Communication Accommodation Theory in Conversatiath
Second Language Learners
By

Mahdi Rahimian

A Thesis submitted to the Faculty of Graduate Stsidif
The University of Manitoba
in partial fulfilment of the requirements of thegilee of

MASTER OF ARTS

Department of Linguistics
University of Manitoba

Winnipeg

Copyright © 2013 by Mahdi Rahimian



Abstract

In this research, Communicative Accommodation Th€@AT) is investigated
while native speakers address nonnative peersthieomntentions of this research, three
native speakers of Canadian English were askedvte bonversations with native and
nonnative peers. The conversations were in the foimgiving directions on the map.
Later on, the participants’ formants and vowel tiores were measured and used for
comparing native-nonnative peer effect(s) on theakprs’ vowel formants and duration.
Based on the analyses, it is suggested that accdatran may take place based on
providing stereotypical vowel durations and fornsards well as reducing inter-token

variations in the nonnative peer context.
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Chapter 1:introduction

In this research, communication accommodation thesr applicable to native
speakers addressing nonnative interlocutors has ipgestigated. Specifically, the cues
used by native interlocutors and available to Sédanguage (L2) learners are explored.
In second language acquisition, several factorsbeamfluential on the second language
(L2) speaker's perception, including speech rateeniing, 1990) and input and
interaction (Fang, 2010). It has been argued tlasiven speakers tend to modify their
speech while addressing L2 speakers to assist thesgeakers with their speech
understanding (Dings, 2012). According to commudca accommodation theory,
speakers adjust their speech in accord with th@innounication interlocutors (West &
Turner, 2010). Native speakers’ tendency to motti&r speech to assist L2 speakers can
be viewed as an accommodation strategy employedhbynative speakers while
interacting with non-native speakers. Similarlyingoof the accommodation techniques,
realized through exaggerations in certain aspectheo speech, have been reported in
both foreign directed speech (FDS) (Scarboroughenir, Zhao, Hall-Lew, and
Dmitrieva, 2007), and infant directed speech (ID&erker, Pons, Dietrich, Kajikawa,
Fais, and Amano, 2007). Therefore, the investigatibcommunication accommodation
techniques in L1 acquisition will provide insight#o L2 acquisition, and vice versa.
Furthermore, exploring techniques used in L2 accodation may also contribute to our
understanding of L2 processing in specific and Uistjc categorization in general. In

communication accommodation theory, an importarie rfor interaction has been



assumed in the sense that accommodation occuh® inrt-going process of interaction

between communication interlocutors.

One of the theories of first language acquisitibattcan be related to both
communication accommodation theory and mental oaitzgtion of the linguistic sounds
is social interaction theory (Bruner, 1983). Foleyw of the social interaction theory of
language development emphasize the role of bolbdyas well as social interaction in
language development/acquisition (for example Brund983). Among the
assumptions/suggestions of the social interactiodehof language development is that
children have access to a variety of resources Mhiatassist them in their language
learning. As Bruner (1983) mentioned “...it is tiikeraction between LAD [Language
Acquisition Device] and LASS [Language Acquisiti®upport System] that makes it
possible for the infant to enter the linguistic eommity” (p. 19). So it is possible to
assume an interactive role being played between ki@ LASS. One of the main
sources of interaction for children, and thus LAS% parental talks. The enormous
interaction that goes on in parent-child conveosetj along with its role in language
acquisition, would justify the huge amount of chgdrent and child-adult interaction
research studies (for example Phillips, 1973; Netyd®77, to name a few). Moreover,
it has been shown that Infant-directed Speech @DE&hild-directed Speech, baby talk,
or care-taker speech) has specific characterighias distinguish it from normal adult-
directed speech (Werker, Pegg, & McLeod, 1994).driigg the characteristics of IDS,
it is higher in pitch (Andruski & Kuhl, 1997), andprovides cues to assist the child with

his/her linguistic development (Werker et al. 2007)has been proposed that some of



these cues, such as exaggerated vowel durationk@Vet al., 2007) and higher pitch
(Trainor and Desjardins, 2002) are effective insdgg) the infant to categorize speech
sounds in his/her mind by assigning distributionaks to the appropriate linguistic
categories (Werker et al. 2007). It has also begygested that in L2 acquisition by
adults, they have access to the same cues assinfaitt IDS (Scarborough, Brenier,
Zhao, Hall-Lew, and Dmitrieva, 2007), and thesescuoaght assist them in language

acquisition.

1.1 Linguistic Categorization

Language learners, both first language (L1) anadrsgtdanguage (L2) learners,
need to categorize the sounds of the target lamg(jalgpnemes). The categorization of
language sounds will pave the way to their peroapénd production (Escudero, 2005;
also Trubetzkoy, 1969). In the case of L1 acqusitone of the abilities enabling infants
to learn language is their categorization abilitiich is assigning different sounds in the
target language to different categories in themdsi For example English children learn
to categorize, and thus group up, the perceiveddpnhds (e.g. [p] i) separate from the
perceived /b/ sounds, [b], and so forth. Accordiogcategorization-based theories,
infants learn to categorize strings of connectedds in their language into categories of
individual phonemes (for example Kuhl et al., 199@ne of the research areas of
investigation providing a justification for facsitive factors in categorization is studying
infants’ reception of the appropriate input giveyn their caregivers. It is argued that
infants receive input data that facilitates thairget language phoneme categorization.

The input provided for the infants by their carketi® is called infant-directed speech



(IDS). This input enhances features and contrddtsedanguage sounds, thus facilitating
the distinction among, and ultimately the acquositof, different phonemes (Werker et
al., 2006). This distinction facilitative deviceopided in the form of IDS, along with
other mechanisms, enhances those features of spresdlistinguish different phonemes
in the infant’s target language. Thus the categtion in which infants assign different
sounds to their appropriate categories in their dsinis facilitated by the
enhanced/modified cues in IDS (de Boer, 2005). i®a that infant-directed speech
gives supportive input for categorization has bested by several researchers. Provision
of supportive input necessary for categorizatios he@en tested using pseudo vocabulary
in Japanese and English (Werker et al. 2007), arahother study in English, Russian,
Swedish, and Japanese (Uther, Knoll, and Burnhd&@@y)2 All these research studies
support the above mentioned hypothesis that infaa¥e access to a kind of input which

facilitates their language phoneme categorization.

Regarding the type of input adult L2 learners negeisome researchers have
suggested that speech is also modified when addgesslult nonnative learners of
language (for example Schwartz, 1977; Hatch, ShagirGough, 1978; Hatch & Long,
1980). These studies suggest that, as in IDSyenapeakers provide similar kinds of
enhanced input for nonnative speakers. In othedsyat seems that the native speakers
of a given language tend to modify their speechnih&eracting with nonnative speakers
of the language. The idea that L2 acquisition mightassisted through accommodation
strategies in the form of providing categorizaticues, as provided in IDS, has been

addressed more intensively in this research.



1.2 Communication Accommodation Theory and IDS/FDS
One of the theories providing justification for tHBS/FDS (Infant-directed

Speech/Foreign-directed Speech) phenomena is coimation accommodation theory.
According to communication accommodation theoryeasers adjust their speech
depending on their interlocutors’ language captdiin the conversation (Giles, and
Coupland, 1991). As a result, linguistically speakian individual may minimize or
maximize his/her own speech differences with hisiheerlocutor while engaged in a
conversation (Gallois et al., 2005). This can expthe category-enhancing aspects of
IDS, in which the care-takers try to provide thiamts with fine-tuned samples of speech,
so the care-takers accommodate the infants in csattens. One of the outcomes of this
accommodation is that care-takers attempt to peowrlaggerated samples of speech
sounds for the infant. The same thing could happeen a native speaker of a language
is addressing a nonnative speaker interlocutor gorversation. In this situation, the
native speaker may try to accommodate their spgeshch a way to either maximizing
or minimizing the linguistic contrasts. In such&ssmaximization or minimization of the
linguistic contrasts are probably intended to hel® communicability or non-
communicability of the speech for the nonnativesilaicutor. It has also been suggested
that the minimization of speech, in the sense ajdpcing fewer phones, in L2
communication can happen (Scarborough et al., 20@7probable cause for such a
speech accommodation and adaptation can be thetiorteto help the L2 speaker to
understand the conversation better. In anotherarelsg Uther, Knoll, and Burnham
(2007) found that, like in IDS, FDS vowels are hypdiculated. Accommodation of

speech in consideration of the communication ioteror(s) might also be used for



instructional purposes in L2. That means L2 teafhestructors, intentionally or
unintentionally, may use this technique for languagstruction purposes. Yet having
awareness of this technigue may motivate the io&irlieacher to use it more
deliberately. This may result in an enhancementheflearners’ L2 experience. Knoll,
Scharrer, and Costall (2011) found that acoustiasuees of speech features are context
and speaker dependent. In other words, the spetdsisto tune their speech regarding
the phonological context of conversation. Thisnisupport of speech accommodation in

conversations.

In this research, availability of fine-tuned phooetlements for second language
acquisition is investigated. For this study, naspeakers of English who are experienced
in working with nonnative peers have been chosemhasparticipants. The language
tokens used for data collection were chosen froal English words. In the data
collection, native speaker participants interadtedwo tasks: in one with native peers

and in another with nonnative peers.

The first motivation behind the present study waplaing the availability of
contrast enhancement(s), in the forms of exaggeraieel duration and hyperarticulated
vowel formant frequencies, for adult second langudgprners as they are for first
language learners. For doing this, the communioatietween native speakers and L2
learners were studied in conversational settingdditfonally, it was intended to
investigate if such facilitative type of input igopided in more peer conversational
situations. Another intention motivating this studgs to investigate the provision of

accommodative techniques in native-nonnative petractions by experienced native



peers, realized through exaggerated vowel duratind enhanced formants and/or
enhanced first-second-third formant spaces. Itgsied that experienced native speakers
employ such strategies justifiably. In other woritlsthe context of this study, if native
speakers who had experience working with nonnasipeakers used longer vowel
duration and raised and/or enhanced formants @sts)rin the produced vowels when
they are conversing with nonnative peers than wétive peers, it can be inferred that
such accommodation strategies as applied to L2isitqn are, in fact, effective in the
language acquisition by providing facilitative dess. On the other hand, if the native
speaker participants had found using these stestemgiunterproductive by the means of
experience, they were less likely to use them is #xperiment as well. Another
important consideration in this study is the congmar of a native speaker’s phonological
characteristics with his own speech while engagedonversations with native and L2
peers. Regarding the second point, native speakpegch is compared in two contexts
of peer native and peer nonnative interlocutorse bf natural language tokens is another
promoting point of the present study. These datkead®mn situations made the entire
study utilizing the type of language closer to ttetural language situations, and thus
more plausible in L2 contexts pinpointing the effeof peer collaboration in L2

development.

