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A B S T R A C T   

Over twenty years ago, Jenkins (2000) put forth the Lingua Franca Core (LFC), a pronunciation syllabus for 
international intelligibility among non-native speakers (NNSs) of English. Although insufficient empirical 
research has been directed to validating the LFC proposals, the few studies that have tested this syllabus have 
produced mixed findings. One of the core features of the LFC is the use of British-based /t/, rather than General 
American (GA) flap [ɾ], which allegedly has a negative impact on English as lingua franca (ELF) intelligibility. 
There are, however, three additional types of flap in accents such as GA. In the current study, the intelligibility of 
the four types of flap typical of GA were tested experimentally, in the context of learners at an intermediate level 
with four European language backgrounds (n = 78). Using a matched-guise technique, learners were presented 
with the flapped and non-flapped versions of words including the four types of flap. The results of two experi-
ments indicate that three of the four types of flap proved detrimental for ELF intelligibility to a large extent. More 
expectedly, word frequency and experience with GA were moderately associated with flap intelligibility.   

1. Introduction 

As is well known, nonnative speakers (NNSs) of English greatly 
outnumber native speakers (NSs) (e.g. Graddol, 2006; Jenkins, 2000, 
2009). In this context, oral dimensions important for communication, 
such as speech intelligibility (as defined by Munro & Derwing, 1995), 
should be of interest to English pronunciation teachers and researchers 
worldwide. The lingua franca core (LFC) proposed by Jenkins (2000, 
2002, 2007), a set of pronunciation features that allegedly preserve 
mutual intelligibility among NNSs, has generally (but far from unani-
mously, see e.g., Dauer, 2005; Szpyra-Kozłowska, 2008) met with 
enthusiastic reactions from teachers (Levis, 2016; Szpyra-Kozłowska, 
2015; Tanner & Henrichsen, 2022). Besides the enthusiastic reaction to 
the LFC manifested by many pronunciation practitioners and in several 
circles (such as teachers’ associations), the significance of this line of 
research is well-attested by the impact that Jenkins’ (2002) paper has 
had on the pronunciation literature. Thus, Demir and Kartal’s (2022) 
bibliometric analysis showed that Jenkins (2002) is one of the most cited 
papers in the L2 pronunciation research literature. 

One of the strengths of the LFC proposal lies in its answer to the fact 
that interactions among NNSs can be characterized by their fluid and 
dynamic phonology. Rather than constituting speech communities, 
these lingua franca speakers can be thought of as integrating what have 
been called ‘Transient International Groups’ (TIGs) (see Pitzl, 2018 for 
more details). These TIGs are mainly defined by not having a shared 

repertoire, that is, a common phonology of some kind, but by showing 
ephemeral interactions with no easily observed common phonological 
features (O’Neal, 2020). While a discussion of this important matter is 
beyond the scope of the current study, it should be noted that insuffi-
cient attention to individual variation has been paid in current L2 pro-
nunciation research (Munro & Derwing, 2015; Munro, Derwing, & Holt, 
2012). Learners sharing the same L1 may diverge markedly in their 
phonological learning trajectories, and the ephemeral interactions that 
have been attributed to lingua franca communication are in all likeli-
hood shaped to some degree by the phenomenon of individual variation. 
The significance of the LFC is precisely that it offers a starting point for 
describing which intelligible phonetic features emerge from the in-
teractions among NNSs; there are, however, other conceptions of EFL 
research, such as O’Neal’s (2019) view that “pronunciation in ELF in-
teractions is better described as variation and flexibility rather than as a 
set of core features” (p. 121), and one potential cause for this variation is 
the individual variability so often overlooked in L2 pronunciation. Set 
against the backdrop of the LFC as an answer to the idiosyncrasy of 
lingua franca communication, it seems urgent to substantiate or refute 
the proposals advanced in this pronunciation syllabus. To reiterate and 
as O’Neal (2020) affirms, “to ignore the phonology of such interactions 
is to ignore the most common usage of English” (p. 239). Empirical 
approaches to the LFC are hence called for. 

Jenkins’ LFC places emphasis on segmentals rather than on supra-
segmental aspects of pronunciation; among the consonant targets that 
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favor intelligibility among NNSs is British English /t/ instead of the 
American English flap (which is transcribed [ɾ]), as in the word ‘city.’ In 
the standard accent General American (GA), these flaps are pervasive 
(Avery & Ehrlich, 1992; Picard, 2007), and in point of fact, as shown 
below, there is more than one kind of flap in GA and other accents. Given 
the widespread occurrence of this consonant variant in some English 
accents, and the relative importance placed on its recognition by ESL 
pronunciation methodologists (e.g., Avery & Ehrlich, 1992; Celce--
Murcia, Brinton, Goodwin, & Giner, 2010; Lane, 2010; Picard, 2010), 
the flap deserves to be a focus of attention in pronunciation research and 
teaching. The aim of the current study is to test empirically the intelli-
gibility of the flap in a European English as a lingua franca (ELF) context. 

1.1. Literature review 

Empirical research on the LFC proposals has not been extensively 
carried out (e.g., Munro & Derwing, 2015; Szpyra-Kozłowska, 2015), 
despite commentary claiming the contrary (e.g., Kiczkowiak, 2020). 
Nonetheless, the LFC as conceptualized by Jenkins (2000), requires 
what Walker (2010) has referred to as “fine-tuning the LFC” (p. 43), that 
is, supplementary data to confirm or disprove its claims, and subsequent 
adjustment of the LFC according to the findings of empirical research. 
Thus, it could be recommended that the broad enthusiasm that the LFC 
sparked in the pronunciation community should cautiously be 
tempered. In addition, Jenkin’s LFC was originally based on a set of 
classroom observations, and these “are valid ways of documenting as-
pects of pronunciation, but they do not in themselves constitute suffi-
cient evidence about learners’ abilities or about the effects of instruction 
on learners’ language output” (Derwing & Munro, 2005, p. 381). The 
criticism that the LFC is not based on a substantiated research program is 
often mentioned (e.g., Dauer, 2005; McCrocklin, 2012; Thir, 2020; 
Trudgill, 2008). There is however a small but growing number of studies 
that have tested the LFC syllabus, and to these we now turn. 

