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ABSTRACT

RE-EXAMINING FUNCTIONAL LOAD IN LIGHT OF RATERS PERCEPTION OF ERROR
GRAVITY IN SECOND LANGUAGE SPEECH

By
Adam Pfau

The current study looks at the role FL values has concerning the perception that listeners
have of theintelligibility and comprehensibility of unclear phonemes in second language speech.
A listener’s familiarity with accented speech is also considered. Native English listeners from
two separate populations — a student population exposed to a variety of second language speech
and a community member population with little exposure to accented speech — were presented
with recorded speech samples from L1 Japanese speakers of English. The speech samples
contained unclear, or non-native like, examples of two separate phoneme pairs. the /r-1/
consonant contrast and the /s-6/ contrast. Thefirst carries avery high functiona load value,
while the second carries avery low value. Listeners responded to a comprehensibility and
intelligibility task that contained examples of both target contrasts. The resultsindicated that the
student population found the speech samples more intelligible and easier to comprehend. The /r-
I/ contrast, with a higher FL value, was more difficult for them to transcribe and comprehend
than the /s-0/ but these differences were less pronounced for the community member raters. This
suggests that, while teachers may be wise to use FL values as abasis for a pronunciation syllabus
or instruction, they should be aware that the FL values do not paint the whole picture concerning

how listeners respond to errors made in second language speech.
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1. Introduction

Though Adam Brown wryly remarks that “no two linguists will agree on what functional
load should measure, or how” (Brown, 1988, 594), the concept of functional load, shortened to
FL for future reference, customarily refersto the degree of contrast that exists between units of
language, such as phonemes (King, 1967). A phoneme is the abstract concept that represents a
sound in alanguage that can serve a contrastive function; for example, in the minimal pair rock —
lock, /r/ and /I/ are contrastive phonemes. In thisregard, FL refersto the degrees of importance
that various phonemes carry in creating meaningful distinctions within alanguage, traditionally
calculated through a counting of minimal pairs. If FL has implications for speech processing, a
high FL should make it difficult for alistener to identify a phoneme that is ambiguous due to
either noise, its omission, or it being produced in a non-native like fashion.

Though FL needsto be considered alongside other context, such as alistener’s familiarity
with different kinds of speech, some research analyzing the role of FL values and the assessment
of comprehensibility has been performed that underscore its role as an influencing factor.
Catford (1987) and Brown (1991) demonstrated that substitutions involving certain phonemes
have more of an impact on alistener’s ability to comprehend the speech if the substitutions
concern phonemes with higher FL values. Munro and Derwing (1995) similarly examined the
role of FL in comprehensibility judgementsin listeners. Their study analyzed how incorrect
substitutions of phonemes impacted listeners’ perception of how easily they were able to
understand the speech when the substitutions had high or low FL values. Their findings were that
incorrect substitutions made with phonemes of higher FL values resulted in lower
comprehensibility scores as more and more of the substitutions were integrated into speech

samples.



The current study takes that concept and appliesit to native English speakers’ perceptions
of ambiguous English phonemes in second language speech. If FL valuestruly do determine the
difficulty alistener has in guessing an ambiguous phoneme, that would have clear implications
for a second language speaker who may struggle to learn certain phonemes not present in their
L1. That said, there is a paucity of previous empirical research on FL to demonstrate that the
concept truly mattersin a practical way, that is, in away which impacts the everyday
communication that second language speakers engage in. Why these implications are important
will be discussed below, but first it is worth commenting on this scarcity of research. The reasons
for this are two-fold. Firstly, Surendran and Niyogi’s relatively recent 2003 study established
how “researchers who want to measure FL often cannot” (p. 7) because of the limitationsin
concrete definitions of the term as well as the methodological complexity involved in doing so.
Mi Oh (2015) touched on this issue, explaining that the lack of many large corpora and the
difficulty in processing them contributed to the scarcity of FL research. She also succinctly
explains the second reason for alack of empirical research when she writes that therole of FL in
research “has often been considered in an impressionistic way” (p. 154) that failsto provide
either aclear practical definition of what FL means or any analysis of it that carries real-world
implications. Put simply, the operationalization of FL involves cal cul ations that were previously
too complicated to easily research (e.g. Hockett, 1955), and the theory itself was rarely put under
the lens of empirical studies. No one would dispute, for instance, the importance of analyzing
phonemes from the perspective of phonological processes or grouping phonemes into natural
classes based on those processes; how this relates to pronunciation, and the pedagogical
implications from that analysis are very clear. Analyzing how phonemes operate within the

framework of FL, however, does not supply as clear and obvious real-world implications. What



implications are there to our practical understanding of English, for instance, that the phonemic
contrast between /p/ and /b/ carries arelatively high FL whereas the contrast between /s/ and /z/
carriesaFL that isrelatively low?

The current study is designed to address this question by situating the concept of FL in an
empirical framework in which it can be observed. Multiple phonetic contrasts with widely
differing FL values will be analyzed, which allows an evaluation of FL as an objective
assessment of the importance of different contrasts by examining how listeners perceive those
contrasts. To assess alistener’s perception, the current study will examine the relationship that a
phonetic contrast’s FL values has with the intelligibility and comprehensibility of second
language speech. The role that these two concepts play in relation to FL will be discussed below,
but first one must define these two terms clearly. The current study assumes definitions of these
two concepts that have been illustrated and utilized in research by Munro and Derwing (1995,
1997, 2001; Smith, 1992), among others. These studies have defined intelligibility as word or
utterance comprehension, and comprehensibility as the effort involved in that comprehension.
For the purpose of the current study, intelligibility is defined as the extent to which listeners can
correctly decipher the sounds they hear. The current study will assess the intelligibility of second
language speech to alistener through the use of atranscription task, as such atask clearly
demonstrates whether or not a listener can correctly decipher the sounds they have heard. Asfor
comprehensibility, the notion is defined as the listeners’ perception of the ease, or how much
effort, went into deciphering those sounds. Unlike intelligibility, which can be operationalized
based on abinary scale in which alistener is either correct or incorrect in their deciphering,
comprehensibility, which analyzes effort, allows listenersto perceive different degrees of effort.

The current study will thus assess comprehensibility using a 9-point scale:



A study that examines intelligibility and comprehensibility based on two separate tasks
will alow an analysis of how the two concepts weave into each other, and the role that both play
when analyzing FL as an objective assessment of the importance of contrasts. As mentioned
above, the notion of FL should theoretically have clear implications for alistener’s ability to
assess the comprehensibility and intelligibility of second language speech in a situation in which
alearner of English may face difficulty in learning certain phonemes not present in their L1. If a
native English listener was presented with any error or ambiguity in hearing a phoneme that
carried ahigh FL value, whether the phoneme was not heard or pronounced wrongly, the FL
implications for perception should indicate a greater chance for misidentification compared to a
sound with alow FL. Thisis how one would expect alistener to react if the FL values attached
to phonemes dictated the error gravity that alistener attached to phonemes with no additional
factors impacting how the listener perceived the second language speech, and if FL actually can
be used as an objective assessment of the importance of different contrasts for pedagogical
purposes.

The current study will adopt the above-mentioned val ue-based methodological approach
in order to assess how native English listeners react to second language speech when
pronunciation is unclear. In this context, the present study focuses on two phonetic contrasts with
widely different FL values, namely: the American English /r-I/ phonetic contrast and the /s-6/
contrast produced by L1 Japanese speakers of English for whom /r/, /1/, and /6/ are not present in
their L1. Looking back at therole of FL inintelligibility and comprehensibility, one would
assume that a native English listener faced with an ambiguous /r/ or /I/ would experience more
difficulty deciphering (or, transcribing, using our methodology) the correct target sound because

the high FL values for those phonemes reflect a large number of confusable words. One would



also expect that ambiguous examples of either the /s/ or /6/ phonemes would not impede the
intelligibility as much and alistener would have less difficulty in deciphering the correct sound if
no other factors (such as contextual clues supplied by a sentence) had an influence. FL should
also have implications for listeners’ perception of comprehensibility. For the /r/ or /I/ phonemes,
not only should the high FL value for that contrast greatly suggest a problem in terms of the
intelligibility of speech, but it should also require the listener to use more effort into deciphering
the target sound in that contrast. The ease of deciphering, that is, should be less than if alistener
was tasked with deciphering an ambiguous /s or /6/ compared to /r/ - //.