1.3 Accommodation and SLA
In second language acquisition literature, it idieved that native speakers
change their way of talking when addressing foreign(Rivers, 1981). According to

Uther, Knoll, and Burnham (2007), like IDS in filsinguage acquisition, FDS linguistic



modifications can be found. This means in both €dise speech of the adult/adult native
speaker is modified. They conclude that while aslsirgy an L2 learner, native speakers
hyper-articulate their vowels. In a study relatedL2 acquisition, Uther, Knoll, and
Burnham (2011) found that production of some adousteasures such as those
indicating hyperarticulation are context and spealependent. For instance, sometimes
to enhance the distinction between “sheep” andp™slthe native speaker may lengthen
the “i” sound in “sheep” to emphasize the differenc vowel quality (IPA [i] vs. 1).
Also, the speakers may shorten the vowel in shiplangthen the vowel in sheep so the

difference between them would be noticeable folligiener.

Many factors may be influential when vowel duratisninvestigated (Erickson,
2000), including speech rate (e.g. Lindblom, 19@3¢nerally speaking, research done
can be used to show that vowel duration in IDS @erenhanced compared to adult-
directed speech (for example Kuhl et al., 1997)sTkflects an overall slower rate of
speech in IDS than adult-directed speech. The endst of enhanced vowel duration,
higher pitch of voice, and production of differéatmant frequencies in IDS can increase
the availability of distributional cues, and helgtinfant to better store and distinguish
the language sounds in L1 acquisition (Werker e2@07). These distributional cues may
facilitate the language learners’ categorizatioringf phonemes in their target language.
In other words, in L1 acquisition, the existencetloése changes in IDS lead to the
provision of more/better cues for the infant to wden he/she is assigning each sound to
its already existing category stored in his/her anfar the target language. Research

findings can be used to suggest that distinguisicimgracteristics of vowels in infant-



directed speech are exaggerated, e.g. tense v(suels as [i]) are lengthened (Andruski
&Kuhl, 1996) and hyper-articulated, making the g&rmewels more distinct from their lax
counterparts (e. gi]). Further, Werker et al. (2007) compared infamécted speech

between Japanese and Canadian English speakerg.fdined that some language-
specific distinguishing cues which lead to appratgristorage of the data in the child’s

mind are available in mothers’ speech.

In the present study, vowel quality and duratiorcamversations between native
speakers of English with native peers and with atima speakers of English were
investigated. The overall purpose was to discovhether or not nonnative-directed
speech is exaggerated in the case of vowel quadidyduration. To accomplish this aim,
two different measures were studied: vowel duratis a function of rate expecting
learner-directed speech to be slower overall, andeV quality expecting vowels to be
hyper-articulated in the FDS case. Specifically, tims research native speaker
participants’ vowel formants and durations werecal@ted during conversations while
they were engaged in a communicative task withrthative and nonnative peers. In
addition to the investigation of providing lingucstcategorization cues for adult L2
speakers of English, it was intended to exploredffiectiveness of such an effect. That
purpose made the study design and participantsuenigTo achieve that goal, the
participants needed to have enough mentorship exmper working with nonnative
speakers of English, which is at least 1 year. rAkguesting some potential participants
for their willingness to participate in the resdmra few of them contacted the researcher

and expressed their willingness to participate.yTperformed one task giving directions
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to a native peer, and the same task giving sindiagctions to a nonnative peer.

Recordings in the two settings, native versus novegeer, were compared together to
find out whether and what contrast enhancement(f)a native speaker vowels duration
and quality exist while they were speaking with mative speaker peers. The research

had the University of Manitoba Research Ethics Bsaapproval.

14 Hypotheses

This research is concerned with the features of .FEcifically, the idea that
slower rate and exaggerated vowel qualities ocouFDS, as they do in IDS, and
probably to assist the learner in discriminatingl agentifying vowel contrasts in the
target language was investigated. Consequently,hypmtheses were to be tested: the
first hypothesis is that speech is slower in FD&ntin speech directed to peer native
speakers. The measurement of the speaking rateeabsed through comparing vowel
durations. The second hypothesis is that FDS spe&elthlead to hyper-articulated
vowels, like IDS. For testing this hypothesis, veed to compare vowel duration; vowel
duration differences, in the paired lax-dense veynahd vowel quality, by measuring and
analysing formant frequencies; in the two conteafs native-directed speech and

nonnative-directed speech.

Based on communication accommodation theory, iadpby social interaction
theory and linguistic categorization hypothesiss tesearch was intended to explore the
availability of FDS for nonnative speakers of Esfli The results of this study suggest

that there is a significant difference both at ¥bevel duration and formants cases in the
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two performed tasks. However, it does not supguwetitlea that there is higher formant
frequency and enhanced vowel duration in the FD&eB on the analyses of the
differences between vowel duration and frequencgaoh set of lax-tense vowels, it is
also argued that the cues of interpretation for ribenative speakers may be realized
through the exaggerations in the duration diffeesnisetween the two pairs of lax-tense

vowels, or through providing more fine-tuned arefesbtypical patterns of the vowels.
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Chapter 2: Literature Review

2.1 Communication Accommodation Theory

In this chapter, the related literature and son@iegtions of the communication
accommodation theory are presented. As noted byt Ares Turner (2010) the “core of
communication accommodation theory” is that “in iaterpersonal relationship, in a
small group, or across cultures, people adjust tt@nmunication to others” (p. 466).
After communication accommodation theory’'s propasdhe 1970s, it has received a lot
of attention by scholars in different fields fortb@explanation and application purposes.
It was used to explain different interactive bebavs in various areas of science, such as
linguistics and computer sciences, as well as tpgse new potentialities in diverse
areas. In this chapter, after a quick review of iblated literature in its early days of
1970s and 1980s, follow-up explorations of the theare discussed. Additionally,
possible effects of communication accommodation finst and second language
acquisition are discussed in brief. Specificallythe case of first language acquisition,
discussions of speech sound categorization by tefane provided. This section is
followed by explaining different functions of apply accommodation strategies by
adults for infants. Further possible effects ofawmodation, from two perspectives of
social and language acquisition, on second langaageisition have also been briefly

discussed.
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2.2 Under standing Communication Accommodation Theory

Communication accommodation theory was proposed 1870s. In
communication accommodation theory (CAT), or in iiginal form ‘speech
accommodation theory’ (West and Turner, 2010),sitargued that interlocutors in a
conversation adjust their speech according to tbemnversational partners (West and
Turner, 2010; Giles and Gasiorek, in press). Fstaimce according to Giles, Coupland,
and Coupland (1991), CAT has been used to expkttenqms of accommodation between
conversational partners/peers (Burleson, 1986)ttheare personnel and patient/health-
care interactions (Kline and Ceropski 1984), angrowements on children’s sharing
behaviours (Burleson and Fennelly, 1981). To tisis bne can tentatively add language
teaching (Thanasoulas, 1999), human robot intemactand computer programming
(Bickmore and Schulman, 2012). Additionally, as somcholars have mentioned,
communication accommodation theory interlinks areasiuman interaction (Bradac,
Hoper, and Wiemann, 1989). Among the reasons foaptaty communication
accommodation theory to different disciplines; asted by Giles, Coupland, and
Coupland (1991); is its explanatory power coveriimgicro and macro contextual
communicative concerns within a single theoretiaall interpretive frame” (p. 2).
However, to this day, there is still a vast exptanapower within the framework of

CAT to be investigated and/or applied to other sirea

According to Giles, Coupland, and Coupland (199hgre are five possible
contributory effects of the communication accomntmatatheory. These five effects are:

to “(1) social consequences (attitudinal, attribnél, behavioral, and communicative),
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(2) ideological and macro-societal factors, (3eigtoup variables and processes, (4)
discursive practices in naturalistic settings, db{l individual life span and group-
language shifts” (p. 4). It was also proposed #tapommodation happens both at verbal
and non-verbal levels of behaviour (Giles, Couplarl Coupland, 1991). There are two
main possible accommodative attributes of CAT: djeace, and convergence. In other
words, communication accommodation can occur indvferent directions, which were
mentioned above. Each of these two attributes, anversational usages, will be

discussed in the following section.

2.3 Divergence and Convergencein CAT

Divergence and convergence are two main potentiadlgsible outcomes of
conversation accommodation. In divergence, therlodetor(s) in the conversation
emphasize(s) the conversational, linguistic and-Imguistic, differences. Bourhis and
Giles (1977) conducted a study to investigate thssiple divergence effects. The
research participants were a group of Welsh pelgalming Welsh in that time. They
found that their participants, when faced with amaggerated English accent speaker
guestioning their wisdom of learning Welsh langyagdended the differences between
their speech and English accent as it is spokémgland. In other words, in a variety of
ways they diverged from the English accent. Thigenjing, or diverting, activity
happened after a sarcastic question about thedtowigor trying to learn Welsh had been
asked. This divergence had not happened, at thens#evel, prior to the challenging

topic. The divergence that this group of particisgaemployed happened in different
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linguistic aspects including vocabulary, througlingsmore Welsh vocabulary by some

participants, and accent, through emphasizing/esihgiWelsh accent.

On the other side of conversation accommodatiortimamm, as explained in
CAT, is convergence. Convergence occurs when therlagutor(s) convert their
communication behaviour to be more similar to theterlocutor in the conversation
(Giles, 1973). For example if a conversation coyp#g adapts the same dialect as
his/her interlocutor, he/she is using convergendgiles (1973) proposed that accent
convergence is “a strategy, consciously or uncomosty conceived [or executed],”
causing reduction in “linguistic dissimilarities’gnd the converter/accommodator is
placed within a more welcoming situation (p. 10Divergence and convergence could
be deployed through a variety of communicative behaal practices, both linguistic

and non-linguistic.

Convergence and divergence include a whole range cahmunicative
behaviours, and thus are complex communicative \betis. Convergence and
divergence may work differently in different sitigats, even with similar conversational
counterparts. For example, Bilous and Krauss (19868hd that female participants
converged on some attributes to their male intetlrs, while diverged on some other
attributes. Additionally, power relationship factanay be influential on convergence and
divergence states in communication. For examplgdie$ suggest that from a power
relationship perspective, subordinates tend toraotadate, that is convert, more to their
superordinates than vice versa (Taylor, Simard, Reygineau 1978). However, to have a

positive social face/experience, interlocutors témcadjust/modify the communication
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strategies they use while engaged in communicatitim another person (Gallois et al.
2005). Like many other communication strategiesjveogence and divergence serve
communicative purposes. While speech convergen@ dsmmunication strategy that
helps the individual to associate with the othembers of the group; speech divergence
IS a communication strategy that helps the indigido dissociate himself/herself from
the group (Giles and Powesland, 1975). One possiganation for the complexity of
the convergence and divergence strategies lidginange of the factors effective in their
behavioural deployment as well as the range of comeation situations to which they

could apply.