Osimk (2009) found that aspiration of voiceless plosives (one of the 
requisites of the LFC) facilitates intelligibility among NNSs, and that 
non-canonical realizations of interdental fricatives did not interfere with 
intelligibility, as predicted by the LFC. The role of rhoticity, which is to 
be preferred in an ELF context according to Jenkins (2000, 2002), is less 
conclusive and demands more investigation. The L1s of the participants 
were all of European backgrounds, however. Kennedy’s (2012) findings 
partially supported some of the claims of the LFC, since she reported 
very few examples of suprasegmental aspects that contributed to unin-
telligibility (2 out of 54 occurrences); in addition, consonant modifica-
tions and consonant cluster violations were observed to impede 
intelligibility, a result that is in line with the LFC syllabus. On the other 
hand, Kennedy found some examples (11 out of 54) that, conflicting 
with the LFC, involved vowel quality as a source of unintelligibility. The 
participants’ L1 backgrounds were more diverse than those of Osimk’s 
study. In an analysis of ELF intelligibility in the context of nine 
speaker-listeners from eight Asian countries and one African country, 
Deterding (2013) observed that 86 per cent of misunderstandings in 
interactions among these participants involved pronunciation (other 
communication breakdowns were related primarily to grammar and 
lexis). Deterding found that many of these pronunciation mis-
interpretations involved a combination of various features (for example, 
an unexpected vowel quality plus the deletion of a consonant), which 
adds an element of uncertainty in substantiating or disproving the LFC 
tenets. Nevertheless, some worthwhile findings that emerge from 
Deterding’s study merit attention. These are as follows. First, in accord 
with the LFC, “the greatest impact on intelligibility comes from conso-
nants” (p. 91). Second, also in agreement with the LFC, reduction of 
consonant clusters caused intelligibility problems. Third, and differing 
with the LFC, lack of aspiration of voiceless plosives was not problematic 
for intelligibility. Finally, vowel quality misunderstandings were few in 
number, which aligns with the LFC syllabus, but the absence of vowel 
length distinctions did not result in unintelligibility either, which 

contradicts Jenkins’ claims. Interestingly and more in connection with 
the aim of the current study, Deterding found in his data only one case 
where flapping was involved in unintelligibility. 

Luchini & Kennedy (2013) examined sources of unintelligibility in 
the interactions of two L1 Hindi speakers with one L1 Spanish speaker, 
and found that, matching the LFC features, individual consonant de-
viations were obstacles to intelligibility, and aspiration of voiceless 
plosives was also in line with the LFC proposals, but word stress (a 
non-core feature in Jenkins’ syllabus) was as well a source of unintel-
ligibility. In a study of the international intelligibility of 
Chinese-accented English, Zhang’s (2013) findings corroborated some 
of the LFC proposals and challenged others. Vowel quality resulted in 
intelligibility failures (contrary to the LFC), as did vowel length, which 
ratifies the LFC. Additionally, aspiration of plosives and consonant 
substitutions as well resulted in unintelligibility, as predicted by 
Jenkins. 

Also in regard to vowel quality, a few studies researched the LFC 
claim that only the /ɜː/ vowel quality is a source of intelligibility 
breakdown in lingua franca contexts. O’Neal (2015) found in a 
small-scale study that several vowel qualities were crucial in maintain-
ing mutual intelligibility among EFL speakers. Recently, Thir (2020) 
tested in laboratory conditions the intelligibility of two vowel qualities, 
/ɜː/ and /æ/ (the latter being a vowel quality excluded from the LFC). 
An L1 German Austrian speaker of English recorded words with these 
two vowels in four conditions, first in isolation (e.g., birth), followed by 
three conditions that provided increasingly more communicative 
context. Thir incorporated into her analysis the notion of functional load 
(FL) (Catford, 1987). FL, in its narrow sense, which is prevalent in the 
literature (see Sewell, 2017), measures how many segmental contrasts 
(e.g., minimal pairs) a consonant or vowel can sustain. It is widely 
recognized, for instance, that the vowels /iː/ and /ɪ/ contrast in a large 
number of minimal pairs, while the vowels /uː/ and /ʊ/ do not. Thir 
asked whether substituting the vowels /ɜː/ and /æ/ with vowels that had 
high FL (i.e., that participated in many minimal pairs), would result in 
more problematic international intelligibility. She recruited 58 NS lis-
teners and 434 NNS listeners who came from 40 different L1s. Thir’s 
findings ran counter to the LFC stipulations, with substitutions of /ɜː/ 
resulting more intelligible than replacements of /æ/, but this observa-
tion was in line with FL principles. She also found, however, that 
contextual support tended to counterbalance these differences. Research 
by Jurado-Bravo (2018) further disputed the non-core status of all vowel 
qualities except /ɜː/ in ELF intelligibility. She employed a listening task 
methodology, in which an L1 Spanish speaker of English recorded sen-
tences that featured a vowel length or quality discrimination trial; there 
were 125 listeners from over 20 countries around the world, repre-
senting several L1s. The length of long vowels was instrumentally 
manipulated to make this phonetic feature more salient. Data analyses 
revealed that vowel length increased intelligibility, thus confirming the 
LFC; on the other hand, it was found that vowel quality results were 
mixed and should be taken as inconclusive. 