By focusing on the intersection of these three elements - FL, intelligibility, and
comprehensibility — the current study, in sum, will assessthe role of FL in how native English
listeners perceive those four sounds in words produced by L2 speakers of English (L1 Japanese).
Though the focus of this study does not explicitly examine other possible factors (e.g. familiarity
with accented speech, attitudes towards accented speech), addressed below, that may have arole
in impacting how alistener perceives different phonemes when ambiguity is present, it will
allow an examination as to whether or not FL, as an objective assessment of the importance that
contrasts play, truly represents the compl ete picture behind how alistener reacts to those sounds.
The following literature review will consider these three concepts through the lens of previous
research in order to examine factors important to how listeners perceive second language speech
and how those factors, in addition to FL, may aso influence the comprehensibility and

intelligibility of second language speech.



2. Literature Review

The current study focuses on examining the real-world implications that FL values have
concerning how listeners respond to unclear pronunciations of L2 sounds of varying FL values.
That is, how much influence FL has on real-time speech processing, and consequently, how
much influence it should have on pedagogical decisions. In doing so, the scarce research that has
been done connecting FL to pedagogic or empirical evidence must also be examined, aswell as
research that analyzes other factors important to how listeners process speech, specifically the
familiarity alistener has with accented speech, how meaningful that exposure to second language
speech may be, and their attitudes towards accented speech. Thisisin order to demonstrate FL’s
place as one of many factors that influence how listeners respond to errors, or unclear phonemes,
in second language speech and also to examine how factors related to familiarity need to be
considered as influences on how listeners perceive sounds from accented speech. Asthe current
study examines listener responses to speech through their perception of the comprehensibility
and intelligibility of specific sounds, the above-mentioned factors need to be examined in the

framework of those two terms.

21 Intdligibility

Intelligibility and comprehensibility are both factors that refer to how well alistener can
understand the speech they are hearing, athough the two terms refer to different things.
Intelligibility refers to assessing whether or not a listener can understand what a speaker is
saying. Unlike comprehensibility, which refers more to how difficult it isfor a speaker to

understand speech, intelligibility is an assessment that can be measured with a binary scale based



on whether a speaker understood speech or not. When looking at the intelligibility of speech, one
must consider both the speaker and the listener as important influencing factors.

Research has looked at the variety of factors that influence a speaker’s ability to produce
intelligible speech (e.g. the speaker’s L1, the age at which they began to acquire their L2) and
has shown that these factors can play an influencing role in how intelligible their speech isto
listeners (Flege, 2003; Flege, Munro, & MacKay, 1995). However, intelligibility of speech
depends very much on alistener’s perception of that speech, and listeners also present many
factors that influence how intelligible they perceive different sounds to be.

One of these factors concerns alistener’s familiarity with accented speech. Gass and
Varonis (1994) examined how various familiarity factors (alistener’s familiarity with a speaker,
familiarity with an accent) influenced listeners’ perception of speech intelligibility. Their
findingsillustrated that a listener’s familiarity with a specific accent improved their ability to
understand speech from speakers of that accent even if the listener was unfamiliar with the
specific speakers themselves. Thisfinding isin line with other studies (Wingstedt & Schulman,
1984) which produced similar results while examining different accents from speakers of
different L1s.

Bradlow and Bent (2008) and Sidaris et a (2009) examined one’s familiarity with non-
standard accented speech, finding that listeners’ transcriptions of speech samples can improve
with repeated exposure to the kind of accented speech found within the samples, even when that
task is extended to novel accentsthat are not redlistically found in any language. This
demonstrates how alistener’s perception of theintelligibility of second language speech can be
greatly influenced by allowing them to familiarize themsel ves with the accented speech. Even a

brief familiarity to anovel accent can improve how intelligible alistener will find speech



samples containing that accent after they have been given prior exposure to it. Another study that
demonstrates this relationship, Kennedy and Trofimovich (2008), illustrates how connecting
certain target sounds to connected speech, thus giving target sounds some semantic context, can
improve alistener’s rating for the intelligibility of those target sounds when faced with accented
examples of them. In their study, participants found target sounds more intelligible when those
sounds were given brief semantic context or put into sentence frames. This shows how even the
slightest context or added room for familiarity can influence alistener’s perception of how
intelligible speech, and how allowing alistener to even briefly familiarize themselves with an
accent can influence how intelligible alistener feels that speech samplesin that accent are.

If these studiesillustrate how listeners, as well as speakers, bring factors with them that
can influence their perception of speech intelligibility, one also must consider that alisteners’
attitude towards accented speech will influence how intelligible they perceive samples of
accented input. Sheppard, Elliott, and Berk (2017) performed a study in which different listener
populations listened to samples of speech from L2 English learners. In their study, one
population had both more familiarity with accented speech than the other population and aso
indicated much more positive attitudes to accented speech than did the other population. The
population who had a more positive view of accented speech not only was able to more easily
understand the speech samples they heard, but their ability to transcribe the speech (thus, how
intelligible the speech was to them) was far more accurate. Other, similar, research has been
done that demonstrates a positive correlation between alistener’s positive attitudes towards
accented speech and their ability to more accurately transcribe it (Kang & Rubin, 2009;
Lindemann, 2002). These studies demonstrate how it is not only alisteners’ familiarity with

specific accented speech that can impact their ability to understand speech samples, but also their



familiarity with second language speech overall, and also their attitudes regarding accented
speech.

The factors detailed above concerning familiarity are important to the current study
because, when considering if the specific FL values of different phonemes play acentral rolein
influencing how listeners perceive the intelligibility of those phonemes when they are presented
with unclear examples of them, one also must consider the familiarity to accented speech and the
attitudes of accented speech that different listeners bring with them. This previous research
makes it clear that, when comparing the responses of listeners who are assessing the
intelligibility of second language speech, one cannot compare the ratings of alistener with little
meaningful exposure to accented speech with those of someone who has had considerable
exposure. Thisis similarly true for comparing two listeners with widely different attitudes
towards second language speech. The current study builds from this research by examining how
two different listener populations perceive the intelligibility of target sounds in second language
speech: listeners with a high degree of meaningful exposure to avariety of accents, and those

with afar less meaningful exposure.

2.2 Comprehensbility

Just as research has analyzed the factors that listeners bring with them that can influence
their perception of speech intelligibility, it has also looked at how those factors can influence a
listener’s perception of the comprehensibility of the speech, or, how much effort they put into
that understanding. Grammatical accuracy, lexical richness, and rate of speech, correlated
significantly with comprehensibility scores: Derwing and Munro (2001) and Kang (2010) found
that extreme speaking rates (either too fast or slow) corresponded to reduced comprehensibility,

while other studies focused on reduced accuracy in word stress placement (Hahn, 2004). Those
9



studies all demonstrate how multiple linguistic factors that speakers may struggle with can
impede the ease of comprehension during a speech exchange; the familiarity factors that listeners
bring with them, however, have aso been examined.