24 Automaticity of CAT

There has also been research on the voluntarinegsvaluntariness of using
convergence and divergence communication stratedresother words, exploring
whether or not conversational interlocutors empbtmyvergence/divergence strategies
consciously or unconsciously, while engaged in eosations, has been the focus of
research in some studies. For example Babel (20&8arched the automaticity of
phonetic imitation of vowels. It was found that t@vergence is not automatic, but after
occurrence, it is not at the conscious level angn{Babel, 2009). Yet another important
fact about convergence is that, as it is arguadntional and unintentional convergences
are distinguishable by the interlocutor(s) (GilbdPelham, and Krull, 1988). In other
words, it is suggested that interlocutors can wbfiéiate between intentional and
unintentional convergence. Probably, non-consciaiare of convergence gives enough

clues to the interlocutor to tell the differencetvieen intentional and unintentional
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convergence. It may be argued that as a mattexpErience, that is frequent interaction
with nonnative peers for a long time, chances aedghat the native speakers avoid

intentional convergence and tend to do the convegenore unintentionally.

Accordingly, research suggests that at least aedanguage switching situations,
interlocutors can recognize convergence and divesand possible intentions behind
them (Bourhis, 1983). In that study, it was fouhdttFrench Canadians are more inclined
to switch into English, while English Canadians arere likely to sustain their language
in conversing with each other. In other words, Finench Canadians that Bourhis used in
that study were more frequently found code switghinto English, but English
Canadians tended to sustain English more and tleeg less likely to code switch into

French.

Related to these findings is the fact that reseaschhave suggested the
interlocutors’ tendency to evaluate the conversatas they enter an interaction.
According to Giles and Gasoirek (in press), speaka@tiate a communication with “an
initial orientation”. The “initial orientation” idormed or “informed” by some “relevant
personal and interpersonal and intergroup histbasswell as “sociohistorical context”
(p. 4), to name a few communicative strategies aeg by the interlocutors.
Considering the fact that speakers start a contiensavith some starting point
considerations, it seems plausible to expect tlssipidity of accommodation in speech
adjustments as executed by the engaged speakarsonversation, realized in the form

of convergence or divergence. An explanation farthsan expectation is rooted in a
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possible attempt made by a speaker to accommduateonnative speaker by providing

a clearer and more distinguishable speech samples.

Recalling Gallois et al. (2005), on speakers intento adapt/modify/adjust their
communication strategies while engaged in a comeoatioin with another person, one
can expect changes in a native speaker’'s speecistagnts as he/she continues an
interaction with (a) nonnative speaker(s). To efat®on that, one can expect that after a
conversation between a native speaker and a neargieaker initiates and goes on, the
native speaker can have a better measurement fiehisterlocutor and thus adjust

his/her own speech to the nonnative speaker.

In a communication in general, and specificallgamversation, depending on the
communication participants’ perception of the atipnemts made, there may be
accommodation or non-accommodation. If the adjustmere successful and thus
perceived as “appropriate”, then one can say tbebramodation has happened, and if
not, then non-accommodation has happened (GilesGasirek, in press, p. 6). It has
not been clearly stated in Giles and Gasoirek (es$) whether or not accommodation
and non-accommodations include convergence, diwesgeor both. However, it is
possible to consider that accommodation and noormacwdation can occur in both
convergence and divergence. It is logical to assiggre accommodative and non-
accommodative roles to convergence because accoatimocind non-accommodation
gain more significance/importance, specifically wlomnfused in convergence. To put it
other way, it is in convergence that one triesadrpy a positive face of him/herself to

the interlocutor in the conversation, and thus eghibetter communicative purposes. On
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the contrary, in divergence, one tries to dissedmin/herself from the interlocutor in the
conversation, and if non-accommodation occurs,thadnterlocutor misunderstands the
strategy as convergence, the sender can rely @n otimmunicative resources to get the

divergence across, for example through ignoringritexlocutor.

25 Over-accommodation and Under-accommodation

Over-accommodation refers to the situation in whithe receiver of
accommodation takes it to mean that the sendexténding the required accommodation
in conversation (Coupland, Coupland, Giles, & Head;01988; Giles & Gasoirek, in
press). An example of over-accommodation is whami@e speaker tries to explain
something more clearly while the linguistic messa&yelear enough for the nonnative

speaker.

However, as noted by Giles and Gasiorek (in presdihough over-
accommodation may be perceived as “unpleasanthbyreceiver of the message, it is
analysed, and maybe interpreted, by the receivaanaansuccessful attempt, yet with
good intentions (p. 21). Hence, in general, oveeaunodation is perceived better, or

more favourably, than under-accommodation.

2.6 CAT and First Language Acquisition

In first language acquisition research studies, hexatse (Newport, 1977;
Newport, Gleitman, & Gleitman, 1977; Gleitman, Nesp & Gleitman, 1984), child-
directed speech (for example Dominey & Dodane, 20@dtychuk, 2005), and infant-

directed speech (for example Werker et al. 200®renor less, all refer to the same
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phenomenon. Regardless of terminology, what matigrshat there are noticeable
characteristics associated with the speech addrdssenfants that distinguish it from
normal speech as it is addressed to adults. Incpkat, it is suggested that IDS has
characteristics “to support distributional learnwignative language phonetic categories”
(Werker et al. 2007, p. 158). In the following sexs availability of categorization cues
contributory to phonetic categorization in the nsraf language learners, and the ways

categorization may occur, will be discussed.

2.7 Phoneme Categories
One possible account for the way speech soundsstared in the minds of

language learners is to consider that phonemestared in the mind as distributional
categories or “cognitive architecture with multipléevels of representation”
(Pierrehumbert, 2003, p. 116). In such a caseininat language sounds are categorized
as mental representations, called phonemes, imthe of the infant. It is suggested that
infants modify or change their categorical représons of the phonemes in their minds
in accord with perceived phonemes in the input thegeive. This is caused by
modifications in distributional categories (Maye.eWker, & Gerken, 2002). To put it
simply, by receiving language input the mind of llweguage learner adds extra pieces to
the categorically distributed data stored in thedmepresenting the phonemes, which in
turn causes the change in infant's categoricalesgptation(s). In fact, as illustrated
through research “infants show evidence of phonegiegorization and of perceptual
parsing of the speech stream before they learnptaks before they have large

vocabularies, and possibly before they even unaedsthat words are referential”
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(Pierrehumbert, 2003, p. 115). So it seems thapguge linguistic input, infants
categorize speech sounds in their minds, which miggh referred to as emerging
grammar, and thus assigning different sounds tfereifit categories. It is plausible to
argue that having access to clearer input can bectee for faster and easier

categorization of these speech sounds.

It has also been found that infant-directed spaaecludes clearer examples of
their target language phones (Werker et al. 2084%) adult-directed speech. This process
helps them categorize the input better by providiagticularly good examples to the
categorical representations in their minds reprasgnhose phonemes. Considering the
above mentioned argument, one can assume thagthi®s infants learning their first
language have access to a good source of inputhwihelps them to categorize the

sounds they hear appropriately.

2.8 Infant Sound Discrimination
Infants at the very young ages, less than a yearcapable of discriminating

speech sounds of their target language as welhpother language that they hear in
their environment (Eimas, Siqueland, Jasczky, &ovitp, 1971; Streeter, 1976). They
can also discriminate speech sounds without hapriay experience with the language
(Werker &Tees, 1984). Infants have the capabilitgiscriminating language sounds in
their surroundings. However, their phonetic disanaory sensitivity to all languages
decreases during the first year of life (Werker areks, 1984; Saffran, Werker, and

Werner, 2006). It has been concluded that speecimdsaliscrimination power is
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attenuated in the first year of life (Best and MbRus, 2003; Kuhl et al. 2006). One of
the consequences of this decrease in language sdisedminatory power is the
strengthening of their target language speech sadisdrimination power (Polka,
Colantonio, & Sundara, 2001; Kuhl et al., 2006; Weéeret al., 2007). To conclude this
section, it seems that children, at the very yoagg, can learn very quickly about the
sound structure of a language. This distinguisipiagrer diminishes as they grow older.
Consequently, their discriminative power tends &xdme biased toward their target
language, that is their mother tongue. The resililtoe less discriminative power in word
detection of new languages while more discrimirapower for their mother tongue is
attained. As it was discussed in the previous @estiinfants have access to fine-tuned
examples of the speech sounds of their target Egeggthrough IDS. Another function of
IDS is its social function in which infants applyrepiously learnt sociolinguistic
knowledge to new situations. It has also been rtedothat infants’ preference for
individuals is highly influenced by their experienwith that individual (Schachner and
Hannan, 2010). One of the selective factors isfarge for their social interaction is
language, and more specifically, “IDS and aduledied speech (ADS) serve as powerful
cues guiding infants’ visual preferences for pasnsocial partners” (Schachner and
Hannan, 2010, p.22). As a result, it seems plaaisbbrgue that infants use IDS as a cue
to establish their social network. Additionallynitight be argued that infants, beside any
functions that IDS may or may not have on languacmguisition, use IDS and ADS as
ways of recognizing more caring and need satisfymalividuals and probably establish
stronger social networks around them. These caritagacteristics, as realized through

the type of language used, can be traced as theesoof FDS.
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29 CAT and Second L anguage Acquisition

Another area of language acquisition that has egglAT in explanation of the
observations is second language acquisition. Reseaarthe field of second language
acquisition can be used to suggest that some roatidns, similar to the L1 IDS, occur
in second language acquisition context. For exam@lhwartz (1977) studied
modification in both native speakers and nonnagpeakers of English. Accommodating
the nonnative speaker in the conversation has keferred to with different terms. For
example Chastain (1988) refers to it as teachér wédden it comes to learning L2 in
classes, Hatch, Shapira, and Gough (1978) catirgigner talk, and Scarborough et al.
(2007) refer to it as foreign-directed Speech (FEarborough et al. (2007) found that
native speakers of English in two settings (desugila map between landmarks to real
and imaginary nonnative speakers, compared to idesgit to native speakers) modified
their speech in a range of areas including vowakspexpansion, vowel duration, and
speech pace. However, one of the potential shortgsof their study, based on the
provided justifications, is that one cannot coneluthat accommodating nonnative
speakers in terms of speech modifications necégganvides them with cues of fine-
tuned examples of speech sounds that contribytedoeme category construction in the
minds of the nonnative speakers. In other wordsingsa couple of native speakers to
converse with real and imaginary nonnative speakmtsshows us that native speakers
may tend to change and thus accommodate their heenspeaker conversational

counterpart, probably the same way they accommoanatets.
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To summarize the discussion here, communicatiommowdation theory has
been applied in the explanation of IDS as well &SFIn fact comparison of L1
acquisition and L2 acquisition is not something néws suggested that infants show
tendency to use IDS as a way to categorize finedwrxamples of the target language
they are acquiring. Accordingly, they use codes @rek they find in others’ speech, such
as IDS and ADS, to recognize and establish theabo@twork they want to establish.
Comparing IDS to FDS, it has been suggested thatengpeakers of a language tend to
modify their speech while addressing foreigners.weler, regarding the potential
problems caused by under-accommodation and overranodation in interactions are
not always expendable luxuries one wants to conswtmé dealing with nonnative
speakers. As a result justification of FDS is ampanant issue to be resolved through

objective research.