Rahimi and Ruzrokh (2016) is the only intelligibility study were the 
LFC was explicitly taught and compared to a traditional NS-based syl-
labus. Set in an Iranian context, a control group was taught with a British 
accent syllabus and an experimental group was instructed with a LFC 
program. Production and recognition posttest results revealed that the 
experimental group’s intelligibility was superior to the control group, 
with a large effect size in recognition. Lewis and Deterding (2018), for 
their part, examined the role of word stress in the interactions of 41 
speakers from various countries in South-East Asia, observing that this 
non-core pronunciation feature caused some misunderstandings (e.g., 
cirCLED heard as called), although they acknowledged that some mis-
placed stresses (e.g., calenDAR, inJURED) were not unintelligible, a 
finding that aligns with the non-core status of word stress in the LFC 
syllabus. Finally, Zoghbor (2018) tested the intelligibility of 50 L1 
Arabic learners of English as assessed by 18 non-Arab speakers, resulting 
in support of most of the LFC tenets, with the exception of the quality of 
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the vowel /ɜː/, rhoticity, and word stress. 
Studies conducted more recently yielded results that seem to attest, 

on the whole, to the multifarious nature of the LFC. Gadiner (2019) 
examined vowel length and quality in interactions between Brunei En-
glish speakers and non-Brunei English speakers. She found that vowel 
productions amounted to 24% of the misunderstandings among in-
terlocutors. Vowel length caused unintelligibility in 11% of the recorded 
misunderstandings, and only about 6% of the miscommunication ob-
servations involved vowel quality; these findings are overall in support 
of the LFC. It should be noted, however, that a number of observed 
misunderstandings implicate more than one phonetic feature, and thus 
determining which pronunciation element causes unintelligibility is not 
always straightforward. The same remark was made previously in the 
current study about the observations put forth by Deterding (2013). In 
this connection, it could be suggested that LFC investigations of an 
experimental (instead of a purely observational) nature are clearly 
called for; experimental manipulation may guard, to some degree at 
least, against these confounding analyses. An apropos study in this re-
gard was carried out by Jeong, Thorén, and Othman (2020), who looked 
into the intelligibility between Malaysian English and Swedish English. 
Manipulating three phonetic characteristics, word stress, consonant 
clusters and vowel length, they found that word stress, a non-core 
feature of the LFC, had an impact on lingua franca intelligibility. In 
line with the LFC stipulations, when the Malaysian speaker altered 
consonant clusters and vowel length, speech became more intelligible 
for the Swedish listeners. Barrass, Baffoe-Djan, Rose, and Boggs (2020) 
examined the intelligibility and comprehensibility of Korean English 
when listened to by Mandarin learners of English. These researchers 
reported that some of their findings were in line with the LFC tenets. 
Thus, avoidance of epenthesis in marked consonant clusters appeared to 
be important phonetic factors for intelligibility, whereas vowel quality 
realizations were not (interestingly, with the exception of /ɜː/, a core 
feature for Jenkins, 2000, 2002). In fact, the researchers reported that in 
the lingua franca setting they investigated, turning the diphthong /əʊ/ 
into monophthong /o/ resulted in significantly improved intelligibility. 
For consonants, Barras and his colleagues found that the dental frica-
tives /ð/ and /θ/, substituted by /d/ and /s/ respectively, were un-
problematic for intelligibility. Likewise, the replacement of /r/ by 
lateral-like consonants (i.e., /l/) posed no difficulty in this setting. 
Such finding runs counter to LFC stipulations, which hold that /r/ 
should be realized as /ɻ/. This last observation, nonetheless, needs to be 
understood in the context of the L2-L2 interactions of the study, since 
both Korean and Mandarin realize /r/ similarly (that is, there is a po-
tential cross-linguistic benefit). Jeong and Thorén (2018) also investi-
gated the replacement of /θ/ by /s/ by German speakers of English, as 
perceived by Swedish speakers of English. Again, their results were in 
accordance to the LFC, since listeners had little difficulty in transcribing 
the utterances that contained the consonant substitution. Finally, Sun-
tornsawet (2019) assessed the international intelligibility of 
Thai-accented English by L1 Arabic, Spanish, Japanese, Portuguese, and 
Chinese listeners (these five L1s are the most commonly used languages 
in the world, according to UNESCO listings). She reported that cluster 
simplification, consonant devoicing, lack of final released consonant, 
and fully stressed unstressed vowels posed the highest thereat for 
intelligibility in the setting investigated. 

The studies reviewed seem to suggest collectively that some of the 
proposals of the LFC syllabus are tenable, others are not substantiated, 
and finally that some of the findings are inconclusive, patently 
demanding further research. In other words, the results of current 
research on the LFC are mixed; as Pickering and Huang (2022) 
comment, data on ELF intelligibility remain as yet inconclusive. It is in 
this background that the current study aims at advancing knowledge 
and informing practice, investigating the role of flaps in ELF intelligi-
bility. Since flaps are ubiquitous in some standard varieties, as will be 
shown, the present study is a significant and original contribution to the 
existing literature on the LFC. 

1.2. Four types of flap 

Jenkins’ (2000; 2002) LFC proposal made reference to the flapped 
sound normally heard in the speech of GA speakers. Jenkins asserted 
that intervocalic /t/ as heard in the speech of British English speakers is 
necessary for intelligibility in ELF contexts. In GA flapping is a 
well-established feature; Byrd (1993) found in a corpus study of GA that 
20% of all oral stops were flaps. In other standard accents such as 
Australian English and Irish English flapping is also common in 
everyday speech (Shockey, 2003). 

Jenkins’ LFC focused on flapping of /t/ in intervocalic position, as in 
‘city,’ but in GA and also in Australian English there are other two 
phonological positions where a /t/-based flap may occur. Words like 
‘twenty’ and ‘center’ are regularly pronounced with a nasal flap in ac-
cents like GA. Nasal flaps appear frequently in corpus studies of GA like 
that of Byrd (1993). Another position where a flap may arise is after the 
sonorant consonants [ɹ] and [l] (Wells, 1982). Thus, words like ‘party’ or 
‘filter’ may be pronounced with a flap as well. Finally, not only /t/ may 
be flapped; the voiced counterpart of /t/, i.e., /d/, is also regularly 
flapped in intervocalic position in GA. This is also a regular feature of 
Australian English (Cox & Fletcher, 2017). Words like ‘rider’ or ‘lady’ 
are regularly pronounced in GA with a flap. To summarize, then, flaps 
may be of four types:  

• /t/ in intervocalic position, as in ‘writer’; this flap is the focus of the 
LFC (referred to henceforward as ‘flapped /t/’)  

• nasal flap, as in ‘center’ (referred to henceforward as ‘nasal flap’)  
• /t/ after an approximant (/ɹ/ or /l/), as in ‘party’ or ‘filter’ (referred 

to henceforward as ‘flapped /ɹt/’)1  

• /d/ in intervocalic position, as in ‘rider’ (referred to henceforward as 
‘flapped /d/’) 

1.3. Word frequency 

In L2 studies word frequency has often been found to be correlated 
with speech processing (e.g., Rau, Chang, & Tarone, 2009; Trofimovich, 
Collins, Cardoso, White, & Horst, 2012). It has also been determined that 
token frequency is closely related to flap distribution, with high fre-
quency words resulting in more flapping than low frequency words 
(Patterson & Connine, 2001). Pitt, Dilley, and Tat (2011) found that 
these frequency effects also have an impact on flap recognition. 

