of the obtained results for all the
fricatives tested. Table 5 presents the results of experimental and control groups
comparison across age/proficiency levels, which was supposed to demonstrate
whether there was a statistically significant difference in the results after the
experimental period.

Table 5. Pre-test and Post-test Results Comparison at Two Age/Proficiency Levels

Sounds Pre/Post Test T-test Results
"""" 6" Grade Primary School | 4" Grade Secondary School
s/ p=0.91 t=0.112 df’=47 SEoD*=10.396 p=0.59 t=0.544 df=59 SEoD=57.507
/z/ p=0.86 t=0.176 df=47 SEoD=10.416 p=0.22 t=1.289 df=59 SEoD=47.831
/f] p=0.94 t=0.075 df=47 SEoD=28.560 p=0.67 t=0.436 df=59 SEoD=61.028
13/ p=0.71 t=0.128 df=47 SEoD=24.758 p=0.49 t=0.715 df=59 SEoD=52.301
10/ p=0.005 t=5.058 df=47 SEoD=480.554 p=0.001 t=11.498 df=59 SEoD=188.083
13/ p=0.003 t=3.839 df=47 SEoD=387.860 p=0.001 t=27.339 df=59 SEoD=69.445

Judging by the results of t-test calculations, the statistically significant dif-
ference is detected with interdental fricatives only, for both levels of interest
(p<0.05). This means that the audio-visual training implemented during the

7 Abbreviation for Degrees of Freedom
8 Abbreviation for Standard Error of Difference



experimental period had a positive impact on the improvement of realizations
of interdental fricatives, while no significant effect was noticed with the other
investigated fricatives. Such an outcome may underscore the fact that new
sounds in the interlanguage system react better to intervention, i.e. are more
likely to improve during a short-term audio-visual training. Perhaps a longer
systematic application of audio-visual training could yield the same results
with similar sounds, in our case alveolar and post-alveolar fricatives.

Finally, Table 6 presents results of the statistical testing of experimen-
tal group results in post-test examination comparing the two groups of
participants.

Table 6. Post-Test Results Comparison Between Two Age/Proficiency Levels

Sounds T-test Results Between Age Levels
/s/ p=0.18 t=1.460 df=55 SEoD=81.122
/z/ p=0.74 t=0.335 df=55 SEoD=95.011
/1 p=0.31 t=1.091 df=55 SEoD=87.786
/3/ p=0.96 t=0.054 df=55 SEoD=151.763
18/ p=0.82 t=0.229 df=39 SEoD=129.761
10/ p=0.94 t=0.676 df=41 SEoD=170.384

No significant differences were noticed in any of the investigated con-
sonants, which means that the audio-visual training had the same effect on
the improvement of interdental fricatives, as well as no improvement in the
production of alveolars and post-alveolars regardless of the current age/profi-
ciency level of the participants.

6. CONCLUSION

To briefly summarize, the present paper aimed at investigating the effects
of audio-visual training on the production of new and similar sounds in the
interlanguage system, i.e. we attempted at examining whether the potential
benefits of phonetic training are identical both at phonetic and phonemic lev-
els. We likewise sought to find the answer to the research question regarding
the influence of participants’ age level (which, in our particular case, also meant
different proficiency levels) on the effect of the implemented phonetic training.

The measurements obtained in the analysis show different phonetic fea-
tures of similar sounds in the interlanguage compared to the results obtained
from the native speakers (Jongman et al. 2000). This particularly relates to the
generally higher centre of gravity for alveolars and lower centre of gravity for
post-alveolars which was interpreted as the outcome of subtle differences in
sound localisation in Serbian and English. Simultaneously, the audio-visual
training did not significantly influence the improvement of realizations across
age/proficiency levels which additionally confirms the assumed difficulty in
the acquisition of similar sounds (Flege 1995). However, when it comes to
interdental fricatives, defined as new sounds in the interlanguage, we noticed
statistically significant improvement reflected in the decrease of the number of
differential substituents in the post-test examination for both age/proficiency
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levels. This leads to the conclusion that the implemented audio-visual training
had more beneficial effects on new sounds than on similar sounds in Serbi-
an-English interlanguage phonology. Nevertheless, spectral measurements of
the accurate realizations of interdental fricatives (approximating native-like
production) showed the higher centre of gravity frequency values within our
sample of participants, which we explained by different tongue configura-
tions and exerted pressure on upper incisors. Yet it goes without saying that
the effects of audio-visual training could have a lasting effect on L2 category
formation in terms of the acquisition of auditory and acoustic features (Best
1994; Flege 1995).

The results of the paper related to the beneficial effect of audio-visual
training confirm the findings from previous studies (e.g. Iverson, Evans 2007;
Lidestam et al. 2014; Markovi¢ 2014).