In the following chapter, the method used for explp CAT in L1-L2
conversation, the experiment setting, and the nahtbave been elaborated on. The

results of the experiment have also been presented.
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Chapter 3:Methodology and Results

The data required for the purpose of this studyeweollected from 12
conversations taking place between participanthénresearch. To extract the desired
data, in task one, each of the three participaan® glirections on a designed map to two
native peers separately. Subsequently, in task wamh native speaker gave the
directions on the map to two nonnative peers, dreetane. All of these conversations
were audio recorded. The result was 12 recordedersations that were used for vowel
duration and formant measurements. The data wesysaa for vowel duration and
formants. Vowel durations and formants, F1-F3, waeasured using Praat software.
The data were initially recorded on Excel spreadshand later were transferred to SPSS

version 19 for statistical analyses.

3.1 Participants

Subjects participating in this study were threeanative speakers of Canadian
English. There were also two nonnative confedenatesived in the research. The three
participants had at least one year of experiena&ing, in the sense of mentorship and
interaction, with nonnative speakers of Englishe Tiative speaker participants were
chosen by contacting a number of writing tutorthat Academic Learning Centre (ALC)
at the University of Manitoba, and two student greuasking about their interest in
participation in the research. The first three wotacted the researcher were recruited
as the research participants. It was double chegkitdthem that they had worked with

international students and nonnative speakers ghiginfor at least a year, in the form of
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mentorship and close relationships. They were alemative-born speakers of Canadian
English. Two of them were 34 and 36 years old, thedother one was 57 years old. They
all had Canadian Anglophone backgrounds speakiggjdbnas their first language. They
had worked and volunteered with organizations dgalith L2 speakers on a daily

bases.

Two confederates in the research were nonnativekspg of English enrolled as
full time international students at the Universmy Manitoba. They were studying
engineering at the graduate level at the time efrésearch. The nonnative confederates
were chosen by contacting University of Manitobanlan Student Association
(UMISA). The first two persons who contacted theeaacher expressing interest in
research participation were used as the confeder@ite confederates were both male L1
speakers of Persian/Farsi and spoke English as ti2eiand they had met certain
language qualifications prior to entry. They weetwizen 24-26 years old. They both had
learnt English at their adulthood ages and weregrizable as foreigner and L2 speakers
of English, based on their appearance and speedhaeacent. All the information
regarding research description and the consent feeme sent to the participants and
confederates prior to the data collection sessmradsure that they have read and

understood it by the data collection day.

Choosing experienced native speakers as the pamits of the study is justifiable
from two perspectives. First, as a matter of exgee, it is possible that they have
acquired the appropriate level of accommodation nwisenversing with nonnative

speakers, regarding over and under accommodatemony, it is plausible to assume that
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through experience they have learnt, and thus apdfective communicative
accommodation strategies in such cases. And siypithe relationship and kind of work
they had done was contributory to the developmentannative peers language
development. So it is very probable that they apply appropriate communication
accommodation strategies from two points of vieacial and learning. Additionally, it
is more logical to consider a better understandimgd appreciation of L2 development by
those who have mentorship experience working wizhldarners than those who have
haphazardly few, if any, encounters with L2 speskearners. All the participants were
remunerated with 14 CAD per hour for volunteeringhis research. This research had
University of Manitoba Board of Research Ethicsrappl, Joint Faculty Research Ethics
Board protocol number J2013:027. The data collactimcedure was briefly explained
to the participants and confederates in the inform@nsent form. The participants and
confederates had a chance to meet with each ottfdefamiliarize themselves with the
designed map before entering the sound attenuateth.b The reason for the
familiarization was to make sure that the nativeaker participants know that the
confederates are nonnative speakers. There wasora Break between every two
sessions, about 2 minutes, and there was a longak between native-nonnative
sessions, about five to ten minutes. Familiarizatiath the task and the breaks were

planned in advance to reduce the risk of the tagkeming routine and repetitive.

3.2 Tasks
The communicative task used in this study was giwdirections on a map of a

hypothetical city. The map is provided in Appendix The participants were asked to
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give directions from point A named HOME to poinhBmed UNIVERSITY (Appendix

A).

One of the important advantages of this map wasisleeof real English words for
the names of streets on the map. All these names th@ desired vowels which were
intended to be compared in the two situations:, @k, and if. These vowels were
elicited in fixed phonological contexts of /s-t-d/, and /t-k/. The majority of the words
used in this research were used in a previousnasea vowel quality (Hagiwara, 1997),
and also they were common words in Canadian Englishget enough tokens of each
word, three examples of each token were used inm&e, and to make the task more
realistic, names of the streets were presented u6iitreet North, X Street South, and X
Street East/West. In each name, X was the word th#hdesired vowel in it. This was
done to disguise the repeated names on the mapugh it might be common in some
cities to have the names of some streets repeaatdifferent parts of the city. As a result,
at the same time that three similar tokens wereaetdd, the use of terms such as
Avenue, or Drive, or Boulevard, was avoided becanfsgifferent phonological context
that these terms might impose on the desired tokerwief, the benefits of using these
kinds of terms were the use of unscripted langubgeing repeated tokens of the same
word, and avoiding the use of made-up scripts. A@opowerful part of this research
was comparing the native speakers’ vowels withrtbein vowels across the two tasks.
In other words, instead of relying on general vogghce of Canadian English speakers
analysed and published by others (for example Hagiyw2006), in this research vowels

of each patrticipant were compared with his own Jewe the two tasks. Comparing the
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native speakers’ vowels across the two tasks allessM® compare the pursued effects of
FDS versus ADL within each and all the native spegbarticipants. Additionally, to

control any possible fluctuation(s) that the fitshguage of confederates might have
imposed on native speakers’ use of the languagel.2hspeakers were chosen from the

same L1 background, which was Persian/Farsi.

Since real life language tokens have been utilizbhugh the use of existing
English words, as well as a real life language tgple, giving directions on a map, the
collected data can be regarded as a close repaéisendf similar natural language data.
So the use of unscripted language tokens as wekkidsrming a task type similar to real
life language use are the two more compelling faittidhe authenticity of the research. A
fact about humanities research in general, andukzgerrelated studies in specific, is that
researchers need to test/modify their findings regjareal life and real situation data,
before making strong conclusions and/or generabaat However in this study, by the
use of real language words, a made up task, baseshblanguage use, was developed to

make the data extraction as naturalistic as passibl

3.3 Data collection

Data collection sessions were conducted in the #Exeatal Linguistics
Laboratory at the University of Manitoba. Prior &ach session, participants were
familiarized with the task. The map was shown &nhalong with the instructions. They
were asked to give directions from point A named MHD to point B named

UNIVERSITY on the map. The total number of tokemeduced by each participant in
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each session was 54. There were six chosen votetg lax and three tense, realized in
18 different words. The words, used as the namesreéts, were assigned on the map on
a random selection in the way that there were groofpeighteen names that were
randomly assigned to the streets. Different suéfixeere used after the names of the
streets to avoid repetition, North, East, and Solitle words used in this study were: Bit,
Tick, Sit, Beat, Teak, Seat, Bet, Tech, Set, Baeke, Sake, Put, Took, Soot, Suit,
Tuque, and Boot. The majority of the list was adddrom Hagiwara (1997). Table (1)
summarizes the desired vowels and the used wortlssrstudy. Before the sessions, a
familiarization session was held for the particifsaand confederates and they were given
the map as well as the instructions. The recordiag done, using digital data recorder,
in the sound attenuated booth and the data wemnsfér@ed to computer for measuring

vowel durations and formants using Praat software.

Table 1. The words and vowels used in this study

Front Front Back
Lax 1, bit, tick, sit g, bet, tech, set | v, put, took, soot
Tense i, beat, teak, seat e, bate, take, saksuit, tuque,
boot

After being familiarized with the task and the datdlection procedure, in the
first task, each native speaker was asked to greettbns on the map to a fellow native
speaker. So Speaker A gave directions to SpeakardBthen to Speaker C, Speaker B
gave direction to Speaker A and later to Speakandso on. In the next task, the native
speakers were to give directions on the map to awbren confederates. No session was

repeated, and there was a short break, two to threetes, between two sessions. The
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total time taken for completion of the tasks wasuiban hour and fifteen minutes,
including 2022 seconds of recording. The first mdrthe task lasted for 1049 seconds,
and the second part lasted for 973 seconds. Thalssssion in the first task lasted for
an average of 174 seconds, and each session getlad part of the task lasted for an
average of 169 seconds. The data was recordedeisdtnd attenuated booth in the
Experimental Linguistics Laboratory. In each sassa participant and a confederate
were seated together in the booth, while the rekearand the other participants and
confederates waited out of sight in the main ldiee Tata were digitally audio recorded
on a chip and later transferred to computer anceveealysed using Praat software. In
Praat, after to listening to a specific section #pectrogram was visually consulted
jointly with sound waves. After that the vowel dilwa and the first three formants were
measured. The formant tracker was set to deteetfdikmants in the range of 0 and 5500

Hz.