1.4. Experience with GA 

Experience with the L2 has been extensively investigated in the 
realm of L2 speech learning, and it has been established that, expectedly, 
more L2 use is correlated with less foreign accent (Major, 2008). This 
relationship applies to both perception and production of non-native 
sounds, at the segmental and suprasegmental levels (Moyer, 2009). It 
seems reasonable to conclude, then, that more familiarity with and use 
of GA will lead to higher flap intelligibility since, as commented, flaps 
are ubiquitous in this accent, and therefore should be widely available to 
learners in terms of input (Flege, 2009). 

1.5. Research questions 

The LFC pronunciation syllabus proposed by Jenkins (2000, 2002) 
included as a core item nonflapped /t/ instead of the GA-based flapped 
[ɾ]. Although the LFC has been the focus of some empirical research, to 
date few experimental studies have either substantiated or disproved 
Jenkins’ proposals. There is clearly a need to fill this research gap. On 
the other hand, there is no evidence, aside from Jenkins’ own 

1 Flaps in the sequence /lt/ as in ‘filter’ were not included in the study due to 
their low occurrence. 
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observations on NNSs interactions, that the flap has a negative impact on 
ELF intelligibility. This is all the more relevant because, first, as previ-
ously stated, there are in fact four types of flap in GA (and other standard 
accents) that can be potential targets of unintelligibility in EFL contexts, 
and, second, because flaps are so abundant in some standard accents. 

Thus, flap intelligibility is an area of research that patently merits 
attention; this leads to the first research question (RQ1) of the study: 

(RQ1): To what extent do the four types of flap impact on intelligi-
bility in an ELF context? 

Since word frequency mediates lexical recognition, and, as shown, in 
the case of flapping this relationship has also been substantiated, this 
study will therefore attempt to answer the following additional research 
question (RQ2): 

(RQ2): To what extent is word frequency related to flap 
intelligibility? 

Finally, given that access to L2 speech input seems to correlate with 
both perceptual and productive accuracy, the current study will also 
seek to answer the following research question (RQ3): 

(RQ3): To what extent is experience with GA related to flap 
intelligibility? 

2. Experiment 1 

2.1. Method 

2.1.1. Participants 
This study was conducted at a large public university in Spain which 

has a representative body of international students. Participants were 
recruited in this setting through personal contacts and circulating flyers 
to gather NNSs with a B1 (according to the CEFR) English proficiency 
level, i.e., an intermediate level. This resulted in a total of 48 partici-
pants with different European language backgrounds (L1 Spanish 
n = 23; L1 French n = 6; L1; L1 Italian n = 12; L1 Polish n = 7). Their 
mean age was 21 years, and there were 36 female and 12 males. 

2.1.2. Material 
The target words for three of the types of flap discussed in section 

1.2. (flapped /t/, nasal flap, and flapped /ɹt/) are presented in Appendix 
A. All words (with the exception of interview) were disyllabic trochees 
(words with a stressed syllable followed by an unstressed syllable), the 
preferred phonological pattern for flaps (Eddington & Elzinga, 2008). 

2.1.3. Procedure 
A matched-guise technique (Lambert, Hodgson, Gardner, & Fillen-

baum, 1960) was used in this study. A 22-year old male native speaker of 
French with extensive experience with GA recorded the 36 words in 
Appendix A in carrier sentences that provided a minimal context (e.g., 
‘She’s going to enter the room’); these sentences were recorded with the 
flapped target word and with its nonflapped version. Sentences with 
distractors were also recorded (e.g., ‘That picture is much darker’) by the 
same speaker. This resulted in a total of 72 sentences (12 words x 3 types 
of flap x 2 conditions) and 16 sentences with distractors. These sentences 
were normalized for peak amplitude and saved as audio files. 48 
different blocks of sentences with the flapped condition and nonflapped 
condition plus the distractors were created and randomized. Each block 
included 3 target words, with either the flapped or nonflapped version of 
the word. For example, the first block featured the words interview 
(flapped), party (nonflapped), and thirty (nonflapped), plus the 16 dis-
tractor sentences. In this way it was very unlikely that the listeners 
would be cued to the objective of the intelligibility task. Each sentence 
was recorded twice, and was orally numbered in the recording. Once all 

the participants were recruited, the listening task was administered. This 
was done in a computer room, where the participants listened through 
headphones to one of the 48 blocks. Before this listening task, partici-
pants practiced with 3 sentences not included in the task, to familiarize 
themselves with the experiment’s procedure. The participants listened 
to the blocks at their own pace, and were instructed to fill in the blank 
space corresponding to the prompted word, in an orthographic tran-
scription, on a sheet. Once they finished the task, they completed a 
background questionnaire. 

