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Abstract

Although studies on English sound learning by L2 Thai learners have been widely examined, there have been no
studies on the production of the English /tf/ and /f/ sounds in the initial position by L2 Thai learners with
consideration of vowel contexts, the experience of L2 learners and target sounds. The aim of this study is to
examine the production of the English /t[/ and /f/ sounds in the initial position while taking the aforementioned
factors into account. The data was from 48 L2 Thai learners, and the subjects were divided into two groups of
university students: English-majors and non-English-majors. The two target sounds: English /tf/ and /[/ together
with the Thai /te?/ sound were tested in 27 words (9 words for each target sound). The subjects produced the
target sounds five times, and their production was transcribed by two British transcribers. The results showed
that the subjects had high target-like production when producing /f/ but low target-like production when
producing /tf/. In finding the correlation between the factors and the target-like production, neither the vowel
contexts nor the experience could account for the production. The only factor that relates to the production of
English /tf/ and /f/ was the target sounds, i.e. the number of the productions that was deemed non-target-like was
significantly higher when the target sound was /t[/ than when it was /[/. This suggests that the target sounds,
rather than the L2 experience and the vowel contexts, play a significant role in L2 speech production.
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1. Introduction

Throughout much of the 20" century, a fair number of theories and models on L2 phonology have come into
being, one of them based on behaviorist learning theory and widely applied in the 1960s, known as Contrastive
Analysis Hypothesis (Hereinafter referred as CAH). On the basis of CAH by Lado (1957), L2 sounds which do
not exist in L1 phonemic inventories are more prone to be a greater challenge for learners to produce. This is
especially true in the case of /tf /and /[/ sounds by L2 Thai learners which are absent from the Thai phonological
system. Evidence from Jotikasthira (1999) and Ronakiat (2002) demonstrates that the affricate sound /tf/ was
considered to be problematic for Thai learners, as it does not map onto the same category in the Thai sound
system. Richards (1969) and Kitikanan (2016) also suggested that /f/ was difficult for L2 Thai learners to
appropriately pronounce because of its nonexistence in their L1. /t[ /and /[/ were often substituted with the Thai
affricate sound “s” /te"/ in both production and perception by L2 Thai learners as they phonetically share the
most features with /te"/ as supported in previous studies (Kitikanan, 2017; Richards, 1969). Briere and

Chiachanpong (1980) even directly employed /tJ/ to symbolize /te"/ or “¥” sound in the Thai stimuli of their
study since they share the most similar place of articulation.

Results from Kitikanan (2016) revealed that /f/ in some cases was realized as [tf] because they share close
features with one another. In the impressionistic analysis, /[/ was deemed to have been articulated as [t[], like the
word “shop” /fop/ realized as [tfop], suggesting that /tf/ and /f/ are problematic sounds for L2 Thai learners.
Several research studies (Anam, 2018; Briére & Chiachanpono, 1980; Kitikanan, 2016, 2017; Pansottee, 1992;
Richards, 1969; Roengpitya, 2011) have been put forward to address the production or perception of /t[/ and /f/
sounds of L2 Thai learners. However, none of them have been conducted to explore the production of /t[/ and /f/

sounds by L2 Thai learners by comparing them with the production of the Thai “s” /teh/, and focusing on other
factors such as vowel contexts and L2 learner’s experience.
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A comprehensive study of /t[/ and /f/ sounds is still needed, and this study was intended to fill the gap by
examining the production of the English /tf/ and /[/ sounds together with their closest Thai counterpart “s” /te"/
in relation to vowel contexts, L2 experience and target sounds. It is possible that none of these investigated
factors is important in accounting for the variation of L2 production as shown in studies, such as that of
Kitikanan (2019), which showed that motivation, which was the explored factor, had no correlation with
pragmatic and grammatical awareness. It is hoped that the findings of the present research would shed new light
onto future studies of L2 speech development across L2 Thai learners or learners of other language backgrounds.

2. Literature Review
2.1 Vowel Context

A large volume of studies demonstrated that L2 learners seem to have more problems with target sounds in
certain vowel contexts than other vowel contexts, both in production and perception (Harris & Noss, 1972;
Kitikanan, 2016; Lambacher, Martens, Nelson, & Berman, 2001). Evidence in the study of Lambacher et al.
(2001) underscores the notion that vowel contexts have great influence over listeners’ speech perception by
carrying out a task of distinguishing English voiceless fricatives under five vowel contexts /i, €, a, o, u/, and three
different consonant environments (initially, medially and finally). The results revealed that the accuracy varied
with particular vowel contexts; learners showed confusion with /f/ and /h/ sounds in back vowel context /u/ the
most, On the other hand, the /s/ in word final was readily identified with front vowel /e/ regardless of consonant
position. Another piece of evidence is from Kitikanan (2017), which upon investigating the influence of vowel
contexts over perceptual assimilation of English fricatives, she elicited 11 target sounds produced by four
English native speakers which consisted of seven fricatives /v, f, 0, s, 0, z, [/ (two of them are excluded) and four
other sounds /w, t" d, tf/ that Thai learners show most confusion with. The stimuli were presented in word-initial
position and three different vowel contexts (high, low and back). The results were that the perception of /6/ was
found to vary as a function of vowel contexts. To illustrate, in the high and low vowel contexts /0/ was
assimilated to [f] whereas in the back vowel context, it was more often classified as [s], suggesting that vowel
contexts do matter in the process of L2 speech learning.