34 Data Analyses

The data were collected in sessions formed byttamés of native speaker-native
speaker interactions and native speaker-nonnagpeaker interactions. Prior to the
sessions, the participants were familiarized whe task. At the beginning of each
session, the researcher named the session as sayiith “Speaker A-Confederate one”
or “Speaker A-Confederate international student lmemone”. The data measurement
was done using Praat software. The formants weesuaned by putting the cursor in the
middle of the vowel and reading the formants. Feasuring the vowel durations, first

the word was listened to make sure the word beirgsured is the intended word with



32

the desired vowel in it. In the next stage the eigig and the ending of each vowel was
located visually using the spectrogram and theesponding sounds waves. The two
main formants were also used as an asset in sperilye beginning and the ending of
the vowels. For measuring the frequencies of thhendots, F1-F3, after audio-visual
inspection of the vowel, the cursor was placecherniddle of the second formant in the
spectrogram, which is the durational centre of vbevel (Figure 1). This point was
selected for formant measurement because it is probiably the place where formants
are clear and more likely to belong to the desuwedel. The formants frequencies then
were measured using Praat interface strike keyer Afeasuring the vowel durations and
formants, all the data were stored in Excel filerfats and later were transferred to SPSS
for data analysis. Figure (1) shows the spectrognaage for vowel duration and formant
frequencies measurements in the word ‘take’. In ithage, for vowel duration the
beginning and the end of selection were selectedidering different factors including
waveforms and formants and the spectrogram, angefbing the formants the cursor was
placed in the middle of the vowel, it has been redrK in this image. It has to be
mentioned here that in one case, one of the paatits skipped one street name. In that
case the missing word, take, was replaced wittbsecby word “take” being uttered in
the conversation. In another case, the participaispronounced the word ‘sake’. This
word was replaced for with one of the repetitiorfstile word in the follow-up

conversations.
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Figure 1. Praat spectrogram image for the worde"tak
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Regarding formant frequencies; F1s, F2s, and F3siedl as vowel durations, to

have a more comprehensive understanding, appresiatistical analyses were applied
to different data settings including each nativeaier's vowels in the two tasks, all
native speakers’ vowels across the two tasks, laaaarresponding first formants (F1s),
second formants (F2s), and third formants (F3sk Tdpresentative charts related to
formants and vowel durations have also been pratiwel used in the following

section(s). The analyses were done for both vowedttbn and formants, using F1s, F2s,

and F3s.

Table (2) summarizes vowel durations in the twé&gasVowel duration for each
vowel in task 1 and task two has been classifidus Table also includes the minimum

and maximum duration of each vowel in each tasldit@hally, it shows mean, standard
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deviation, and the range for each vowel. The ramders to the distance between the

maximum and minimum numbers in a set of data (Hejr3@11).

Table 2.Vowel duration and ranges, in millisecondshe two tasks

Vowels and taskMinimunMaximunMealStd. Deviatio Rang
1.task 1 44 107 65 | 14 63
1.task 2 35 93 61 | 13 58
i. task 1 44 124 88 | 18 80
i. task 2 50 113 84 | 15 63
€. task 1 52 116 79 | 12 64
€. task 2 53 115 79 | 14 62
e. task 1 68 140 103| 18 72
e .task 2 59 132 95 | 17 73
u.task 1 48 88 66 | 10 40
u . task 2 38 101 61 | 11 63
u.task 1 61 136 93 | 19 75
u.task 2 47 124 86 | 18 77

Tables (3) and (4) summarize vowel formant freqiesnn the two tasks. Each

vowel’s first three formants, F1-F3, have been @nésd in these tables. The minimum,
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maximum, mean, standard deviation, and range fah darmant have also been

summarized in these tables.

Table 3. Formant frequencies, in Hz, and their earig task 1

Formant | Minimum | Maximum MearL Std. Deviation Range
L.F1.1 329 466 413 | 28 137
1.LF2.1 1713 2372 1956 146 659
.F3.1 2431 3633 2751 228 1201
i.F1.1 262 1659 357 | 183 1397
i.F2.1 325 3004 2311 313 2679
i.F3.1 2105 3969 3093 277 1864
eF1.1 266 725 552 | 68 459
eF2.1 1559 2448 1747 137 889
eF3.1 2119 3263 2557 275 1144
e.F1.1 329 666 397 | 48 337
e.F2.1 1927 2423 2167 108 496
e.F3.1 2286 3377 2892 197 1091
0.F1.1 233 1410 477 | 172 1177
0.F2.1 |393 2253 1430 338 186(
0.F3.1 | 2065 3499 2749 329 1434
u.Fl1.1 204 1351 381 165 1147
u.F2.1 868 2219 1616 313 1351




u.F3.1 | 1857 4005 2705 422 2148

Table 4. Formant frequencies, in Hz, and their earig task 2

FormantMinimum|/Maximum MeanStd. DeviationRange
1.LF1.2 | 317 452 403 30 135
.F2.2 | 1646 2502 1947140 856
1.LF3.2 | 2414 3440 271@51 1026
i.F1.2 |275 388 326| 24 113
i.F2.2 |2042 2682 22997 640
i.F3.2 |2611 3497 306373 886
eF1.2 |346 629 540 55 283
e.F2.2 | 1573 2396 174843 823
e.F3.2 | 2092 3247 249237 1155
e.F1.2 | 330 494 395 35 164
e.F2.2 | 1830 2387 214406 557
e.F3.2 | 2395 3492 285253 1097
uv.F1.2 | 318 625 436/ 51 307
uv.F2.2 | 881 2177 144296 1296
uv.F3.2 | 1909 3295 260883 1386
u.F1.2 | 292 752 363 79 460
u.F2.2 | 719 2545 167B62 1826
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u.F3.2 | 2062 3810 273846 1748

To have a general picture of the formants acrosdwio tasks, formant averages
have been summarized in table (5). In this table average formants of each vowel, F1-

F3, have been presented across the two tasks.

Table 5. Formants averages in the two tasks
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Similarly, table (6) is a summary of the averagav&bdurations across the two

tasks. In this table the tense vowels have bearegesl lax vowels.

Table 6. Vowel duration average in the two tasks

Vowel | Average intask 1 | Average in task 2
I 66 61
i 90 83
€ 77 79
e 105 95
v 66 61
u 91 84

Tables (7) and (8) represent vowel duration anth&émts’ means as related to
each native speaker and all native speakers tagethbe two tasks. Table (7) shows

vowel duration means for each native speaker indas immediately followed by vowel
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duration in task two for the same speaker. At th#oon of the table, vowel duration

means for all three native speakers in the twosthsive been presented.

Table 7. Mean of vowel duration

1 i € e U u

Speaker A-task 1 72 86 78 101 70 9(
Speaker A-task 2 61 78 79 93 64 84
Speak B-task 1 68 94 83 107 66 100
Speaker B-task 2 64 88 80 102 59 92
Speaker C-task 1 68 94 83 107 66 100
Speaker C-task 2 64 88 80 102 59 92
All speakers task 1 65 88 79 102 66 93

All speakers task 2 61 84 79 95 61 86

In table (8), vowel formants means in the two tdskeach native speaker and all

native speakers together have been summarized.

Table 8. Vowel formants for all and each nativeagge in the two tasks

I i '3 e 0 u
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In table (8), vowel formants for all and each natspeaker(s) across the two tasks
have been summarized. In this table each partitgpaowel formants’ means in task one

have been presented and followed by their vowehémts’ means in task 2.

In Figure (1) and Figure (2), vowel duration andrant frequencies across the
two tasks have been presented. In Figure (1) eawlelvas measured for task one is

placed next to the same vowel as measured fortwask

Figure 2. Vowel durations in task 1 and task 2
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Figure 3. Vowel formants in task 1 and task 2
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=
ollowing the analyses of the data, applying repkateesasures analyses of variance
statistical procedure, the effects of differentiales have been studied. In the following
sections, first the overall analyses for the vodetations and formants are presented.
Consequently, each separate factor has been stlidiedmplex designs, using ANOVA
is a common practice. ANOVA statistical analysisuged when “the hypotheses of the
study may require comparing more than two conditiaf an independent variable”
(Heiman, 2011, p. 291). The measurement adaptedmparing sets of vowel durations
and formants was done using repeated measures AN@HAwing Uther, Knoll, &
Burnham (2007); Burnham, Kitamura, and Vollmer-c¢2@02). In each case there were

two levels, and separate analysis was run for vowedtions and formant frequencies.
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In the following sections the results of repeatezhsures analyses of variance as
applied to vowel durations and formant frequencresasured in the two tasks in the
experiment have been presented. In these tabkesjghificant column represents the p-

value.

Table 9. Vowel durations in the two tasks for b speakers

Type 1l Sum of
Source Squares df Mean Square |F Sig.
Intercept ]4138932.125 |1 4138932.125 [3873.787 |.000
Error |56627.643 53 1068.446

As it is observable in from the table, Table (% tp-value for vowel duration
across the two tasks is significant at less thail..dt can be concluded that the

differences between the vowel duration acrosswloatdasks is not due to chance.

Table 10. Vowel formants in the two tasks for b# speakers

Type 11l Sum of
Source Squares df Mean Square F Sig.
Intercept 5.533E9 1 5.533E9 54627.641 .000
Error 5368149.264 53 101285.83"1

Table (10), summarized the results of applying aége measures analyses of
variance to the formants in the two tasks. In usageated measure measured ANOVA,
two sets of data in two related tasks are compaogether two by two. As it is
observable in Table (10), that p-value is significat less than .001 for the effects of the
formants in the two tasks. It can be concluded tiatwo sets of formants; F1s-F1s, F2s-

F2s, and F3s-F3s; have significant differencessactioe two tasks.

In the next step, to find where possibly the défere(s) is/are between the sets of

vowel pairs, repeated measures statistical proeedas applied to different subsets of
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data. For the effect of task on the lax-tense péatsle (11) was resulted. According to

the results, the differences between two setsrafeiéax vowels across the two tasks are
significant for ther-i set and foro-u, but not for thes-e set. This analyses reveal that
considering pairs of lax-tense vowels across thetagks, the differences are significant

for the vowel pairs-i ando-u.

Table 11. Vowel duration in sets of tense-lax vosetbk in the two tasks

Dependent | Type Il Sum
Source Variable of Squares | df | Mean Squard F Sig.
Task I-i 964.356 1 964.3| 4.177| .042
e-e 539.918 1 539.9] 2.262( .134
U-u 1889.192 1 1889.1] 8.825| .003

For the effects of the speaker on tense-lax voets, she difference between the
sets has been significant in all cases at p-vaas than .05, table (12). This might be
attributed to individual differences in vowel pradtion, which has been elaborated on in

the following analyses.