2.1.4. Analysis 
Intelligibility was measured as the percentage of correctly tran-

scribed words in the listening task. The small number of observations in 
Experiment 1 (12 observations for each type of flap) suggested a non- 
normal distribution of the data, which was confirmed by visual inspec-
tion of boxplots and Q-Q plots (as recommended by Larson-Hall, 2015). 
The analyses below therefore are run in the nonparametric counterparts 
of parametric tests (Egbert & LaFlair, 2018). Acknowledging the rec-
ommendations of quantitative research methodologists (e.g., Cum-
mings, 2012; especially Larson-Hall, 2015; Norris, Plonsky, Ross, & 
Schoonen, 2015; Plonsky, 2015, 2021), the analyses of the results re-
ported focus primarily not on statistical significance, but on the effect 
sizes observed, their confidence intervals (CIs), and their practical sig-
nificance. The effect sizes for the Wilcoxon signed-rank tests and 
Mann-Whitney U tests are reported as biserial correlations (rb), whose 
coefficients according to Brown (1988) are interpreted the same as those 
for Pearson’s r. Plonsky and Oswald (2014) offered the following 
guidelines for correlation coefficients in L2 research: “we suggest that rs 
close to 0.25 be considered small, 0.40 medium, and 0.60 large” (p. 
889). For nonparametric Spearman’s rho correlations, Cohen (1988) 
suggested these values: for a large correlation rho is 0.5, for a medium 
rho is 0.3 and for a small correlation rho is 0.1. The statistical analyses 
were run in JASP (https://jasp-stats.org/) (see e.g., Loerts, Lowie, & 
Seton, 2020). Learners’ self-reported experience with GA was collected 
through three items on the background questionnaire, which had three 
7-point Likert scales with the following questions: How familiar are you 
with American English? (1 = not at all familiar, 7 = very familiar); Do you 
try to use an American accent? (1 = never, 7 = always); Do you normally 
listen to American English? (e.g., songs, movies, series) (1 = never, 
7 = always). Experience with GA was computed as the average of these 
three items. 

2.2. Results 

Table 1 gives descriptive statistics for the intelligibility of the three 
types of flap investigated in Experiment 1. As the results indicate, lis-
teners found all three nonflapped versions easier than their flapped 
counterparts. The largest differences were detected for the nasal flap, 
followed by flapped /ɹt/, and finally flapped /t/. 

Wilcoxon’s signed-rank tests were run on the data. Nonflapped /nt/ 
(Mdn = 100) was significantly more intelligible than the nasal flap 
(Mdn = 37.5), W = 76.5, p = 0.004, with a very large effect size, 
rb = 0.96, 95% CI [0.87, 0.99]. The confidence interval for this effect 
size is narrow and precise, which means that with 95% confidence the 
true effect in the population could be at least as large as 0.87, or very 
large, 0.99. This means that nonflapped /nt/ is much more intelligible 
than the nasal flap. Nonflapped /ɹt/ (Mdn = 79.41) was significantly 
more intelligible than flapped /ɹt/ (Mdn = 31.25), W = 53.5, p = 0.009, 
with a very large effect size, rb = 0.94, 95% CI [0.79, 0.98]. The con-
fidence interval for this effect size is narrow and precise, which means 
that with 95% confidence the true effect in the population could be at 
least as large as 0.79, or very large, 0.98. Nonflapped /ɹt/ is clearly much 
more intelligible than its flapped counterpart. Finally, nonflapped /t/ 
(Mdn = 87.5) was not significantly more intelligible than flapped /t/ 
(Mdn = 75), W = 28.5, p = 0.157, with a large effect size, rb = 0.58, 95% 
CI [− 0.11, 0.89]. The confidence interval includes zero, which means 
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that the effect size is not statistically significant. In addition, the confi-
dence interval for this effect size is very wide and therefore imprecise, 
with a possible difference in the population, with 95% confidence, as 
small as − 0.11 or as large as 0.89. 

A nonparametric Kruskal-Wallis test of differences among the three 
types of flap was conducted, resulting in x2 (2) = 11.6, p = 0.003, with a 
medium effect size ε2 = 0.33. This means that 33% of the variance in 
intelligibility can be attributed to the type of flap. Post-hoc comparisons 
revealed that the difference in intelligibility between the nasal flap and 
the flapped /ɹt/ was not statistically significant, W = − 0.74, p = 0.858, 
rb = − 0.12, 95% CI [− 0.54, 0.33]. The effect size is negligible and sta-
tistically nonsignificant (the CI includes zero). The difference in intel-
ligibility between the nasal flap and flapped /t/ was statistically 
significant, W = 3.99, p = 0.013, rb = − 0.67, 95% CI [− 0.85, − 0.33]. 
The effect size is large, and it could be a small effect size (rb = − 0.33) or 
a large effect size (rb = − 0.85) in the population, with 95% confidence. 
The wide CI is probably due to the small sample size, indicating that it is 
a rather poor estimate of the true effect that might exist in the popula-
tion. Finally, the difference in intelligibility between the flapped /ɹt/ 
and flapped /t/ was statistically significant, W = 123, p = 0.003, 
rb = 0.71, 95% CI [0.40, 0.87]. The effect size is large, and it could be a 
medium effect size rb = 0.40 or a very large effect size rb = 0.87 in the 
population, with 95% confidence. 

Word frequency was calculated by dividing the total sum of fre-
quency scores in reference to the Corpus of Contemporary American 
English (Davies, 2019), and log10 transforming the scores according to 
Schleef (2013). Spearman’s rho correlations revealed that there was a 
significant (p = 0.009) and medium correlation between word frequency 
and intelligibility for all the flaps, rho = 0.43. The correlation between 
the intelligibility of the nasal flap and word frequency was small and 
nonsignificant, Spearman’s rho = 0.18, p = 0.58. The correlation be-
tween flapped /ɹt/ intelligibility and word frequency was large and 
statistically significant, Spearman’s rho = 0.71, p = 0.009. Finally, the 
correlation between flapped /t/ intelligibility and word frequency was 
statistically significant and large, Spearman’s rho = 0.72, p = 0.008. 
Lastly, experience with GA, as self-reported by the participants, was not 
related statistically to flap intelligibility, p = 0.21, although the corre-
lation effect size is small, Spearman’s rho = 0.13. 

3. Experiment 2 

To further explore the intelligibility of flapped /t/ and with a view to 
additionally investigate flapped /d/, Experiment 2 was designed to in-
crease the sample size (the number of flapped and nonflapped tokens) to 
30 observations. 

3.1. Method 

3.1.1. Participants 
A different sample of participants with the same characteristics of 

those in Experiment 1 were recruited, resulting in 30 participants (L1 
Spanish n = 16, L1 French n = 3, L1 Italian n = 8, L1 Polish n = 3). Their 
mean age 20.5 years, and there were 21 females and 9 males. 