2.2 L2 Experience

L2 experience has been acknowledged as another crucial factor which correlates to L2 learning or pronunciation.
The role of foreign language experience has been widely examined in L2 perception and production by many
researchers (Bialystok & Hakuta, 1999; Bohn & Flege, 1990; Cheon, 2005; Flege, Takagi, & Mann, 1996;
Kitikanan, 2016; Seidenberg & MacDonald, 2018). They all agreed that experienced L2 learners are more likely
to be “skilled” at a variety of L2 tasks comparing to inexperienced learners. In other words, learners’ experience
in English learning yields progress in L2 perceptual and production performance (Cheon, 2005). To start with,
Pansottee (1992) conducted a study examining the influence of L1 on L2 and further investigating the effect of
ISI (inter stimulus interval) over speech perception. The participants were six and eight-year-olds divided into
two groups. The results indicated that the eight-year-old participants performed better in sound perception than
six-year-old group, implying that increasing developmental language experience is responsible for the L2 sound
discrimination ability. More recently, Jun and Cowie (1994) investigated English production by participants of
Korean adults who lived in the US for 1-5 or 26-31 years. The results also revealed that the experienced Koreans
produced more accurately than the less experienced Korean speakers did.

Flege et al. (1996) subscribed to the same notion by investigating the effect of L2 experience on Japanese adults’
accuracy in identifying the English consonant sounds /1/ and /l/, by comparing two groups of participants who
have lived in US for 2 and 21 years respectively. The results revealed that the subjects who are more experienced
identified both /1/ and /l/ sounds more accurately than the inexperienced group did, but still at a lower rate
compared to that of the (NE) native English group. Similarly, Yamada (1994) also identified that Japanese
learners of English manage to accurately produce English /r/ and /l/ over time, neither of which occurs in their
L1. Likewise, their perception of these sounds were enhanced in the wake of language experience of English
learning (Best & Strange, 1992; Flege et al., 1996; Yamada & Tohkura, 1991).

However, some linguists have drawn different conclusions about the influence of language experience over
target language. Some research studies showed that there was not always a correlation between language
experience and the success rate of L2 speech under certain circumstances. For instance, Bohn and Flege (1990)
carried out a study amongst German adult learners that were divided into a relatively experienced group, an
inexperienced group and a control group of monolingual participants. The findings revealed that influence of
language experience on target language is context-dependent, i.e., language experience did not work on the
perception of two “similar” vowels, i.e., /i/ and /1. However, for the “new” vowel sound /a&/, the experienced
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group could perceive this nearly perfectly compared to the native group, whereas the inexperienced group did not;
suggesting that effect of language experience is context-dependent. Munro (1992) also found that English
language experience did not correlate significantly with the performance of English pronunciation. Beyond all
that, other studies (Elliott, 1995; Flege & Fletcher, 1992; Purcell & Suter, 1980) have also yielded the
contradictory conclusion with the previous standpoint, that there is no correlation between language experience
and learners’ performance of L2 production. It is still inconclusive whether these generalizations can be applied
across the entire L2 inventory of consonant sounds under all possible phonetic contexts. The effect of language
experience towards L2 speech is hence an issue of contention which needs to be further investigated or
ascertained.

3. Research Questions and Hypotheses
In order to fulfill the given objectives of the study, these research questions below will be answered:
1) How is the production of the English /t[/ and /[/ sounds by L2 Thai learners in the impressionistic study?

According to CAH, L2 Thai learners will find it difficult or problematic to produce as these two sounds do not
exist in the Thai phonological system.

2) To what extent are the productions of /tf/ and /f/ sounds by L2 Thai learners affected by factors of vowel
contexts and L2 experience?

In light of the prior literature reviewed above, it is anticipated that the production of /t[ /and /f/ by L2 Thai
learners will be more problematic in the back vowel context than the other two.

Accordingly, for the current study, it is hypothesized that the production of initial consonant sounds /tf/ and /f/
by L2 Thai learners will generally differ with language experience. The prediction is that the experienced group
of L2 Thai learners (English majors) would be more accurate in uttering both /tf/ and /[/ sounds than the
comparatively inexperienced group (non-English majors).