Table 12. ANOVA for the effects of the speaker omvel pairs

Dependent | Type lll Sum Mean
Source Variable of Squares | df Square F Sig.
Speaker r-i 1672.5 2 836.2] 3.622 .028
e-e 2085.2 2 1042.6| 4.367 .014
u-u 1491.8 2 745.9] 3.484 .033

Regarding the tense/lax and the speaker, the edswdhalyses have been
summarized in table (13). As it can be seen, tfferdnce between different speakers is

significant for thes-u set, but not significant for the other two sets.
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Table 13. The difference between tense-lax sediffierent speakers

Dependeng Type Il Sum Mean
Source Variable of Squares | df | Square F Sig.
Tense/Lax * I-i 291.2 2 145.6| .631| .533
Speaker e-e 4451 2| 2225 .932| .395
u-u 1705.6 2 852.8| 3.984| .020

To find out the possible sources of the differenicethe vowel sets across the
three speakers, the Scheffe post hoc results heare summarized and presented in table
(14). The post test results reveal that for the elosets for each speaker. The results
reveal that for the-i set, speaker A and speaker C are significantfgrént, and for the
vowel sets-e andu-u, speaker B and speaker C are significantly aiffe For the rest of

situations, vowels sets across the speakers, fiieeettices were not significant.

Table 14. Comparison of speakers vowel durationszcthe tense-lax sets

95% Confidence Interval
Dependent Mean Differencel  Std. Lower Upper
Variable (1) Speaker (J) Speaker (1-J) Error Sig. Bound Bound
I-i A B -.9958 2.5] .926 -7.2402 5.2485
C -6.3375 2.5| .046] -12.5818 -.0932
B A .9958 2.5] .926| -5.2485 7.2402
C -5.3417 2.5| .111] -11.5860 .9027
C A 6.3375 2.5| .046 .0932| 12.5818
B 5.3417 2.5] .111 -.9027| 11.5860
€-e A B 1.9694 2.6| .747 -4.3806 8.3195
C -5.3819 2.6] .115| -11.7320 .9681
B A -1.9694 2.6| .747| -8.3195 4.3806
C -7.3514 2.6| .018| -13.7014 -1.0013
C A 5.3819 2.6] .115 -.9681| 11.7320
B 7.3514 2.6| .018] 1.0013] 13.7014
u-u A 2.00 4,1653 2.4 .235 -1.8478] 10.1784
3.00 -2.1681 2.4] .674 -8.1811 3.8450
B 1.00 -4.1653 2.4| .235] -10.1784 1.8478
3.00 -6.3333 2.4] .036| -12.3464 -.3202
C 1.00 2.1681 2.4] .674| -3.8450 8.1811
2.00 6.3333 2.4] .036 .3202| 12.3464
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Regarding vowel formants, the statistical procedues applied to the data to
determine whether or not the formant subsets dgfgnificantly in the two different
tasks. As it can be inferred from table (15), thisreno significant difference between
vowel sets’ formant frequencies as the result sk.tét has to be noted here that vowel
formants differ across the two tasks, but the detaot change just due to the task, rather
it is predicted that they change in the two tasksulaneously. What this means is that

the formants change together.

Table 15. The effect of task on vowel pair formants

Dependent | Type Ill Sum Mean

Source Variable of Squares | df Square F Sig.

Task r1-i.F1 23597.4 1] 23597.4 2.349| .127
1-i F2 6567.5 1 6567.5) .096( .757
1-.F3 56875.3 1] 568753 .672| .413
e-e.F1 2585.3 1 2585.3 .306( .581
e-e.F2 8294 .4 1 8294.4f .144( .705
e-e.F3 129668 1 129668 1.468| .227
u-u.F1 46154.1 1| 46154.) 2.553| .112
u-u.F2 64536.2 1| 64536.2 .549| .460
u-U.F3 178319.3 1] 178319.3 1.124] .290

The following table, Table (16), represents theultssfor the effects of the
speaker on the vowel formants for sets of tense<bavels. As it can be justified from the
table, most of the vowel formants differ signifitigrwith the main effect of the speaker.
In other words, eight out of nine vowel set fornsardre significantly different
considering the main effect of the speaker. Juwesfitet formant, F1, of the vowel sats

is not significantly different considering the maiffect of speaker.



Table 16. The effects of the speakers on vowel ot

Dependent | Type Il Sum Mean

Source Variable of Squares df Square F Sig.

Speaker 1-i.F1 1738.8 2 869.4 .094( .910
-i. F2 841395.9 2| 420697.9 12.382 .000
1-i.F3 2046483.5 211023241.1 22.235 .000
e-e.F1 55392.7 2| 27696.3 13.4200 .000
e-e.F2 141737.3 2| 70868.9 5.280| .006
e-e.F3 1800023.6 2| 900011.4 17.919 .000
u-u. F1 238995.7 2| 119497.4 7.781| .001
u-u.F2 4014609.7 212007304.4 22.563 .000
u-u.F3 96599929 214829996.4 42.995 .000
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Analysing each individual speaker’'s vowel durateord formants across the two
tasks will answer the question of whether or ndiviidual speaker’s vowel duration and
formants have changed significantly over the twak$a and is the main reason for the
differences. Tables (17) and (18) summarize theata measures analyses of variance
statistical procedure as applied to the three sggeakowel duration and formants across

the two tasks.

Table 17. Repeated measures statistics for vowatidn across the two tasks

Type Il Sum

Source of Squares df Mean Square |F Sig.
Speaker A

Intercept | 1368944.900 |1 1368944.900 [1908.525 .000
Error 12193.744 17 717.279

Speaker B

Intercept | 1508796.191 |1 1508796.191 |[956.279 .000
Error 26822.238 17 1577.779

Speaker C

Intercept | 1508796.191 |1 1508796.191 |956.279 .000
Error 26822.238 17 1577.779




Table 18. Repeated measures statistics for vowsilaots across the two tasks

Type lll Sum
Source of Squares | df | Mean Square F Sig.
Speaker A
Intercept 1.894E9 1 1.894E9 24834.371 .000
Error 1296472.889 17 76263.111
Speaker B
Intercept 1.892E9 1 1.892E9 39070.965 .000
Error 823123.0094 17 48419.00(
Speaker C
Intercept 1.892E9 1 1.892E9 39070.964 .000
Error 823123.0094 17 48419.00(
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As is observable in Tables (17) and (18), vowehtlan and formant frequencies
have significant differences in each individual aer’s speech, and the p-value is
significant at less than .001. To test the potérgféects of different speakers on the
vowel duration and formants, Scheffe post hoc testee run. The results of the test
regarding each phonological environment revealed fior vowel duration in 12 cases,
out of 36, two of the three speakers were sigmtiyadifferent from each other (Table
20). This means that roughly in one third of thevebdurations, two speakers produced
vowels, in terms of duration, significantly diffetefrom each other. Additionally, Table
21 summarizes the effect of speaker in formantueegies in each vowel environment.
According to this table, in a number of the formartjuencies in specific environments,
the speakers differ from each other significantlyless than .05. However, as it is

discussed these differences are most probablyadnelividual differences in speech.

The main difference found through repeated measaredyses may be in
exaggerating the space in vowel duration betweearna the corresponding tense vowels

as well as increased distance between the formaatslarify this point, it is argued here
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that the distance between pairing vowels can betarmining factor provided by the
native speaker participants for the L2 learnerbawee a clear(er) picture of the intended
vowel. To test this hypothesis, the ranges of esthof vowel durations and formants
were calculated as well as the difference betwkercorresponding tense and lax vowels
in the same task. The distances were calculatesubtracting the averages from each
other. Moreover, repeated measures analyses wéedpp the average of the distances
in both vowel duration in each pair and formants F2, and F3. Another contributory
factor that might be effective in vowel recognitianthe distance between the lax-tense
vowels. To test the meaningfulness of possibleetkfices between tense and lax vowels,
the differences between tense and lax vowels wadoellated. The differences were later
used in the analyses to have a better understawodiagsignificant difference. Table 19
summarizes the analyses of variance between vaffetethces and formant differences,

which is significant at p—values less than .001.

Table 19. Repeated measures analyses for vowdiatudifferences and formant differences across the
two tasks

Type 1l Sum of
Source Squares df Mean Square F Sig.
Vowel duration
differences
Intercept 2737.3 5 547.4 7772151.9 .000
Formants Intercep
16502730 17 970748 6
.000

In these analyses, both vowel duration averagereifiices and formant average

differences, in lax-tense vowels, have been sicpnifily different across the two tasks.
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Chapter 4:Discussion

The original intentions behind this research weeekslg communication
accommodation effects in L2 situation and the piaéeffects they might have on L2
acquisition as realized through vowel duration guoality. The results of the analyses
showed significant effects for both vowel durateomd quality, as realized through vowel
formants. Based on the results, there are signifideferences in vowel duration and
formant frequencies among the vowels producedanwo settings of the study, which is
when the speech is directed to a native peer cadgarwhen the speech is addressed to
an L2 learner. This confirms the results of oth&rdes proposing communication
accommodation strategies to be at work while nasipeakers address nonnative peers
(for example Scarborough et al. 2007). Similar ifngd have been reported in research
studying infants learning their first language. flct, infant directed speech (IDS)
research indicates that there are significant whffees between IDS and adult direct
speech (ADS) (Werker et al. 2007). It has been gseg@ that distinguishing
characteristics of IDS may provide infants with glimstic cues that ease their
categorization of linguistic sounds (Werker et 2007). Similar effects have been
reported in FDS while native speakers address rivenpeers through the production of
higher formant frequencies and longer vowel duretito accommodate the nonnative

peers (Scarborough et al. 2007).

However, it seems that the efficiency and justtfaora of providing longer vowel
duration and hyperarticulated formant frequenciagehnot been explored enough. The

mere existence of differences in the two conteXtsnative versus nonnative peer
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interlocutor does not provide enough evidence fapstt the claim that native speakers
produce longer vowel duration and higher formanksenvaddressing L2 speakers, nor
does it support the benefits of providing that kofddifferent speech sounds for the L2
development. In the present study, it is specifjcaiggested that the provision of longer
durations and hyper-articulated formants are neessarily part of accommodating L2
speakers by the native participants, nor is it seaely helpful in L2 perception and

learning. But rather the accommodation might has@ioed by using more stereotypical
vowels. This has been realized through reducingvtiv@bility of the vowel examples.

Additionally, it has been proposed that vowel imtrspectral change (VISC) has a
significant contribution to the perception of thewel (Heillenbrand, 2013; Morrison,

2013; Nearey, 2013). However, it seems cruciahtestigate more the effects of VISC

in vowel duration and formants in terms of lax-enewel perception.

4.1 Justifications for the Accommodation Typesin the two settings
A careful consideration of the data will clarifyathvowel duration and formant

frequencies have been varied, and hyperarticulataichly in native peer context rather
than in the nonnative peer context. In fact, vodiiation was reduced in the nonnative
peer compared with native peer context. Howevemight be naive to conclude that
longer vowel duration and hyperarticulated vowelnfants can be attributed to
accommodation in native peer context or non-accodation in nonnative peer context.
An explanation for the observations and the regalthat native participants, with the
specific characteristics of having experience wagkivith nonnative speakers, know that

nonnative peers can perceive vowels better if tbevels are produced within the
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stereotypical patterns of the English vowels. kuggested that the use of longer vowels
and wider range of formants in the native-peer taskelated to the native speaker
perception of larger language example storage abdailin the mind of the native peers.
In other words, generally speaking, standard deviaif the vowel duration in task 1 and
task 2 and the corresponding formants reveal higtagrdard deviations in task 1, which
is in four cases out of six. In these situatiohsnight be the case that native speakers
assume a wider range of vowel examples in the minthtive peers, which is lacked in

the mind of nonnative peers, thus they feel fragroducing vowel examples.