3.1.2. Material 
The target words are presented in Appendix B. 

3.1.3. Procedure 
The procedures are the same as in Experiment 1, this time resulting 

in 30 blocks, each with one flapped /t/, one nonflapped /t/, one flapped 
/d/, and one nonflapped /d/, plus 18 distractor sentences. 

3.1.4. Analysis 
As in Experiment 1, intelligibility was measured as the percentage of 

correctly transcribed words in the listening task. Likewise, as the data 
were not normally distributed, the analyses were nonparametric. 

3.2. Results 

Table 2 gives descriptive statistics for the intelligibility of the two 
types of flap investigated in Experiment 2. There was a comparatively 
large difference between flapped /t/ and nonflapped /t/, and a less 
pronounced contrast between flapped /d/ and nonflapped /d/. 

Wilcoxon’s signed-rank tests resulted in the following. Nonflapped 
/t/ (Mdn = 100) was significantly more intelligible than flapped /t/ 
(Mdn = 77.77), W = 185, p = 0.003, with a large effect size, rb = 0.76, 
95% CI [0.46, 0.90]. The confidence interval for this effect size is rela-
tively precise, with a possible medium effect size (0.46) or a very large 
effect size (0.90) in the population, with 95% confidence. Thus, the 
difference in intelligibility expressed by the CI of the effect size is real, 
ranging from medium to large. Nonflapped /d/ (Mdn = 88.88) was 
significantly more intelligible than flapped /d/ (Mdn = 83.32), W = 113, 
p = 0.029, with a large effect size, rb = 0.61, 95% CI [0.16, 0.84]. The 
confidence interval for this effect size is very wide, therefore not much 
confidence can be placed in this result. The true effect size in the pop-
ulation, with 95% confidence, could be as small as a trivial 0.16, or very 
large, 0.84. A Mann-Whitney U test showed that flapped /t/ was not 
significantly more intelligible than flapped /d/, U = 471, p = 0.755, 
with a negligible effect size rb = 0.04, 95% CI [− 0.24, 0.32]. The con-
fidence interval for this effect size is wide and not statistically signifi-
cant, since it includes zero. Word frequency was computed as in 
Experiment 1. Overall, there was a statistically significant and medium 
correlation between the intelligibility of flapped tokens and their word 
frequency, Spearman’s rho = 0.38, p = 0.04. Intelligibility of flapped /t/ 
was significantly and moderately correlated with word frequency, 
Spearman’s rho = 0.39, p = 0.03. Intelligibility of flapped /d/ was also 
significantly and moderately correlated with word frequency, Spear-
man’s rho = 0.41, p = 0.02. Self-reported experience with GA was 

Table 1 
Descriptive statistics for Experiment 1.   

nasal nonflapped flapped nonflapped flapped nonflapped 

flap /nt/ /ɹt/ /ɹt/ /t/ /t/ 

n 12 12 12 12 12 12 
Median 37.5 100 31.25 79.41 75 87.5 
IQR 28.12 15.62 65.62 40.62 40.62 37.5 
Minimum 0 12.5 0 50 37.5 50 
Maximum 87.5 100 100 100 100 100 

Note: IQR = Interquantile Range. 

Table 2 
Descriptive statistics for Experiment 2.   

flapped /t/ nonflapped /t/ flapped /d/ nonflapped /d/ 

n 30 30 30 30 
Median 77.77 100 83.25 88.88 
IQR 63.89 11.12 55.56 22.23 
Minimum 0 44.44 11.11 22.22 
Maximum 100 100 100 100 

Note: IQR = Interquantile Range. 
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significantly and moderately related to flap intelligibility, Spearman’s 
rho = 0.43, p = 0.002. 

4. Discussion 

Research question 1 asked to what extent does intelligibility vary 
according to the four types of flap. The results of Experiment 1, taken 
together, strongly suggest that flapped variants had a practically sig-
nificant impact on intelligibility as compared to their nonflapped 
equivalents. First, the nasal flap was the most challenging variant for the 
participants, since the effect size associated with the comparison be-
tween the nasal flap and nonflapped /nt/ was very large; in addition, the 
CI for the effect size showed that, with 95% confidence, the true effect in 
the population could be a very large one. Thus we can be reasonably 
certain that for learners at an intermediate level and with the European 
language backgrounds featuring in the experiment (our population of 
interest), this type of flap is detrimental for intelligibility. Second, 
flapped /ɹt/ was likewise much less intelligible than its nonflapped 
counterpart. The effect size for this comparison was very large and 
statistically precise, as denoted by the narrow CI. For the population to 
which it is hoped to generalize, then, this type of flap would create 
critical intelligibility-related obstacles. Third, flapped /t/, the kind of 
flap which is the focus of the LFC, also had a large effect size, but the CI 
was not statistically significant since it included zero. Thus, we cannot 
be confident as to what the real effect could be in the population of 
relevance. The difference in intelligibility among the three types of flap 
was also investigated in Experiment 1. The post-hoc analyses indicated 
that the nasal flap was not different in intelligibility from flapped /ɹt/, 
given the trivial effect size found; the 95% CI for this effect was very 
wide and therefore imprecise, being statistically nonsignificant as well 
(it included zero). The nasal flap was considerably less intelligible than 
flapped /t/, with a large effect size that in the population, with 95% 
confidence, could be a small effect or a very large effect. This means that 
we can place only limited assurance as to what the effect could be in the 
population of interest. Finally, flapped /ɹt/ was less intelligible than 
flapped /t/, and this to a large extent (the effect size observed is large). 
We can place more confidence in this result, as the 95% CI showed that it 
could be a medium effect size (0.40) or a very large effect size (0.87) in 
the population. 

The results of Experiment 2 indicated that, first, and as predicted by 
the LFC, nonflapped /t/ was more intelligible than flapped /t/. The ef-
fect size was large and its 95% CI indicates that it could be medium to 
large in the population. This means that we can have, to a certain degree, 
assurance that flapped /t/ interferes with intelligibility for ELF listeners 
with the profile described above. Second, nonflapped /d/ was in like 
manner more intelligible than flapped /d/, with a large effect size 
associated with this comparison. However, the 95% CI was very wide 
and therefore imprecise; the real effect in the population (with 95% 
confidence) could be as low as a trivial effect size 0.16 or as high as a 
large effect size 0.84. It could be worth conducting further research to 
narrow the CI (cf. Larson-Hall & Plonsky, 2015). There was only a very 
negligible difference (rb = 0.04) in intelligibility between flapped /t/ 
and flapped /d/, with a 95% CI that was very wide and therefore un-
reliable; it is not possible to infer statistically to which degree is either 
flap more intelligible in the population. 