4. Methodology
4.1 Subjects

A total of 48 participants from two groups of Thai English learners were included in the data collection of the
present study. These two groups consisted of English majors and non-English majors, equally: 24 participants
from each group. All 48 participants in the present study shared a homogeneous linguistic background. They had
been born and raised in Thai-speaking households in Thailand and are currently studying in their first year of
university. All of them had received approximately twelve years of prior English instruction under EFL contexts
at primary and secondary schools in Thailand. None of them had the experience of studying abroad. As many
studies had shown that females and males generally have different abilities in L2 speech learning (Asher &
Garcia, 1969; Diaz-Campos, 2004; Major, 2004; Piske, MacKay, & Flege, 2001), all participants in this study
were female students in their first year of university. None of them reported a history of speech or hearing
disorders.

4.2 Stimuli

In order to anticipate the possible effect of vowel contexts towards consonant pronunciation, stimuli in the
present study consisted of initial consonant sounds /tf/ and /f/ in three different vowel contexts: high, low and
back, displayed through a list of 27 target words altogether (including 9 Thai content words and 18 English
content words). The list of English and Thai stimuli can be seen in Table 1 and Table 2, respectively.

Table 1. English word list of stimuli

Initial Consonants Vowel Contexts
High Low Back
. chip /tfip/ . chart /tfa:t/ . choose
Itfuz/
ch /tf/ . cheap /tfiip/ o champ . chew /tfu:/
/tfeemp/
. cheat /tfi:t/ . charge . chook /tfuk/
/tfa:dz/
. she /[i:/ . sharp /fa:p/ . shoot /fu:t/
sh /f/ . sheet /[1:t/ . shark /fa:k/ . should /fvd/
. sheep /[i:p/ . shack /fak/ . shoe /fu:/
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Table 2. Thai word list of stimuli

Initial Consonant Vowel Contexts
High Low Back
§ /tehi:/ na /teha:t/ y /tehu/
v /teh/ Fw /teh:p/ ¥ /teha:/ i /teha:/
3 /tehiz/ n /teha:/ §a /tehct/

4.3 Data Collection

Participants were recorded in a sound-isolated room with participants seated approximately 30cm in front of the
computer screen where the target words were displayed. For the English stimuli, participants produced the words
in the context of ‘Say  again’ whereas for Thai stimuli, in the sentence ‘lem...3na%s (Okay...again)’
/okhe: i-k. kPran/ was used. Every target word was repeated five times, and the entire recording process for
each person took approximately 15 minutes to accomplish.

4.4 Data Analysis

A total of 4 320 recorded tokens (48 participants x 18 words x5 times) were collected from the participants’
production, and was judged by two English native speakers who were phonetically trained to deem whether it
was target-like or not. If not, the phoneticians wrote the substituted sounds for the target sounds. However,
during the process, we found that two target words were missed by participants in the first round. That left 4 318
tokens and 4 099 (94.93%) of the word productions were judged by the two phoneticians as exactly the same.
The remaining 219 ones were disagreed on, i.e., two phoneticians held different judgements. Hence, we deleted
those responses which were not agreed upon by the phoneticians. After deleting the previously mentioned
responses, 4 099 responses were left. Generalized Linear Mixed Models (GLMMs) were then conducted for the
English production data. The independent variables were the vowel contexts (high, low and back), the L2
experience of the L2 Thai learners (English-majors and non-English-majors), and target sounds (/tf/ and /[/). The
dependent variable was whether the production was target-like or not. The random intercept was the participants.

5. Results

In summary, the /t[/ sound was problematic for the L2 Thai learners in that the subjects had merely 6.24%
accuracy of target-like realizations on average. This result confirmed the prediction by CAH. The results of the
impressionistic study indicated that L2 /tf/ production revealed a low proportion of production that were
considered as target-like, which correspond to the findings from the previous studies (Jotikasthira, 1999;
Ronakiat, 2002). This suggests that the L2 English sound of /t[/ is indeed a problematic sound for L2 Thai
learners to obtain. On the other hand, the most frequent substituted sound for /tJ/ sound turned out to be [f] which
subscribes to the notion of previous literature (Kitikanan, 2016; Roengpitya, 2011) and the CAH assumptions
which argue that those L2 sounds that are different or absent from L1 phonemic inventories are difficult or
problematic for learners to produce. As for /f/ sound, the result was contradictory to the prediction, as the
subjects had 96.35% accuracy for the target-like production averagely. This suggests that L2 Thai learners have
nearly no difficulty when uttering /f/ in initial position which is contradictory with CAH framework mentioned
above.