Vowel duration standard deviation and their formaténdard deviations have
been summarized in figures (4) and (5) below. Towel duration in task one, in which
native speakers addressed native peers, is ggnerate variable than in task 2, where
natives addressed nonnative peers. Consideringahrepresentations for speech sounds
stored in the mind of the language learner whigerlang the language, and later used for
speech sound interpretation, the more variabiligeoved in task one compared to task
two is explainable. Vowels produced in task one geaerally more variable, which
means they exist within a wider space. One expilamalf the variety observed in vowel
duration in task one is native speaker participawsreness, CONnscious or unconscious,
of the native peers wider mental capacity in tmglege perception, and hence existence
of more examples of the speech sounds in the ngi@er’'s mind to be utilised in
perception. However, in the nonnative peer contéet,native speakers tried to use more
stereotypical examples of the vowel durations, pratluced speech samples within a

narrower space. A reason for longer vowel durapimvision in task one, the native peer
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context, is the assumed existence of more exangpldse intended vowels in the minds
of their native peers. Looking it from the variatyilperspective, the provision of less
variable vowel durations by the native speakersnwhddressing nonnative peers is
justifiable when one thinks of the demand on meffigaulty for internalizing the

corresponding sounds as well as inferring the spd@oviding nonnative peers with less
variable durational space will demand less of tmeental faculties. Native speakers’
production of less variable vowel durations in eaeh of tense-lax vowels will provide

the nonnative peers with two important advantad¢s better chance of understanding
the message, due to less variable and thus lessindemanding tasks; 2) providing the
L2 speaker with fine-tuned/stereotypical exampléshe speech sounds to infer the
intended sound better. Considering a graphic reptatson of the standard deviation of
the vowel durations will give us a clue in how $estd the duration can be in the native

peer group in an imaginary space.

T

igure 4. Standard deviation of vowel duration asrthe two tasks
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In Figure (4), vowel duration standard deviationghe two tasks, native versus

nonnative peer, have been compared together. Eaehbl'g standard deviation, shown in
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a bar graph, in task two is proceeded by the same&lduration’s standard deviation in
task one. As it can be perceived from the grapmast cases the standard deviation is
higher in task one compared to task two, thus coirfig the idea of providing more

variable examples in the native peer context.

Figure (5) summarizes the results of vowel formatasidard deviation in the two
tasks. In each case the standard deviation of vdevetants, F1-F3, in task one are
graphed before the same vowel formants in task fwgure (5) can be used as a
reference to confer that vowel formant frequendiase been more diverse and even

higher in most of the cases in native peer tharormative peer context.

Figure 5. Standard deviation of vowel formants asrite two tasks
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In the bar graph representing vowel quality asizedl through first three

formants, F1-F3, each vowel's formants measurddsk one have been followed by the
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same vowel formants in task two. Again in most sagawel formants in task one are

more variable than in task two.

Although there are also some signs of the rolepefker in tense/lax vowel set
formant and duration differences (Tables 13, 14,at¥l 16). Since each speaker’s vowel
durations and formants were compared with his ownthie two tasks and proved
significantly different, the possibility of the mlof a single speaker in the differences
across the two tasks is deemed, and making ‘speakethe main effect for the

differences will be eradicated (Tables 18 and 19).

One note to be taken here is that communicatiooraowdation may be realized
differently in native-nonnative peer conversatiahan generally understood, especially
with experienced native peers in such conversatidhg original hypotheses of this
research were that in native-nonnative peer coatierss vowel duration and formants
are used in an exaggerated way as communicatiamecodation strategies employed
by native speakers to enhance the L2 learner/speskkerstanding of the L2. This did
not turn out to be the case. The original expemtatvas to find enhanced vowel duration
and higher frequency in task two than in task evtgch is native peer. On the contrary,
the results showed that in task one the nativekgpegroduced more enhanced vowel
durations and hyperarticulated formants. It is atgiere that this fact is due to the
provision of more variable examples of the intendexvels. The results suggest
meaningful differences across the two tasks asspeaker or for all speakers together.
However, the results of this research can be usediggest that the speakers produced

less variable forms of vowel duration and formantsonnative-directed speech than in
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native-directed speech. This is not to concludedbenmunication accommodation is not
necessary, or useless, in L2 acquisition. What lmandiscussed here is that the L2
learner’s accommodation through increased formeaaguencies and extension of vowel
duration was not the strategy employed by nativeakers of English while conversing
with nonnative peers, as it might be used in IDSwelver, based on these results it is
argued that accommodation did in fact take placethat the participants tuned their
speech, by providing less variable examples osthends both in cases of vowel duration
and formant frequencies to their L2 interlocutds.example may help clarify the point.
An old friend once shared one of his stories whenhhd been travelling abroad. He
mentioned that years ago in Serbia, he was waltowgn a street and he heard a man is
yelling at a distance “I just want half a hambulgeepeatedly raising his voice higher
each time. Curious about the source of the noisefriend and his companion noticed
that this weird conversation is going on almostaclk away. My friend continued that
the poor waiter who was working at a local restauveas staring at the English Speaker
trying to smile and probably having no idea whawzes trying to say. He also explained
that in Serbia they serve really big hamburgers| #rat was probably the reason the
mentioned person was trying to get half of it. histcase, raising the tone of the speech
apparently was neither the best, nor the most eflecaccommodation technique to
deploy. In other words, trying to justify the tedaunes participants used in the current
research, a native speaker can use a more stapabtgpample of the language sounds to
facilitate the L2 learners’ understanding and lesgrnof the L2. This way, providing

comprehension as well as categorization cues caredzed through providing more
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familiar sounds in L2 for the L2 learner, and thhelping them better perceive and

categorize the L2 sounds.

This process of accommodating the nonnative p@ec®nversations in such a
useful, and maybe effective, way is in support efiwerting to the interlocutor (Giles,
1973), but at the same time converting in providingre stereotypical examples of the
language, that is the language that is probablyrtbst familiar to the L2 learner, rather
than just hyper-articulating the sounds and pratyenhanced vowel durations. It is also
in support of linguistics categorization (Werke®0Z), but in the way of providing more
familiar samples of the sounds and probably enimgnthe already existing samples in
the mind of the L2 learner. And to come up witteasonable reason for providing vowel
formant differences among the speakers, firstloivalneed to notice that it might be due
to individual differences among the speakers. Amoklzer reason for that is that learners
of L2 who have acquired L2 in a later age, verary/eages, rely more on vowel duration
as a cue to recognize the vowel than on formarferéiices (Rogers, Glasbrenner,
DeMasi and Bianchi, 2013). This provides reasons goducing hyperarticulated
formants in the L1 context by the native speaketippants, because as a matter of
experience they might have internalized that priogdhyperarticulated formants for

nonnative peers might be counterproductive.

Comparison of first and second language acquisiBonot something new, nor
unadvisable. For example, it has been argued tiae tare similarities as well as
differences in the order of the morphemes acquisefirst and second language learners

(Krashen, 1981; Krashen, 198However, generalizations based on one’s undeistg
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of first language acquisition is not the best stifienrmethod to deploy for understanding

language acquisition in general, and second lareggaaguisition in specific.

Additionally, one has to notice that even providisgecific sounds in specific
ways may be based on the adults’ perception ofulageg learning, or even on their
generalizations of their childhood image of goodegavers (Schachner and Hannan,

2010), and not on the actual language learninggssac

The present research findings are not in suppoth@fidea that hyperarticulated
formants and exaggerated vowel durations are tygicenmunication accommodation
strategies employed by experienced native spealdeza addressing nonnative speakers.
One strong point of the present research is thatréisults of the present research are
based on the data extracted in interactions betvex@erienced native speakers and
nonnative speakers, thus practicality of the figdiltan also be inferred indirectly. One
proposal for the kind of provision, in terms of vewduration and formants, is that
providing more stereotypical and thus less vari@damples of the speech sounds are
more likely to attribute to the facilitation andtegorization of the L2 sounds by the L2
speakers. However, this is just a proposal to atcéar the observations, and need

further explorations.

The present study reveals that the three nativakspe who were experienced
working with nonnative speakers did not signifitgnise exaggerated vowel duration
and hyperarticulated vowel formants in communicatigith nonnative interlocutors.

Instead, the native participants tended to useVasable vowel durations and formants,
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probably to provide the nonnative interlocutorshwihore stereotypical examples of
vowel duration and quality, and hence facilitateeithL2 sound perception and

categorization.

It can be inferred from the findings of the curreesearch that the participants
reduced the variation and did not hyperarticulateenv they were conversing with
nonnative peers. This could be attributed to theakers’ intentions of providing clearer
vowel examples within a smaller vowel space in $beond task, as discussed above.
Longer vowel duration can be related to havingegrfivowel production space. In other
words, in native peer context, the participant nrantally feel at ease while producing
vowels, so the produced vowels can be more variablapared to typical English
vowels, while in nonnative peer context the natsmeakers produced more typical
English vowels. The standard deviations in natieerpcontext were generally higher
than nonnative peer. Therefore, it can be arguadithconversing with native peers, the
experienced native speakers tend to be more caabferand have a greater variation of
vowel duration and formants, while with nonnatiyieakers being obliged to produce
more typical and consistent speech sounds. It eacdncluded that the provision of
clear-cut examples of L2 vowels is possibly con®dedy the experienced natives to be
an important contributory factor helping L2 leash&ategorize, and maybe internalize,
the L2 sounds. It is understandable in the lighteafning strategies; a game with five
rules is most probably easier to remember and mtsta a game with eight rules, and a
farm of 5000 Sqf is easier and faster to explore mow than a farm of 50000 Sqf.

Similarly, providing second language learners vatless variable vowel and formant
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dispersion provides the L2 learners with the oppoty of internalizing the vowel
categories sooner and understanding the message, lagid even enhancing the existing

vowel categories in their minds.

Regarding formants, in the present research inti@skcompared to task one the
mean of the first formant in all vowels has beenoreased. But for the second formant,
the mean of the second formants has decreaseceifraht vowels;i/i, and e/e; but
increased in the back vowels/u. There might be a facilitative cue in decreading
formants for F1s and most of the F2s while incraggiist two F2s (Table 19). Table (19)
summarizes the mean of the formants in the twostask it is noticeable from the table,
all F1 means, but for u, show decrease in taskawopared to task one, and all the F2
means have been decreased in task two, and thbeav2sbeen decreased in task two,

Table (5).