Kang, Thomson, and Moran (2020) explored what specific features of 
accented speech make it difficult for international listeners to process 
speech, and found that in listening tasks the absence of flaps was rated as 
highly intelligible. This concurs with the overall results reported here. 

Turning to the second research question, which asked to what extent 
is word frequency related to the intelligibility of the four types of flap, 
the findings are as follows. 

Following Lindstromberg (2016), confidence intervals for the 
Spearman’s correlations were not calculated, and for this reason the 
statistical significance (i.e., the p-value) of the correlations is considered 
in the ensuing discussion. In Experiment 1 it was found that for the three 

types of flap as a whole, there was a statistically significant and medium 
correlation between word frequency and flap intelligibility, as could be 
expected (more frequent words possibly being in the participants’ lexi-
cal repertoire or more readily retrievable). Breaking down the results for 
each type of flap, there was a large and statistically significant correla-
tion between word frequency and the intelligibility of flapped /ɹt/, a 
small and not statistically significant correlation between word fre-
quency and the nasal flap, and finally a large and statistically significant 
correlation between word frequency and flapped /t/. As for Experiment 
2, the Spearman’s rho correlations between lexical frequency and 
intelligibility were found to be medium and statistically significant for 
both flapped /t/ and flapped /d/. The results of both experiments, then, 
suggest that the intelligibility of flapped words was, by and large, 
associated with their token frequency, with more frequent flapped 
words being easier to understand. Word frequency results are consonant 
with Connine and Pinnow (2006) and Tucker (2011), who found that 
both flapped /t/ and flapped /d/ recognition increased with higher 
lexical frequency. 

As for the third research question, it should be noted that self- 
reported experience with GA did not reach statistical significance in 
Experiment 1, but it did in Experiment 2. Such discrepancy may be due 
to the small sample size in the first experiment. Thus, and expectedly, 
learners who are more familiar with GA found flaps less disadvanta-
geous in intelligibility. This last result should however be taken with 
caution, because it was obtained through self-reporting, and self-reports 
may not realistically represent real language exposure and use (e.g., 
Colantoni, Steele, & Escudero, 2015) and this methodology can be 
subject to error (Flege, 2009). 

4.1. Pedagogical implications (practical significance) 

Jenkins (2000, 2002) included in the LFC the teaching of British-like 
nonflapped /t/ versus the American-based flapped /t/ because the latter 
can be a source of no unintelligibility among NNSs. The results of the 
two lab-based experiments reported here suggest that this pointer of the 
LFC is methodologically sound, at least in settings for learners at an 
intermediate level who have a European language background. While in 
Experiment 1 the effect size found in intelligibility between nonflapped 
and flapped /t/ was not statistically significant, additional data from 
Experiment 2 seem to fully support Jenkins’ claim. The difference in 
intelligibility between nonflapped versus flapped /t/ in Experiment 2 
was large, as per the effect size obtained, whose 95% CI ranges from a 
medium to a very large effect size. This indicates that when teaching 
pronunciation in ELF European-based contexts, like the one reproduced 
in this study, nonflapped /t/ should probably be emphasized, and 
flapped /t/ deemphasized. The difference in intelligibility between both 
variants is simply too vast to be ignored. These observations can confi-
dently be extended to other variants where a flap is involved, because 
our results strongly suggest that the nasal flap in an ELF European lan-
guage context is heavily detrimental for intelligibility, given the sub-
stantial effect size found. A very similar conclusion can be drawn for 
flapped /ɹt/. Finally, the intelligibility of flapped /d/ showed less 
conclusive evidence, with a large effect size but a CI that is too wide, 
which clearly calls for urgent further investigation. Another aspect to 
take into account is that flapped tokens which are more frequent are 
associated, in general and expectedly, with considerably higher intelli-
gibility. Pronunciation instructors who need to incorporate examples of 
the flapped variants explored in this study could probably benefit from 
using more frequent words; for instance, a token like party may be to a 
large extent more intelligible than the much less frequent word mortal, 
both of which normally display the flapped /ɹt/ in accents like GA and 
Australian English. This frequency relationship holds relatively strongly 
(the correlations found are all medium to large) for all flapped variants 
except for the nasal flap. For instructors working in European contexts 
who adopt a LFC pronunciation framework, incorporating the non-
flapped variants discussed in this study is probably not an arduous task, 
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and the potential increase in intelligibility seems to be quite large, as the 
effect sizes detected in both experiments indicate. 

For teachers in an ESL context, if flaps need to be the focus of in-
struction, pronunciation methodologists such as Celce-Murcia et al. 
(2010) and Avery and Ehrlich (1992) remark that, at least perceptually, 
the GA-based flap is an important pointer in the ESL pronunciation 
syllabus, given its widespread occurrence. A related issue is whether this 
pronunciation feature is teachable (see Levis, 2018). Dalton and Seid-
lhofer (1994) proposed a teachability-learnability scale, whereby seg-
ments are easy to “isolate out for direct teaching” (p. 73), whereas other 
pronunciation components, such as intonation, are not. Matsuzawa 
(2006) offered the only evidence of the teachability of flapped /t/ and 
the nasal flap, in the context of Japanese speakers, and his results 
indicated that flapped /t/ can be effectively taught (the results for the 
nasal flap were inconclusive). In sum, pronunciation instructors based in 
Europe who may adopt in their teaching the LFC syllabus could probably 
take heed of Jenkins’ proposal concerning flapped /t/ and extended it to 
the other flapped variants (and, at least provisionally, to flapped /d/ as 
well) explored in this study. Finally, learners who self-reported more 
familiarity with GA seemed to find the flapped variants comparably 
more intelligible. Thus, the quality and quantity of input seems to play a 
role in flap intelligibility (cf. Flege, 2009). 