In terms of the /t[/ sound, L2 Thai learners pronounced the onset affricate sound /tf/ as [J] in most cases. For the
English majors, they were at 93.06% with the low vowel context /a/, 95.16% with the high vowel context /i/, and
95.70% with the back vowel context /u/. For the non-English majors, they were 90.25%, 91.89% and 86.26%
respectively. Other substituted sounds were [k, s, h, t].

On the other hand, the results of /[/ sound exhibited that L2 Thai learners could pronounce the /[/ sound correctly
by and large. The accuracy rate was at least 94.30% when under the high vowel context /i/ for the
non-English-major participants. Other substituted sounds were [tf, d, h, s, t, k]. The details of these results are in
Table 3.
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Table 3. Realizations and percentage of the target sounds

Major of L2 Targetsound Realization Vowel context
learners High Low Back
Count % Count % Count %
Eng. /tf/ [t 17 4.84% 22 6.36% 10 2.87%
Nl 334 95.16% 322 93.06% 334 95.16%
[k] - - 1 0.29% 4 1.15%
English-major [s] - - 1 0.29% 1 0.29%
Eng. /[/ n 343 97.44% 342 97.44% 343 97.72%
[t 9 2.56% 9 2.56% 6 1.71%
[s] - - - - 1 0.28%
[t] - - - - 1 0.28%
Thai /te"/ [teh] 360 100% 360 100% 360 100%
Eng. /tf/ [t 25 7.51% 27 8.49% 23 7.35%
Nl 306 91.89% 287 90.25% 270 86.26%
[k] - - 4 1.26% 11 3.51%
[h] 1 0.30% - - 8 2.56%
Non-English-major [t] 1 0.30% - - - -
[s] - - - - 1 0.32%
Eng. /f/ Nl 331 94.30% 323 95.28% 331 95.94%
[t 18 5.13% 15 4.42% 13 3.77%
[d] - - 1 0.29% - -
[h] 1 0.28% - - - -
[s] 1 0.28% - - - -
[k] - - - - 1 0.29%
Thai /te"/ [teh] 360 100% 360 100% 360 100%

@9

It is worth noting that neither of the transcribers wrote the Thai affricate sound “«” [te"] in their transcription of
both the /t[/ and /f/ sounds. This suggests that the phonetic background of the transcriber influences the
transcription. In other words, when the transcribers are not used to transcribing the L2 sounds, they might not be
able to perceive the difference between the L1 and L2 sounds, and they are likely to assimilate the L2 sound to
their L1 sound category.

For the inferential statistics using GLMM, it was found that the number of the productions that were deemed
non-target-like was significantly higher when the target sound was /t[/ than when it is /f[/ (b = 6.35, SE=0.17, p
< 0.01). This indicates that the L2 learners were more proficient in producing /f/ than /t[/ regardless of their L2
experience or the vowel contexts. Although some studies, such as Kitikanan (2020) showed the importance of
the L2 experience, the result of this study suggests that this factor is insignificant. However, it does support
previous studies like Bohn and Flege (1990). Thus, the present results are opposite to the prediction that the
experienced group of L2 Thai learners would be more accurate in uttering both /t[/ and /f/ sounds than the
inexperienced group. One explanation to this phenomenon might be because language experience in this study is
closer with the range of “more versus less” instead of “some versus none,” since participants from two groups of
the present study all learned English to varying degrees. For the vowel contexts, the results showed no
significant correlation between the vowel contexts and the production. This is contradictory to the prediction that
the back vowel context would be problematic.
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6. Conclusion

The findings of this study indicated that L2 Thai learners were significantly more proficient in producing /f/ than
/tf/ regardless of their L2 experience or the vowel contexts. This signifies that the target sounds, rather than the
L2 experience or the vowel contexts, might play a significant role in L2 speech production. Moreover, it is worth
noting that the participants mispronounced the onset affricate sound /t[/ as [f] by an overwhelming majority.
Other substituted sounds were [k, s, h, t]. It can be concluded that L2 English /t[/ is indeed a problematic sound
for L2 Thai learners and it is readily confused with /[/ sound.

Implications of this study to L2 teaching is that when teaching /tf/ and /f/ sounds to L2 Thai learners, teachers
should pay more attention to the production of /t[/ sound in particular, regardless of students’ L2 experience or
vowel contexts. Teachers could also provide classroom activities, such as activities comparing /tf/ with /[/ to
increase the production target-likeness of /t[/ sound.

There are limitations to this study though. For example, this study did not find significant correlation between L2
experience and the production of both /tf/ and /[/ sounds (as many other studies mentioned above), perhaps due
to the L2 experiences of the two groups in this research being fairly similar. Although they were English majors
and non-English majors, both groups had studied English for several years under EFL contexts in primary and
secondary schools before entering university. Future studies could have participants that have more
differentiation in L2 experience to explore in-depth the effect of L2 experience toward L2 speech production.
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