Just as with the intelligibility scores, Sheppard, Elliott, and Berk (2017) found that raters
of speech samples had indicated that they expended less effort in perceiving second language
speech when they had either more exposure to accented speech or more positive attitudes
towards second language speech. Gass and Varonis (1982) examined the roles of pronunciation
and grammar in native speaker’s listening comprehension of second language speech. The
findings from that study indicated that native speaker listeners were unable to separate
pronunciation from grammar when assessing the speech samples, and that the listeners had
difficulty separating aspects of non-native discourse from one another when trying to assess how
a speech sampleis more easily comprehended than others. These findings are important to
compare to the findings of Gass and Varonis’ 1984 study, in which it was found that alistener’s
familiarity with accented speech, with atopic that a speaker was discussing, or familiarity with a
specific accent or speaker, all had positive correlations with how easily the listener felt it wasto
comprehend second language speech. The findings of these two studies, taken together,
demonstrate how the comprehensibility of second language speech, from alistener’s perspective,
does not depend on asingle linguistic feature, and instead relies on alistener’s wider
understanding of a speech sample. That is, not all listeners may perceive the comprehensibility
of speech samplesin the same way because there are no specific linguistic features that
determine how difficult listenersfind it to understand second language speech. Instead, listeners’
judgement of difficulty relies on avariety of factors, chief among them are the listener’s

experience with accented speech or with second language speakers. In the current study, which is
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analyzing FL as a potentia objective assessment of the difficulty of comprehending different
phonemes when presented with unclear examples, these studies demonstrate how FL may just be
one of multiple factors that impact listeners’ perception.

The findings from studies, mentioned before, that suggest FL. may be acrucial factor in
comprehending L2 speech - Catford (1987), Brown (1991), and Munro & Derwing (1995) -
create acompelling case for operationalizing FL values as atool for instructing second language
learners so that they could master the specific phonemes that were found to most hinder native-
speaker comprehension of their speech. Derwing and Munro (2005) explain this succinctly when
making the case that pronunciation instructors shouldn’t “spend time on something that doesn’t
affect theinteligibility or comprehensibility” of second language speech in alistener, and that
“the evidence is accumulating...[on] segmentals with a high functional load” (pg. 483). This
would be adirect supportive argument for using FL values as an objective assessment for the
importance of different phonemes and contrasts in teaching second language speakers, and their
studies provide compelling evidence for taking FL seriously as a factor important to how
listeners’ perceive errorsin second language speech. Thisideais also supported by other studies,
such as Pye, Ingram, and List (1987), which proposes using FL values and basing pronunciation
instruction on the importance of contrastive oppositions instead of just focusing on the frequency
with which isolated consonants appear across lexical types. In thisview, FL values could
potentially assist with focusing phonological development on the contrast. These ideas are
supported by researchers A. Brown (1988) and G. Brown (1974), who looked at the relationship
between FL and English language teaching to argue that teachers should turn to phonetic
oppositions as an important element of pronunciation teaching. From their findings it seems

helpful for teachers, instead of focusing on every pronunciation misstep, to make sure that their
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students are substituting a sound for a difficult phoneme that won’t result in a highly contrastive
opposition and thus “are acoustically similar...and bear a low FL” (A. Brown, 1988, pp. 72). A
teacher’s attention, and the time saved, could be better spent elsewhere, they argue. Their view is
that doing so will give the student an effective enough platform of pronunciation until the low
contrastive substitutions that the student is making can be addressed in more advanced stages of
teaching. This view is hand-in-hand with the idea that not all phonetic contrasts are equally
important, and that there are particular phonetic contrasts that are more crucial when it comesto
building a developing phonological system for speech production. The FL values theoretically
place concrete numerical values on how important those different contrasts are and how
disruptive errors made concerning those contrasts should be to alistener’s comprehensibility.
That said, the previous research detailed above also makes it clear that FL. may be only
one factor out of many when it comes to how listeners perceive the difficulty in comprehending
speech samples and how easily they are able to overcome disruptions made by errors with
differing FL values. The current study seeksto look at this intersection: the role that FL hasin
predicting comprehensibility will be examined, aswill the familiarity with accented speech that
the present study’s two listener populations possess. It will then be possible to examine if the FL
values attached to the analyzed phonemes impact the listener’s comprehensibility of speech
samples as they should; that is, if alistener perceives spending less effort in comprehending
speech involving a consonant contrast with alow FL value compared to a consonant contrast
with ahigh FL value. It will also be possible to examine if afamiliarity with accented speech
may play arole in how listenersin the current study perceive the speech samples, as both listener
populations have different likelihoods of holding frequent meaningful exchanges with second

language speakers or speakers who have accents. Looking at how these two factors impact
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comprehensibility will allow for an analysis of whether the impact of FL values on listener

comprehension extends to both listeners with little familiarity and those with high familiarity.

2.3 TheCurrent Study

It iswithin this theoretical framework, looking at the role FL and familiarity with
accented speech hasto play in alisteners’ perception of the intelligibility and comprehensibility
of second language speech, that the current study is operating.

For the current study, the English /r-1/ contrast and the /s-6/ contrast will be examined for
two different reasons. First, the FL values for both of their contrasts differ greatly. With a FL
value of 0.015 for the /r-1/ contrast, and a0.002 FL value for the /s-6/ contrast (the process for
obtaining and interpreting these figures will be explained in Section 3.2.2), the difference
between the two could not be starker, with the /r-1/ FL value ranking among the highest of al
possible consonant contrasts and the /s-6/ FL value among the lowest. If one looks at those FL
values, and assumes no additional factors, then previous research would suggest that listeners
should not only have more difficulty in correctly transcribing unclear examples of target sounds
featuring a/r/ or /1/ phoneme but should also spend more effort (or have a greater difficulty) in
their perception of those target sounds. Choosing these two contrasts will alow an examination
of FL as an objective assessment for the importance of different consonant contrasts when it
comes to listener comprehensibility and intelligibility scores.

Secondly, the current study aims to examine the implications that these cal culated FL
values has for second language speakers to see to what extent it may be difficult for some
listenersto identify the speakers’ speech if they fail to master a contrast between two phonemes
with a particularly high FL value. The study also is faced with the need to collect speech samples

from participants who will pronounce the target sounds in a non-native like fashion. Previous
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research has demonstrated the difficulty that Japanese speakers of English have when learning
these contrasts (Bannister, Hazan & Iverson, 2005; Y amada, 1992). Research by Lado (1957)
and Ritchie (1968) also notes that Japanese speakers struggle with fricatives, especialy the /s-6/
contrast. Lambacher et al. (1988) performed a study on this and found that 25% of their Japanese
participants’ mis-identified the /5/ for the /6/, and vice versa, upon hearing them. Choosing the /r-
I/ and /s-8/ contrasts to analyze, thus, makes it possible for us to compare two different contrasts
with widely different FL valuesto seeif thereis any difference in the perception of these
contrasts among native listeners. It also allows us to see if the differencesin those FL values
have any implications for second language speakers who may struggle to learn certain contrasts
not present in their L1 (in this case, native Japanese speakers). Thiswill allow usto gain some
insight into whether or not the FL theory has any implications for second language speakers, and
whether or not FL as atheory is an effective measurement or scale for second language speakers
to use in determining which phonetic contrasts are most important for them to pronounce
comprehensibly. The two contrasts are quite different in regards to the importance that they play
in separating utterances in English (as represented by their FL values) and in the differences that
should exist between the two in how they impact a listener’s perception of comprehensibility and
intelligibility.

To determine if there is areal-world difference in the way native speakers respond to
non-native like examples of both the /r-1/ and /s-6/ contrasts, the current study takes an empirical
approach to analyzing FL in order to analyze therole it has to play in influencing the perception
of comprehensibility and intelligibility of second language speech samplesin two different
listener populations with varying degrees of familiarity with accented speech.

The study was motivated by the following research questions:

14



1. Towhat extent do functional load statistics realistically reflect native speakers’
perception of error gravity, as represented by an assessment of their comprehensibility of
learner productions of English /r/, /], </, 16/?