The length of the training period represents one of the limitations of the
present study. Namely, similar sounds perhaps require a longer training period
than the new sounds, or the very audio-visual training implemented here was
more suitable for the training of the pronunciation of interdentals. Further-
more, it seems that for the interdentals the visual information was considerably
more meaningful for the participants than for the post-alveolars, for instance.
The design of the instruments could likewise be altered for future research. Per-
haps including a list of isolated words along with the contextualized examples
represents a more favourable option. Moreover, the familiarity of the testing
task might have caused a higher percentage of accuracy for interdentals, hence
a different post-test word selection may be considered for future research.

Nevertheless, the results of the present research underscore important
pedagogical implications related to the positive effects of phonetic training,
even though not all the sounds showed equal improvement. After all, the
non-existent sounds in the mother tongue phonological systems are more
marked and thus more easily noticeable in interaction. Thus, teachers might,
for starters, at least attempt at solving the problems with the new sounds by
a more systematic application of the audio-visual training. The fact that both
levels of age/proficiency benefited from the audio-visual training is also impor-
tant for the enhancement of the teaching practice in Serbian EFL classrooms.

Future research may focus on a longer time-span of the training period,
as well as on the long-term effects of audio-visual training.
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Hanuna M. Jeporujesnh Tumma

MOKE JIN AYAINO-BU3YE/IHU TPEHUHI IIOOJEIHAKO
YTUIATN HA POHEMCKE 1 ®OHETCKE KOHTPACTE?
IIPUMEP: ITPOOYKIINJA ®PPVIKATUBA CTPAHOTI JE3UKA
Pesunme

Pan mcrpaxyje edekar ayfuo-BU3yeTHOT MEPLENTHBHOT TPEHIHIA Ha M3TOBOP HOBUX
boHeMcKUX ¥ POHETCKUX KOHTPACTa U3 J2 KOX CPICKUX yUEHNUKA EHITECKOT Ka0 CTPAHOT
jesuka, y KOHKPEeTHOM CIy4ajy GOKyCUPaHOT Ha GppuKaTuBe. Y TOM CMUCTY paj MMa 33 IMUb
Ia OTKpHMje [ja M ay;U0-BU3YeTHM TPEHVHT MMa jefHake edexTe Ha PoHEMCKOM 1 POHETCKOM
HMBOY, Kao U a i je edeKaT UCTU Kafla ce y 063Mp y3My ABa pasInyuuTa CTapOCHa y3pacra/
HIBOA MOCTUTHYhA, IecTn pa3pes OCHOBHe IIKOJIe I YeTBPTA TOAMHA Cpeftbe mKone. Kako
6ucMo nogpobHMje NCTpa>k Iy POHEMCKY HMBO, KOHIIEHTPUCA/IM CMO Ce Ha MHTepAEHTaTHe
¢bpukaruse, a 3a pasnyuKe Ha QOHETCKOM IUIAHY YK/BYyYMIM CMO CHOMIAHTCKe KOHTPAacTe,
nparehu npensubawa Mogena niepyeniimiuene acumunavyuje (Best 1994) u Mogena yuerwa
Zosopa (Flege 1995). VicnutuBame peleBaHTHUX aKyCTUUKMX MHPOpPMalija M3BPIIEHO je
IIpe 1 IOC/Ie eKCIePYMEHTATHOT IIePUOJia, KaJja Cy CBU yYeCHUIIY CHUM/bEHM JOK U3rOBapajy
yHaIpeJ IpuUIpeM/beHy NUCTY pedeHMIa Koja Cafp)KM IVMJbHe IJIacOBe, a CacTOjaio ce Of
Mepema CIeKTPaTHIX MOMeHaTa, Tpajaiba dpukaumje u mopehemwa crekrporpama. Pesynraru
ayaMo-BU3YeTHOT (POHETCKOT TPEeHMHIa IIOKa3alM Cy ce IMOocebHO KOPUCHUM 3a (OHeMCKe
KOHTPACTe, Tj. UHTepAeHTa/THe (ppUKaTUBe 32 06e IPyIle UCIUTAHMKA, HOK CY CUOMIAHTCKI
KOHTPACTH TTOKa3amy 6e3HavyajaH HalpeJaK, ITo ce JOHeKIIe M a0 OuYeKMBaTy. YnHu ce fa
y3pact/HuBo nocturuyha Huje 3Ha4ajaH IpefUKTOp edeKTa ayAMo-BU3YeTHOT TPEHMHTa. Y3
eMIIMPHjCKe pe3ynTare, paf Takohe IpeAcTaB/ba Mefarouke MMIUIMKaIIje BaXKHe 3a HACTaBY
U3roBOpa U 3Ha4aj GOHETCKOT TPEHVHIA HAPOYUTO ¥ CPIICKOM KOHTEKCTY y4era eHITIeCKOT
Ka0 CTPAHOT je3nKa.

K/byuHe peun: neplenTHBHY TPEHUHT, GPUKATUBY, €HITIECKV KaO CTPAHU je3VK, I3TOBOP
I71acoBa CTPAHOT je3nKa, Mebyjesnuka pononornja
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