4.2. Limitations and further research 

While this study suggested convincingly that flaps are disadvanta-
geous for intelligibility in a lingua franca context, this research should 
be expanded to other situations with learners of non-European language 
backgrounds, ideally through replication studies. The flap is a compar-
atively common sound in the languages of the world (e.g., 26% fre-
quency in Moran & McCloy, 2019; 20% in the UCLA Phonological 
Segment Inventory Database (UPSID)), and it occurs in major languages 
like Bengali, Greek, or Spanish (Ladefoged & Maddieson, 1996; Mad-
dieson, 1984). However, it should be noted that the two experiments 
reported here are lab-based studies, which are per se very artificial 
(Hudson & Llosa, 2015), and this in turn may lessen the ecological 
validity of their findings and relevancy. The same concern was expressed 
by Jenkins (2008), requesting LFC replication studies “not in experi-
mental conditions such as identifying items in word lists or filling gaps in 
passages read aloud by disembodied voices on recordings” (p. 201). In 
speech research, however, Xu (2010) made a convincing case for the use 
of laboratory studies, and in the specific context of the present study, it is 
not easy to imagine how to test the intelligibility of flaps without 
resorting to some form of experimental manipulation. Perhaps one 
viable methodological alternative could be the Conversation Analysis 
(CA) framework (e.g., O’Neal, 2021). It also needs to be acknowledged 
that most L2 speech research emanates from laboratory studies (for 
summaries see Bohn & Murray, 2007; Colantoni et al., 2015; Hansen 
Edwards & Zampini, 2008; Wayland, 2021). Research guidelines in this 
domain (e.g., Flege, 2021; Munro & Derwing, 2020) are as well framed 
in terms of experimental laboratory designs; therefore, it is difficult to 
downplay the role of variable-manipulation experiments in pronuncia-
tion research, although it would probably be wise to bear in mind its 
limitations, as commented above. Finally, the effect sizes reported in this 
study are fairly large, and as Plonsky and Oswald (2014) commented, 
“in the lab, researchers can often exert greater rigor and experimental 
control over environmental and other potentially contaminating vari-
ables, enabling greater isolation of—and thus larger—intended effects” 
(p. 897). More ecologically valid classroom studies where flap intelli-
gibility can be examined are therefore clearly called for, although as 
noted by Sewell (2017), both natural speech data and those emanating 
from more controlled conditions have a place in ELF pronunciation 
research. 

5. Conclusion 

The LFC is a powerful and attractive syllabus (Levis, 2018) because it 
specifies certain pronunciation features as essential for ELF intelligi-
bility. Pronunciation teachers especially have welcomed the LFC pro-
posals enthusiastically, probably due to the widespread sentiment that 
English as a global language necessitates new norms for international 
intelligibility. However, these proposals are in need of empirical evi-
dence. Nonflapped /t/ is a core feature of the LFC scheme, and this study 
sought to verify whether flapped /t/ causes unintelligibility in ELF, and 
extended its analysis to three other types of flap. The results suggested 
on the whole that flapped variants were to a large extent disadvanta-
geous in the ELF context of European-based L1s, a relationship that is to 
some extent mediated first, by word frequency, with flapped words of 
higher lexical frequency resulting in higher intelligibility, and second, 
by experience with GA, whereby more global familiarity with this accent 
is related to higher flap intelligibility. Flaps are extensively common in 
accents such as GA and Australian English, and at least in perception, 
these sounds are given prominence in teaching schemes modeled on 
native performance. In lingua franca contexts of the type surveyed in the 
current study, nonetheless, it is recommended to resort to the non-
flapped variants, given the results obtained for intelligibility. Specif-
ically, it is suggested to practitioners that flapped /ɹt/, as in ‘turtle’, the 
nasal flap, as in ‘rental’, and to a lesser extent flapped /t/ as in ‘fatal’, are 
avoided in ELF contexts such as the one described in the current study. 
The results for flapped /d/ as in ‘shady’ are far less conclusive at the 
present time. Further, because flap intelligibility was to a moderate 
extent associated with word frequency and self-reported experience 
with GA, in instructional settings where flaps may be of relevance, likely 
because of their salience in many native varieties, it is recommended 
that higher-frequency words are considered as potential teaching targets 
and that the degree of exposure of leaners to flapping accents (such as 
GA) is taken into account. 
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Appendix A 

Target words of Experiment 1 

1. Nasal flaps  

1. interview  
2. enter  
3. dentist  
4. plenty  
5. rental  
6. winter  
7. wanted  
8. county 
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9. center  
10. granted  
11. painted  
12. twenty 

2. flapped /ɹt/  

1. party  
2. mortal  
3. turtle  
4. started  
5. thirty  
6. charter  
7. forty  
8. sorting  
9. dirty  

10. shorty  
11. myrtle  
12. fertile 

3. flapped /t/  

1. united  
2. beauty  
3. matter  
4. writer  
5. native  
6. notice  
7. mighty  
8. pity  
9. hotter  

10. rattle  
11. beetle  
12. kettle 

Appendix B 

Target words of Experiment 2 

1. Flapped /t/  

1. battle  
2. fatter  
3. total  
4. daughter  
5. hater  
6. city  
7. rattle  
8. boating  
9. petting  

10. meeting  
11. better  
12. fighter  
13. little  
14. hotter  
15. beetle  
16. bitter  
17. butter  
18. voter  
19. shooter  
20. bottle  
21. fatal  
22. settle  
23. cattle  
24. title  

25. pity  
26. chatting  
27. betting  
28. biting  
29. dating  
30. liter 

2. Flapped /d/  

1. dreading  
2. shading  
3. goodies  
4. gliding  
5. speedy  
6. shady  
7. tidy  
8. breeding  
9. studying  

10. lady  
11. leading  
12. ready  
13. reading  
14. body  
15. study  
16. woody  
17. hiding  
18. loading  
19. feeding  
20. faded  
21. traded  
22. bleeding  
23. pedal  
24. flooded  
25. moody  
26. needed  
27. heading  
28. buddy  
29. teddy  
30. daddy 
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