2. How much istheintelligibility of the English produced by Japanese speakers reduced if
they do not learn to produce /r/ and // clearly, given the FL value of this contrast in
English?

3. Isthere anoticeable difference in the ratings between an on-campus student population
exposed to awide range of accents and a population from the general (or off-campus)

community not as extensively exposed to accented English?
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3. Methodology

A Qualtrics survey with two tasks was developed: an intelligibility transcription task and
atwo-part comprehensibility task. Creating this survey involved recruiting L1 Japanese speakers
of English to supply speech samples, and two different population pools of native English

speakers to assess those speech samples. These speaker populations are described below.

3.1 Participants

3.1.1 L1Japanesel 2 English Speakers

Fifteen native Japanese speakers (8 males and 7 females), all undergraduate university
students, were recruited to provide the recorded speech samples for ratings. Speakers with lower
English proficiency were targeted by seeking Japanese speakers from majors outside of TESOL,
the languages, or linguistics. All were between the ages of 18 — 30 and had learned Englishin
Japan during their secondary schooling and lived on campus.

Within these fifteen recorded participants, five were selected for use in the rating
sessions. Three were chosen based on their lower proficiency and the presence of target errorsin
their speech concerning the /r/, /l/, s/, and /6/ phonemes. One of them was based on their slightly
higher proficiency in which target word errors occurred but were not as frequent. A fina
participant was selected based on his native-like proficiency and lack of any such errors. This
allowed the study to view how listeners would react to arange of oral proficiencies while

keeping the number of samplesto be rated at areasonable level.
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3.1.2 Native English-Speaking Raters

Native English raters were recruited for two separate population pools of raters: those
who lived on avery culturaly diverse university campus, and those who lived in a nearby
community and were not associated with the university. The goal for thiswas to seeif exposure
to accented English produced any noticeable or interesting trend when looking at native English
speakers’ perception of second language speech. It would allow us to compare the results
between those living in a situation where they were surrounded by second language speakers and
accented speech and those who had far less exposure to these elements.

All raters were screened on several criteriafor inclusion in this study. They identified
themselves as speakers of “standard American English”, which this study defined for them as
“the English commonly spoken by news anchors in the US”. No raters had taken coursesin
formal linguistics or phonetics.

The rating survey was distributed in person, through networking, and using some online
resources. Most raters (in both populations) were recruited by me through face-to-face
interaction. For listeners in the student population, this included approaching them in hallways,
posting flyers through various campus buildings, and “walking in” classes to ask if anyone
would like to participate. Many of them completed their rating sessionsin a small room with my
presence. Listeners were paid US $10 for their participation. Most community member raters
were collected through personal networking. Because | have had multiple part-time retail and
food service jobs outside of the campus community, this made it easier for me to find ratersin

those industries who had no on-campus experience.
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3.1.2.1 Listener Population #1: Student Raters

From the student population who lived on campus, all 28 were undergraduates who
occupied either dorm rooms or on-campus apartments, and all were aged 18 — 30 years old. Most
of them came from majors within business, science, or athletic health majors (those majors
comprising 17 of the 28) and none of them had majors related to languages or linguistics.
Fourteen of them were male, and sixteen were female. From the 28 ratersin total, all of them
spoke the upper Midwest variety of English, with no participants seeming to possess any
differing accent. We did not ask them whether they also worked on campus or off-campus,
something that could have impacted their exposure to second language speech, but that would

also have been an e ement which could have been included.

3.1.2.2 Listener Population #2: Community Member Raters

From the population of adults who did not live on campus, and worked and lived within
the outside community, al 26 of them were adults aged 18 — 60 who had lived in the United
States their entire lives. Of those 26 selected for participation, 19 of them were aged 30 — 60.
Many of them, known to me personally, either worked in the retail sector, the food service
sector, or in warehouses (21 of the 26 worked in one of those industries). Their level of
meaningful exposure that this population had to accented or second language speech in their day-

to-day lives was significantly less than the university student listener population.
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3.2 Materials

3.2.1 Recorded Speech Samples

The speech samples included on the survey for assessment were recorded English
sentences spoken by native Japanese speakers. Thisis because, as mentioned before, the target
phonetic contrasts being analyzed - /r - I/ and the /s - 6/ - are contrasts not present in Japanese
speech and, thus, Japanese speakers would likely have a greater difficulty in producing these
sounds spontaneously. Each Japanese speaker was recorded speaking nine sentences. In the
sentences, two minimal pairs for each target contrast - /r/, /1/, /5, and /8/ - were featured. The
sentences were designed so that either member of the given minimal pairs could reasonably and
logically be placed within the sentence frame. This made it so that the target words were placed
within connected speech, but also so that the listener had to rely purely on comprehending the
sound and word that they heard from the recording. The listener would not be able to predict the
target word based on context or logic.

The minimal pairs selected for the /r-1/ contrast, for example, were rock/lock and
writer/lighter. The sentences used to frame these words were as follows. Adam walked past the
writer on his way to the bathroom/Paul saw the lighter when he sat at the table; Amy looked to
seeif the rock was where she | eft it/Ben sat the lock down on his chair when he got up. The
minimal pairs selected for the /s- 6/ contrast, sick/thick and theme/seam, were used in the
sentences. Paul wanted to know how sick the puppy was/Frank could tell that the plant was very
thick; Greg pointed out the seam of Lucy’s costume/Paul pointed out the theme of Suzy’s
costume. Again, each minimal pair could fit logically within the two sentences provided, and it is

not possible to guess which of the words belongs in the sentence by context alone. A ninth
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sentence was used that did not feature any of the minimal pairs or target contrasts. Bill ate some
cake after dinner. This sentence was used to familiarize the raters with each new speaker’s voice.
The speech samples were recorded by presenting the native Japanese speakers with a
delayed repetition task, a method used in previous research using similar tasks (Flege, Munro, &
MacKay, 1995) because of its ability to elicit speech from participants without the participants
simply imitating what had been said. | would play an audio recording of a woman’s clear, crisp,
voice, reading each sentence naturally. After adlight pause, a male’s voice would prompt the
speaker to recite what they had heard. This was done so that the speakers would follow the
Sentences, but the male’s sudden voca prompt and the slight pause before it would disrupt the
Japanese speakers from rehearsal and imitation. The participants’ productions were acceptable as

long as the target word was recalled; other errors such as omissions were not relevant.

3.2.2 FL Calculations

The present study uses Phonological CorpusTools 1.4.1 (hereafter, PCT), afreely
available and intuitive software devel oped by the Linguistic Department at the University of
British Columbia, that gives users asimple graphical user interface by which they can perform
phonological analysis on corpora of transcribed English. With little programming experience
required for use, it is designed for phonologists interested in how frequency and usage play arole
in phonology and allows for amultitude of related calculations to be run on a selected corpus.
The current study will use the software’s ability to calculate the FL of individual pairs of sounds
and to supply anumerical value for the contrast that exists between those two phonemes.

The program calculates FL through its software by using a change in system entropy
eguation, a method of measurement used widely today (Surendran, 2003; Weddl, 2013) in FL

research, by which a hypothetical merging of apair of sounds takes place so that calculations can
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be done on how much energy was lost during that merging. Under this method of measurement,
the FL of any two sounds in the entire corpus can be calculated by looking first at the entropy of
the system of the corpus. Thisincludes all possible sounds. Next, the two target sounds in
guestions go through a hypothetical merger in which both sounds (say /p/ and /b/) are merged
into a hypothetical /x/. The entropy of the system is re-cal culated, showing the amount of energy
that was lost in the system because of that hypothetical merger. If thereis no change at all, there
will be azero value for the FL of that specific pairing.
In using this software for the current study’s FL calculations of phonetic contrasts, the

Irvine Phonotactic Online Dictionary (IPhOD) was applied as the corpus for analysis. This
corpus, developed by the University of California, is alarge collection of over 54,000 English
words (with an emphasis on words pulled from spoken language) al written out in phonetic
transcription. The entirety of the corpus is transcribed per the conventions of standard American
English, isfree to use and to download, and is fully functional alongside the PCT software for al
of its calculations. This corpus, once loaded into the software, allows users to select any two
phonemes at atime (as a pair), and then calculate the FL values that exist between those sel ected.
The current study reports the FL calculations for every possible phonetic contrast between
consonants (vowels were excluded from the scope of this study), so asto get awide and
complete look at how the FL calculations for the two target contrasts in focus (/r-1/ and /s-6/)
rank compared to the average FL contrast between pairs aswell as all possible FL contrasts.
These values can be seen below in Table 1, located in the Appendix. In the table, the FL is
identified for every possible consonant contrast in English.

As can be seen by these results, the /r-1/ contrast, with a.015 FL vaue, ranks much

higher than the /s-6/ contrast at a.002. Not only that, but the /r-1/ contrast ranks at the very
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highest among all possible FL values for consonant contrasts, whereas the /s-6/ contrast ranks
much lower.

If, then, FL does play a crucial rolein determining how listeners perceive the
intelligibility and comprehensibility of second language speech, these FL values should indicate
different responses from the listeners for both phonetic contrasts. An unclear, or non-native like,
Ir/ or /I/, with its relatively high FL, should cause more disruption to alistener’s ability to
understand what is being said, which should impede the sound’s intelligibility and cause the
listener to use more effort in comprehending the sound. An unclear /</ or / 6/, however, should

not be as disruptive and should require less effort.

3.3 Procedure

3.3.1 Task #1 - Intelligibility

The first task for listeners was a transcription task which aimed to determine the
intelligibility of specific sounds. In thistask, listeners were presented with all nine sentences
being spoken by all five Japanese speakers. Recordings were blocked by speaker. After each
recording, the sentence frame appeared on the screen without the target word. Listeners were
told, in instructions before this task, to view the sentence frames only as connected speech and
not as meaningful to the task. This sentence frame was not the intended sentence, but instead
whatever the speaker actually said in the audio. Thus, ellipses ([...]) or refrains such as “jumbled
Speech” were sometimes included within the transcription to represent mumbling. Raters then
typed the missing target word that they heard. For instance, given the sentence Paul saw the

lighter when he sat at the table, the audio recording of the speaker saying it was supplied in its
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entirety, but the transcription of the text below that omitted the word lighter and included just a
blank space.

Because of this study’s focus on those two phonetic contrasts, we were not concerned
with whether the entire word was correct, just if the listener was able to comprehend the target

sound. The target sound was the sole focus.

3.3.2 Task #2 - Comprehensibility

The second task asked two things of the listeners. The listener would re-listen to each of
the speech samples, only thistime would have two sliding bars to respond to. The first sliding
bar would ask listeners, upon hearing the target sound in context again, which sound — a/r/ or /1/,
or a/g/ or /6/ - they believed they heard. As anine-point scale was used, it allowed listenersto
represent the degrees to which they felt the sound represented one of those phonemes.

For instance, if listeners were presented with the audio recording of speech such as Ben
sat the lock down on his chair when he got up and were given the sentence frame visually, they
would be prompted to identify what best represented the initial sound in the missing word. This
pointed the attention of the listeners to the target sound in question. On the scale, where an /1/
sound was aone and a/r/ sound was a nine, a one would count both as a perfectly target-like /I/
or acompletely incorrect /r/. A five would indicate that the listener could not pick at all between
the two sounds. For the/r/, /I/, and /s/, phonemes, a consonant lettersr, |, and s, were used to
represent the sounds for the raters. For the /6/ phoneme, a th was used to represent it for the
raters in amore understandable way.

After that task, listeners would then, for every audio sample rating, indicate how difficult
it was for them to select between the two sounds. This was done using a dliding scale that ranged

from Very Easy (aone) to Very Difficult (anine).
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The end of the survey included a space for listeners to write any comments on the survey,
or questions or thoughts. It is unfortunate to indicate, however, that none of the participants,
perhaps because most of them completed the task in my presence, included anything meaningful

apart from contact information, gratitude for letting them participate, or wishes of luck.
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4. Results

4.1 DataAnalysis

Visual inspection of the intelligibility and comprehensibility datainvolved the following.
First, data were removed for three raters because they completed the task in an unusually short
amount of time. Most raters completed it in about 20 minutes. This left datafrom 61 raters for
further analysis. Second, data from four raters were removed because they failed to use the entire
rating scale. Third, data were removed for three raters as they exhibited numerous outliers. The
final number of raters per group was 54: 28 in the student population and 26 community

members.

4.1.1 Inteligibility Task

The binary rating system for the intelligibility task — whether listeners were able to
correctly identify atarget sound through their transcription — alowed us to code all listener
responses as a one (for correct) or azero (for incorrect) during analysis. Because we were
looking specifically at thetarget /r/, /1/, /5/, and /6/ sounds, a response was coded as correct (a
one) so long as the listener correctly identified that target sound. The rest of the word they
transcribed could have been incorrect, so long astheinitial target sound was correctly
deciphered.

Because of the dichotomous nature of the intelligibility data, the Kuder-Richardson test
was used to assess reliability. Resultsindicated that all tests came back above areasonable
threshold of KR =.7 (.755 and .724 for the /s-6/ and /r-1/ ratings of the community population,

.770 and .834 for the /s-0/ and /r-1/ ratings of the student population).
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The number of correct answers was tabul ated within each rater group. Table 4 displays
the raw total of correct responses that each rater group provided during the transcription task, we
well as the percentages that those correct responses represented for that task.
Table 1. Intdligibility Task
Raw Total (Percentage) of Correct 250 (45%)

Responses From the Student Population
For the /r-1/ Contrast

Raw Total (Percentage) of Correct 348 (62%)
Responses From the Student Population

For the /s-6/ Contrast

Raw Total (Percentage) of Correct 204 (39%)

Responses From the Community
Population For the /r-I/ Contrast

Raw Total (Percentage) of Correct 213 (41%)
Responses From the Community
Population For the /s-6/ Contrast

The implications from these results will be discussed further below, but it is clear that
both sets of the community members’ total correct answers fell below that of the student
population. Thisfalsin line with the previous results found of the comprehensibility scales, in
which the student population out-performed the community members’ ratings for both tasks —
correctly comprehending the target sounds while also indicating that they did so with less effort.
We find something similar here, in which the student population, for both target contrasts, were
more likely than the community members to correctly transcribe the correct target sound upon
hearing it.

Another result is that there is a difference between the gaps that exist within the two
listener population’s ratings for the /r-1/ and /s-6/ comprehensibility ratings. In the student
populations ratings, there exists alarge twelve percentage point gap between the two, indicating

that it was much easier for the student listenersto correctly transcribe the words containing the

26



/s-6/ contrast. The community members have a smaller gap between their /r-1/ and /s-6/ ratings —
only two percentage points — though they similarly transcribed sentences featuring a/s/ or /6/
sound correctly more often.

In short, the results here demonstrate that all listeners were more likely able to correctly
transcribe a sound featuring the /s/ or /6/ phoneme than they were able to do so with sounds

featuring a/r/ or a/l/. Differences between the two rating groups, however, exist.

4.1.2 Comprehensibility Task

Due to the fact that the survey data for Task #2 was collected using a nine-point scalein
which alow number (such as a one) would always indicate atarget-like /I/ sound, or a very non-
target-like /r/ sound, and similarly represent atarget-like /s/ or non-target-like /6/, it was
necessary to reverse code the data. Because a one on the nine-point scale reflected atarget-like
/I/ and /s/ sound, and also represented “very easy” on the nine-point scale designed to gauge
comprehension difficulty, the data results for sentences which were supposed to be a/r/ or /6/
sound were reverse coded. Under thislogic, a one on the nine-point scale would, for every
sound, represent the best example, or most target-like example, of that sound. It would also
represent the most ease participants had when comprehending those sounds. For instance, if
listeners were presented with a sentence and had to fill in amissing word that included the /r/
sound, and they thought the sound heard represented a very target-like /r/, they would have
selected an eight or nine on the nine-point scale to reflect this. Under the reverse coding, anine
would turn into aone, an eight into atwo, and etcetera, down the scale. The data would then
show that a one was the target-like /r/ sound that the participant indicated. This reverse coding
was done for all sentences that featured a/r/ and /6/ sound, as those sounds always occupied the

right-hand side of the original nine-point scale and was done for both rater populations.
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Since each speaker had four sentences per target phonetic contrast — four sentences with
either a/r/ or /I/ sound, and four for the /s/ and /6/ sounds — this meant that all 54 of the listeners
had four numerical valuesto be totaled for all five of the speakers and for each of the target
contrasts. This simplification resulted in the four spreadsheets mentioned above, with all listeners
in each one having one large sum of their comprehension ratings per speaker.

The next step in analyzing the data was to determine if the inter-rater reliability for each
of the spreadsheets justified averaging the results to a single number for easier anaysis. SPSS
was used to calculate the inter-rater reliability for each spreadsheet (that is, one for each of the
two consonant contrasts for both population groups). Using the SPSS Reliability analysis tool
with the intraclass correlation coefficient revealed .866 for students’ ratings for the /r-1/ contrast,
.939 for students’ ratings of the /s-6/ contrast, .816 for community member’s ratings of the /r-/
contrast, and .936 for community member’s ratings of the /s-0/ contrast. An interesting trend is
that, in both populations, the coefficient was slightly lower than that for sentences featuring the
/s-6/ contrast, which indicates that both popul ations had more varied responses for the /r-1/
contrast, and could potentially indicate that both popul ations struggled more in coming to easy
and uniform responses for ratings concerning the /r/ or /I/ sounds.

Because each of the inter-rater reliability statistics allowed for us to average the results of
the rating spreadsheets to an easily analyzable number, the spreadsheets had all their ratings
averaged into asingle representative figure. This was done by averaging al the ratings for each
target sound, by each population, producing the resultsin Table 2 below, which displays the
mean comprehensibility results for each rating group. The standard deviation (hereafter, Sl), as
well as the 95% confidence interval (hereafter, Cl), are given aswell. The table displays the

means for both rating populations and for both target sounds.
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Table 2: Comprehensibility Task, Section One

Sound Contrast Mean Standard 95% Confidence
Deviation (SD) Interval (Cl)

Student Ratings of the/r-I/ | 20.91 2.44 (17.6, 22)

Contrast

Student Ratings of the/s-6/ | 16.06 211 (14.4, 18)

Contrast

Community Member 23.30 2.77 (20.5,25.3)

Ratings of the /r-I/ Contrast

Community Member 17.73 1.94 (14.9,19.2)

Ratings of the /s-6/ Contrast

As seen above the student comprehensibility ratings, for each target contrast, were lower
than their respective contrasts in the community member ratings. Since lower ratingsin this scale
corresponded to “correctness” in listeners’ ability to correctly determine the target sound from
the speech sample, this already demonstrates that the student population determined the correct
target sound more often than the community member ratings. The community members, on the
other hand, were less likely, concerning both target contrasts, to correctly comprehend the target
sounds, with there being a greater gap in performance between the two rating populations
concerning the /r-1/ contrast. This result would indicate that, while the community members
under-performed the student population at correctly comprehending target sounds in both of the
consonant contrasts, they struggled most when it concerned comprehending examples of the /r/
or the/l/.

For further analysis, the same process that had been done for the rating task above
(averaging all of the ratings into a single analyzable figure after determining the inter-listener
reliability) was done on the second task listeners completed in which they had to use adliding
nine-point scale to determine how much effort they put into identifying the target sounds they
heard. Because this nine-point scale was uniform across all questions (very easy on the low end,

very difficult on the high end), no reverse coding of this scale was required. The inter-listener
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reliability was calculated for each spreadsheet (again, one per target sound for each population
group). Since they all fell above a.700 threshold, it was determined it was appropriate to average
these numbers. Averaging the ratings that every listener gave for each speaker on the second
dliding nine-point scale in the comprehensibility task, produced the averages seenin Table 3
below. The table displays the average means for al rating groups’ responses to the amount of
effort they perceived using in comprehending the different sound contrasts.

Table 3: Comprehensibility Task, Section Two

Sound Contrasts Means SD Cl

Student Ratings, /r-1/ 18.84 2.25 (15, 20.1)
Contrast

Student Ratings, /s-6/ 15.31 2.03 (12.2,18.2)
Contrast

Community Members, 19.87 3.21 (16.2,21.1)
[r-1/ Contrast

Community Members, 16.22 211 (14.2,19.1)
/s-6/ Contrast

As can be seen from these results, all of the student rating averages are, again, lower than
their counterparts in the community member ratings. This would indicate that the student
listeners, generally, indicated that they spent less effort in comprehending the target sounds they
were given, whereas the community members had to put forth more effort in comprehending all
target contrasts. That said, both ratings groups are consistent in indicating that they put forward
less effort in comprehending the target sounds featuring the /s-6/ contrast as opposed to the /r-1/
contrast. Both rating populations, based on these results, show they perceived putting less effort
into comprehending the /s-6/ sounds and that those sounds were less disruptive to them when
faced with possible errors concerning it in second language speech.

Thus, the findings for the comprehensibility tasks find that, though differences in degrees
exist between both listener groups, al raters put forth more effort in comprehending examples of

the /r/ or /I/ and struggled to comprehend those examples more when compared to the /s/ and /6/.
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4.1.3 Correlation Between the Two Tasks

Further analysis was done to compare the intelligibility ratings alongside the
comprehensibility ratings from above. Because this involved dealing with a binary variable — the
intelligibility rating score that operated on a correct or incorrect basis— and a continuous scale —
the nine-point comprehensibility scale — a point biserial correlation analysis was done on SPSS
to determine the relationship that the listeners’ intelligibility ratings had with their
comprehension of the two target contrasts. A positive correlation between the two factors can be
seen below in Table 5. The table displays the correlation between the intelligibility and
comprehensibility tasks, as seen in each rater group.

Table 4. Comprehensibility and Intdligibility Correlation
Correlation Between Intelligibility and .808
Comprehensibility (Student Ratings of the
/r-1/ contrast

Correlation Between Intelligibility and .630
Comprehensibility (Student Ratings of the
/s-0/ contrast

Correlation Between Intelligibility and .788
Comprehensibility (Community Ratings
of the /r-1/ contrast

Correlation Between Intelligibility and 593
Comprehensibility (Community Ratings
of the /s-0/ contrast

Looking at these results demonstrates that this correlation was stronger, for both
populations, with the /r-I/ contrast. Thereis aclear trend that exists between both listener groups
by which the correlation of their intelligibility and ease of comprehensibility are stronger with
the /r-1/ contrast than with the /s-6/. This indicates that, for all populations, their ability to
correctly transcribe atarget sound concerning the /r-1/ contrast correlated with a higher

likelihood that they would be able to more easily identify atarget-like example of that sound,
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whereas with the /s-0/ their ability to transcribe it correctly did not correlate as strongly with
their perception of ease when it comes to comprehending the sound.

The correlation between the two tasks in the student listener population, however, is
stronger, concerning both target contrasts, than that of the community member listeners. This
indicates that the student listeners’ ability to correctly transcribe one of the target sounds had a
stronger correlation to their ability to comprehend it more easily. The community member
listeners’ ability to correctly transcribe atarget sound, however, did not necessarily correlate to
being able to comprehend it with greater ease. The implications of these findings, aswell as
other possible factors that need to be analyzed when noting the differences between the two

listener populations, will be discussed below.
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5. Discussion

Limitationsin this study’s design make it impossible to discuss the wide range of other
factorsthat could play crucial rolesin influencing how listeners respond to errors in second
language speech. Among them concern the attitudes that listeners have concerning accented
speech as well as the specific acoustic properties that each phoneme possesses that may impact
itsintelligibility to listeners. A further limitation is that the listeners did not provide any detailed
gualitative responses about what they found most difficult when taking this survey. Those
responses could have given more insight into what the listeners perceived themselves of having
spent the most effort on. Though the results from this study are methodologically interesting,
future studies can continue to look further at the role these other factors have on how listeners

process errors in second language speech pertaining to different phonemes.

5.1 Research Question #1

RQ1: To what extent do functional load statistics realistically reflect native speakers’ perception
of error gravity, as represented by an assessment of their comprehensibility of learner
productions of English /r/, I/, 15/, 16/?

When answering the question as to whether or not the FL values calculated from the
phonological corpus redlistically reflect alisteners’ perception of second language speech errors,
it would appear that the answer is nuanced.

When looking at the results of the comprehensibility ratings given for each community, it
is noticeable that, for each population, the sentences containing the /s/ or /6/ sounds were both
easier for listeners to correctly identify the target sounds and also sentences that required less
effort from the listenersin doing so. Since these results were seen in both rating populations, the

students and the community members, this could support the idea that unclear sounds featuring
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either a/r/ or /I/, a consonant contrast with acomparatively high FL value, were more disruptive
to the native English listeners and required more effort from them as evidenced in their
comprehensibility scores.

Where the results display some nuance is when looking at the differences that exist
between the two rating populations. The results from the first section in the comprehensibility
task demonstrates that the community member rating population found comprehending words
featuring sounds from both target contrasts more difficult than did ratersin the student
population. They also indicated, in the second section of the comprehensibility task, that they
perceived themselves as having spent more effort for both target contrasts. These results indicate
that the disruptive weight that the FL values attach to the different phonemes being analyzed
seem to have some observable influence on how listeners perceive second language speech, but
that this influence needs to be considered alongside other factors. Because the ratings given for
both populations had a consistent gap between them, with the students consistently over-
performing the community member population, it is clear that FL’s relevance for listener
perception does not accurately portray the full picture of what shapes that perception.

One possible explanation for the differences in these results would be the increased
exposure to second language speech that the student population had. As studies detailed earlier
(Gass & Varonis, 1982; Kennedy & Trofimovich, 2008; Sheppard et al., 2017) have found,
familiarity to second language speech patterns will increase the ease with which alistener can
comprehend speech samples of accented speech. Seeing as the community member rating
population had little meaningful exposure to this type of speech, this factor would explain why
they faced greater difficulty in their comprehension of the speech samples and why they

perceived themselves as having spent more energy in their comprehension. The increased



exposure to second language speech that the student population experienced could have made it
easier for them to comprehend the speech samples. Multiple studies (Bradlow & Bent, 2008;
Sidaris et al, 2009) have demonstrated how comprehensibility scores can increase for listeners
when they have experienced a greater familiarity to second language speech, even when they are
assessing speech samples from multiple different accents or L1s. It thusis possible that the
student rating population was more easily able to comprehend the speech samples of L1 Japanese
speakers of English even if the majority of their exposure to second language speech came from
speakers with different L1’s. Further studies need to be developed to explore this possibility in
greater detail, but the potential of afamiliarity influence could explain why the FL values did not

represent the full scope of influence on the listeners’ ratings.

5.2 Research Question #2

RQ2: How much does the intelligibility of the English produced by Japanese speakers suffer if
they do not learn to produce /r/ and /I/ clearly, given the FL value of this contrast in English?

When looking at how much Japanese second language speakers of English would suffer
if they did not learn ahighly contrastive pair of soundsin English — like the /r-I/ - compared to a
contrast with amuch lower FL value, it would seem to depend. The intelligibility scores for
words featuring an unclear /r/ or /I/ sounds demonstrate that both rating populations were unable
to transcribe the words with a greater frequency than words featuring either a/s/ or a/6/. These
results indicate that the intelligibility of a Japanese speaker of English would suffer more if they
failed to master learning a highly contrastive phonetic opposition — such as the /r-I/ contrast —
than if they failed to master a phonetic contrast with lower FL values. A limitation of this study
isthat only two consonant contrasts were analyzed — though, two with very different FL values.

It thus cannot be stated if these findings would play out for all possible consonant contrasts or if
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there are differences among contrasts with high FL values. It is clear, however, concerning at
least the /r-I/ and /s-6/, as analyzed in the current study, that the Japanese speakers’ intelligibility,
as perceived by the native English speakers, suffered more when the speakers failed to supply
target-like examples of the /r/ or /I/ sound. This finding would support FL’s role as an
influencing factor inintelligibility, asit would demonstrate how the unclear consonants with
higher FL values impeded intelligibility more often than those with low FL values.

An important factor to consider alongside these results, though, is how both rating
populations had significantly different gapsin their intelligibility scores between the two target
contrasts. The results from the student rating population indicate that they were able transcribe
words containing a/s/ or a/6/ much more easily than words with a/r/ or /I/ - atwelve percentage
point gap between the two sounds. This demonstrates that their perception of the intelligibility of
those two sounds was clearly different, and that the /s-6/ examples very clearly did not reduce the
intelligibility of the speech as much to them as the other examples. With the community member
ratings, however, there was only a small two-point gap between their intelligibility scoresfor the
two contrasts. This demonstrates that, unlike the student rating population, these raters did not
perceive as large of adifference in how the intelligibility of the speech samples was reduced
when an unclear /r/ or /I/ was used versus an unclear /s/ or /6/. These results could indicate that
an increased familiarity with accented speech could make the influence of FL on listener
perception more pronounced, whereas a lower degree of exposure to accented speech may
perhaps make all accented sounds so difficult for the listener that the influence of FL isless
pronounced.

Further results from the point biserial correlation demonstrate that both rating

populations had stronger correlations between intelligibility and comprehensibility scores for the
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Ir-1/ sounds when compared to the /s/ or /6/ sounds. That is, both rating groups’ ability to
accurately transcribe atarget sound for the /r/ or /I/ correlated more strongly to their ability to
more easily comprehend it later on and use less effort in doing so. This could also indicate that a
native English speaker’s perception of Japanese speakers’ second language speech would suffer
more if they failed to master a/r/ or a/l/ sound when compared to a/s/ or /6/, as there would be a
greater likelihood, as seen in the stronger correlation, between adecrease in intelligibility and a
decrease in comprehensibility. That is, if a Japanese speaker of English’s intelligibility suffered
when failing to use atarget-like example of a/r/ or /I/, then there would be a greater likelihood
that the listeners’ ability to easily comprehend the word they were saying would decrease and
that the listener would perceive themsel ves as having spent more effort in that comprehension.
Thelikelihood of this correlation is decreased for words containing unclear /s or /6/ sounds. This
isatrend that exists in both listening populations, though to alesser extent for the student raters.
Thus, the student listeners may, because of the potential benefits that they have when it concerns
an increased familiarity to second language speech, not perceive as much reduction to the
intelligibility of a Japanese speaker’s speech when errors are made. That said, because the trend
exists in both rating groups, the intelligibility of Japanese speakers’ second language speech
would seem to suffer more if they failed to learn a highly contrastive phonetic contrast, like the

Ir-1/, among listeners with both great and little exposure to second language speech.

5.3 Research Question #3

RQ3: Isthere a noticeable difference in the ratings between an on-campus student population
exposed to a wide range of accents and an older population from the general (or off-campus)
community not as extensively exposed to accented English?

Looking at the differences that exist between the two rating popul ations helps to expand
the discussion aready proposed earlier — that FL values make up only a part of the complete
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picture concerning how listeners comprehend speech — and a so allows a discussion concerning
the role that familiarity may play. The most glaring implication from the datais that the student
population of listeners, in both comprehensibility rating tasks and in the intelligibility rating task,
out-performed the community member population in that they were more likely to transcribe the
correct target sounds, they were more likely to indicate the target sound upon hearing them in
context, and they indicated that they spent less effort in comprehending those sounds. Without
exception, the student popul ation thus seemed to have an easier time undergoing all tasks when
faced with the second language English speech they were presented.

One of the key factors that may possibly play arole in explaining how listeners
responded to the speech samplesis familiarity, as evidenced in previous studies such as Gass and
Varonis (1984). Because the student population comes from an on-campus environment in which
thereis alarge number of International students and diverse accented speech, this population has
amuch greater exposure to meaningful exchanges — not only sales encounters or brief encounters
— with accented speech than does the community population. The community members, after all,
live removed from any sort of campus environment in which International students converge and
have far fewer meaningful exchanges with accented speech in their environment. It is true that
most of the community members gathered were employed in service-type jobs — food service,
retail service— and it is possible that they have frequent interaction with customers who have
accented speech, but that is far different from the extended and more meaningful interaction that
students on-campus at a diverse university are likely to have with accented speech.

If this factor did indeed play any role in influencing the ratings gathered, then this would
indicate that, while FL certainly does seem to bear out in reality-based ratings, one also has to

consider how familiarized the listener is with accented speech. It is possible that one’s familiarity
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with accented speech, or lack thereof, can influence how one perceives second language speech
and the gravity of errors made concerning different consonants in away that influences the
impact that the FL values carry. The most obvious evidence for this from this study concerns
how the student population, in all tasks, found the speech samples more intelligible and easier to
comprehend. Their ratings still indicated that consonants with higher FL values were more
difficult for them to transcribe and comprehend, but that phenomenon was less pronounced than
in the results from the community member ratings. This could indicate that the influence that the
FL values have on intelligibility and comprehensibility can be more noticeable when thereisa
lack of exposure to accented or second language speech. That exposure may make the influence
of the FL values less noticeable for listeners with an increased familiarity with L2 speakers,
though it does not erase its influence. This would explain why the FL values were shown to be
related to the ratings of both listener groups, those with and those without that familiarity.

Of course, alarge limitation to this study isthat it only presented native English listeners
with one sort of accented speech — Japanese second |anguage speakers of English. Future studies
concerning the same topic have much to explore regarding how much the type of accented
speech matters; that is, if exposure to any accented speech will help improve one’s ratings on an
intelligibility and comprehensibility task (as evidenced in Bradlow & Bent, 2008), or if it is
important that one is familiarized with the specific accent they are being asked to rate. It is
impossible for us to say if the community members’ ratings were lower, across the board,
because they were lacking as much experience in meaningful exchanges with any sort of
accented speech when compared to the student population, or if their ratings would have
improved for this specific study only if those meaningful exchanges with accented speech were

with Japanese second language speakers of English. Looking at different examples of accented
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speech in future studies, and how native English listeners respond to a multitude of different

accents, could help answer some of these questions in away that this study cannot.

5.4 Pedagogical Implications

The pedagogical implications from these findings are limited by the fact that this study
only choseto look at the differences that existed between two consonant contrasts - the /r-1/ and
the /s-0/ contrast — and that potential other factors, excluding familiarity with accented speech,
that may potentially go into influencing comprehension were not considered in this study. Those
factors would be necessary in truly looking at the pedagogical implications brought up here, but
it isstill worthy to consider them in the context of the limited results from this study.

The main implication from this study concerns FL as an objective assessment of the
importance of consonant contrasts based solely on frequency, and whether that assessment alone
isworth basing a syllabus on. The results from this study seem to indicate that building a
syllabus for pronunciation based on this objective assessment of frequency may be useful for
teachers as a way to determine which consonants are most important for the L2 speakersto learn,
but that teachers need to be aware of the limitations of that method. The findingsin this study do
suggest that building a syllabus on the basis of FL values would aid Japanese speakers of English
in improving the intelligibility of their speech — their intelligibility suffered more when they
failed to use atarget-like /r/ or /I/ than sounds with lower FL values. Native English speakers’
ability to more easily comprehend examples of words with an unclear /s/ or /6/, and spend less
work in doing so, would also be evidence that a teacher’s time would be better spent on the /r/ or
/1/ sounds based on the higher FL values that those sounds carry. That said, the findings from this

study also make it clear that other factors need to be considered as well.
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There is also some evidence that creating a syllabus based solely on the objective
assessment of the FL values may not adequately reflect the reality of how all native English
speakers will comprehend a second language speaker’s speech, and that doing so may deprive
some contrasts with very low FL values from receiving attention in favor of contrasts with very
high FL values, when the reality seemsto indicate that doing so may not always be helpful.
When it came to the intelligibility scores, after all, the student rating population found that
unclear /r/ or /I/ sounds impacted intelligibility much more than unclear /s/ or / 6/ sounds,
whereas the community member raters found almost no difference between the two contrasts.
Thiswould seem to indicate that, while building a syllabus on FL values may benefit Japanese
speakers of English when they interact with students or listeners who have a greater familiarity
with second language speech, the benefit might not be as strongly felt when interacting with
listeners who have less familiarity. While teachers may, in some cases, spend their time more
wisely by focusing on consonants with higher FL values, and thus consonants that may disrupt
comprehensibility and intelligibility more starkly, they also need to consider that the benefits
from doing so may only be seen strongly when their students interact with certain types of
listeners. The fact that listeners with little exposure to second language speech may not be as
forgiving when faced with errors concerning consonants with low FL values, when compared to
listeners with greater familiarity, suggests that teachers cannot rely exclusively on the FL values
in all cases. Though it isimpossible to say, from this study, which factors a teacher should truly
consider when developing a syllabus in addition to the FL values, the findings from this study
still indicate that using FL as a sole methodology for developing a syllabus or atextbook ignores

the reality of how different types of listeners will respond to second language speech.
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A second pedagogica implication of thiswould be for teachersto be careful concerning
how to select textbooks and paying attention to how those textbooks select which consonant
contrasts to focus their attention on. A limitation of this study isthat it looked only at English,
one language. Not all languages have the same available corpora, and teachers would be wise to
seek out how their textbooks chose to determine what to base their content on. As mentioned
above, any textbook that focuses their attention to consonant instruction on frequency, or the
objective assessment of that frequency through FL values, alone may not truly be developing
their materialsin amanner that isreflected in reality, especialy the reality of speaking with
accented speech to populations who do not have as much meaningful exposure with accented
speech. Thisissue could matter more or less to different kind of learners, depending on the type
of native English speaking populations that they foresee interacting the most with (a second
language speaking college professor versus a service worker, for instance), but is worth
considering when devel oping instructional materials for second language learners of English. It
is also worth considering, when teaching, that the materials you are using to teacher your
students consonants may be devised in away that assumes other comprehension factors will not
be an influence on listeners’ comprehension of certain contrasts or of the error gravity of errors
made using those contrasts. If this study, in combination with studies such as Gass, S. & Varonis,
E.M. (1984), can have any implications drawn from it, it would seem that other factors, such as a
listeners’ familiarity with second language speech, can influence listener comprehension and that
FL alone as adevice for developing instructional materials does not paint a complete picture of

how listeners will respond to that speech.
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Table5: Functional Load Values For Consonant Contrasts
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