It has been found that the relationship betweest fand second formants is
important in distinguishing front-back vowels (L&olged and Johnson, 2011). It has also
been reported that “backness [of the vowels] catesl with the difference between the
frequencies of F1 and F2” (Davenport and HannabB852p. 63). What was found in the
present research is that the distance betweenattievlowels have been increased in task
2 compared to task 1 (Table 5). This can be exgthiny the fact that considering the
experience of the native participants as a cortityfactor, accommodation in this case
could mean application of strategies that are hbélpf transferring meaning to their
interlocutors. Thus not using formants as distisging factors in vowel recognition

could mean that the use of the formant featuredistimguishing factor in nonnative peer
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context is counterproductive, or less productiventirowel duration. In fact it has been
found that nonnative speakers, who have learntigingt a late age, do not rely on vowel
formants for vowel recognition, but they rely moom vowel duration for vowel
perception (Rogers et al. 2013). Another explanafitw the decrease in most of the Fl1s
in task two compared to task one is that “high vieweve a low F1s and low vowels
have a high F1” (Ashby and Maidment, 2005 p. 78)|awering the F1s in task two
could be attributed to emphasizing the highnesthefvowels in the two back vowels.
The back vowels were also separated from each bthpushing one of them to the front
by increasing the F1 in one of them. It has beemdothat the relationship between F1-

F2 is effective in frontness and backness of theel® (Davenport and Hannahs, 2005).

The above mentioned fact would also add to theilaiteedd of using experienced
participants in the research, and indirectly, takability of the research, because the
justification behind using experienced native ggrants could be established. Regarding
the data collection, use of map, real English worisnber of tokens, and fixed vowel
environments made the tasks more realistic in tefrieomogeneity of the data sample,
and language use. The use of experienced natiakeseas participants also added to
the benefits of the experiment. Each one of theveapeakers had at least one year of
experience working with nonnative speakers. Thipeeence has been in forms of
mentorship and day to day life. This could be usedn indirect indication of the native
peers’ internalization of the effectiveness of iteommodation they are applying to their

communications with nonnative peers.
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One might argue that the provision of less enhanaedel durations and less
hyperarticulated formants may be due to the repetiof the task. However, the
familiarization of the native speakers with thekgshaving breaks in between two
sessions and the two tasks would make it lessylikebe the case. In the future research
this doubt could be removed by making two versioha map assigning different names
to different streets and giving the fresh mapshtgarticipants at the beginning of each
session. The order of the tasks could be also @thimgtwo different groups to establish

a higher stability on the participants’ performance

The reason that the current research results may dontrary to some of the
previous research findings can be explained relgimghe unique design of the research.
As it was explained on the introduction sectiore participants in this research were
native speakers of English having experience wgrkivith nonnative speakers of
English. It is proposed that native speakers haexgerience working with nonnative
speakers in the form of mentorship have inductedetifiective strategies employable in
native-nonnative peer interactions. Thus they amremprobable to use the best
techniques in such interactions. This would pneeitthe use of experienced language
speakers to inexperienced speakers in researckestlike this. Another factor which
might contribute to the potential differences ie firesent research result and some other
research findings is the design of the presentareke In the current research the same
task, same speaker, and same language tokens sestdan data collection. This would
yield to the consistency of the data. In other wpitithe data measured through native-

nonnative peers were compared with the averagedian&nglish vowel duration and
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formant frequencies, then different results migindnbeen produced. But since the same
speaker/group were used in the two tasks resuhitige production of vowel tokens used
for the analyses, it is less likely to be the nratfenconsistency in the data extracted and
analysed. However, it might be argued that therooflehe task might affect the data in
the sense that native speakers had gone througagkéor two times giving directions to
the native peers before going through the task natnative peers. This is less likely to
have happened because the arrangement of the taskber of tokens, and length of the
task would make it less repetitive. Production #fi&hguage tokens, giving directions on
a map with lots of curves, and having breaks invben the two tasks would make it less
probable to become routine and repetitive. Reggrthie language acquisition in general,
and second language acquisition in specific, thsigde in terms of comparing a
participant’s speech with his/her own speech adwesdifferent tasks, language tokens,
by using real language words, and participants,temrms of using experienced
participants, could be used to better enhance ndergtanding of language acquisition

and effective communication strategies applicablanguage acquisition.

4.1 Shortcomings and suggestionsfor further research

In this research three native speaker participavese used as the research
participants. To make stronger claims, more pgadicis with different genders are
needed to be involved in the future research. Ashfe role of experience to be addressed
directly, a research could be designed to compgpereenced and inexperienced native
speaker participants’ vowels in conversations with learners. Regarding language

tokens, although a fair number of language tok&adpkens per each vowel, extracted in
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each of the interactions, the use of more partidgpaould help in extracting more
different varieties of the tokens and thus enhancour understanding of the
communication accommodation strategies. Use of dhme map for extracting the
information could be acknowledged as another proate source, but because of the
intervals in between sessions, and the participdatsiliarity with the task prior to the
sessions, such problem is less likely to happers déncern can be reduced in the future
research by designing slightly different maps assigning different language tokens to
different streets at each version of the map. & haen suggested that VISC has an
important role in the perception of the vowel (Biilbrand, 2013; Morrison, 2013). To
test such potentialities, different points in vosvelre needed to be tested in another
research. The L2 speakers’ proficiency might betsroattributive factor in the research
studies like the present one. In this study intieonal students were used that although
were recognizable as L2 learners, they met ceftials of English proficiency. This
might have some effects on the participants’ apgibcm of communication
accommodation strategies. In the future resear2hsfdeakers with different proficiency

levels can be used to observe the accommodatiategies used in those cases.
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Apendix A

The map. Please tell your partner how to get froomtpA/HOME to point
B/UNIVERSITY on the map. Read the name of eachestyeur partner needs to pass
through to get to point B/JUNIVERSITY. Please notibat these names and directions
are the desired data to be collected. You are medjuo read all of them. You can use
expressions such as “turn left at, turn left om tught at, turn right on”.
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Scheffe test

Table 20. Vowel duration differences with the meffect of the speaker

72

Dependent Mean 95% Confidence Interval
Variable Speaker Speaker] Difference | Std. Error Sig. | Lower Bound| Upper Bound
Bitl 1.00 2.00 -3.2833 8.70588 .932 -26.9092 20.3424
3.00 -13.9167 8.70588 .307 -37.5424 9.7092
2.00 1.00 3.2833 8.70588 .932 -20.3424 26.9092
3.00 -10.6333 8.70588 491 -34.2592 12.9924§
3.00 1.00 13.9167 8.70588 .307 -9.7092 37.5426
2.00 10.6333 8.70588 491 -12.9924 34.2592
Tickl 1.00 2.00 3.3833 4.01040 .706 -7.5000 14.2667
3.00 .4000 4.01040 .995 -10.4834 11.2834
2.00 1.00 -3.3833 4.01040 .706 -14.2667] 7.5000
3.00 -2.9833 4.01040 762 -13.8667] 7.9000
3.00 1.00 -.4000 4.01040 .995 -11.2834 10.4834
2.00 2.9833 4.01040 762 -7.9000 13.8667
Sitl 1.00 2.00 3.5500 6.47124 .862 -14.0114 21.1114
3.00 1.2333 6.47124 .982 -16.3282) 18.7949
2.00 1.00 -3.5500 6.47124 .862 -21.1114 14.0114
3.00 -2.3167 6.47124 .938 -19.8782) 15.2449
3.00 1.00 -1.2333 6.47124 .982 -18.7949 16.3282
2.00 2.3167 6.47124 .938 -15.2449 19.8782
Beatl 1.00 2.00 -11.2500 6.51936 257 -28.9422 6.4422
3.00 -20.4500 6.51936 .023 -38.1422 -2.7578
2.00 1.00 11.2500 6.51936 257 -6.4422 28.9422
3.00 -9.2000 6.51936 .393 -26.8922 8.4922
3.00 1.00 20.4500 6.51936 .023 2.7578 38.1422
2.00 9.2000 6.51936 .393 -8.4922 26.8922
Teakl 1.00 2.00 11.9000 9.54639 AT77 -14.0069 37.8069
3.00 .6833 9.54639 .997 -25.2235 26.5902
2.00 1.00 -11.9000 9.54639 AT7 -37.8069 14.0069
3.00 -11.2167] 9.54639 517 -37.1235 14.6902
3.00 1.00 -.6833 9.54639 .997 -26.5902 25.2235
2.00 11.2167 9.54639 517 -14.6902) 37.1235
Seatl 1.00 2.00 3.3333 5.09478 .810 -10.4929 17.1595
3.00 -3.7167 5.09478 770 -17.5428 10.1095
2.00 1.00 -3.3333 5.09478 .810 -17.1595 10.4928
3.00 -7.0500 5.09478 406 -20.8761 6.7761]
3.00 1.00 3.7167, 5.09478 770 -10.1095 17.5428
2.00 7.0500 5.09478 406 -6.7761 20.8761
Betl 1.00 2.00 4.6500 7.94143 .844 -16.9013 26.2013
3.00 -19.1167 7.94143 .086 -40.6680) 2.4347|
2.00 1.00 -4.6500 7.94143 .844 -26.2013 16.9013
3.00 -23.7667 7.94143 .030 -45.3180 -2.2153
3.00 1.00 19.1167 7.94143 .086 -2.4347 40.6680
2.00 23.7667 7.94143 .030 2.2153 45.3180
Techl 1.00 2.00 4.7167 3.58826 441 -5.0211 14.4544
3.00 9.4167| 3.58826 .059 -.3211 19.1544
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2.00 1.00 -4.7167 3.58826 441 -14.4544 5.0211

3.00 4.7000 3.58826 444 -5.0378 14.4378

3.00 1.00 -9.4167 3.58826 .059 -19.1544 3211

2.00 -4.7000 3.58826 444 -14.437§ 5.0378
Setl 1.00 2.00 -4.6000 4.18398 .559 -15.9544 6.754
3.00 -4.9500 4.18398 512 -16.3044 6.404

2.00 1.00 4.6000] 4.18398 .559 -6.7544 15.9544

3.00 -.3500 4.18398 .997 -11.7044 11.0044

3.00 1.00 4.9500 4.18398 512 -6.4044 16.3044

2.00 .3500 4.18398 .997 -11.0044 11.7044

Batel 1.00 2.00 -.6000 5.71959 .995 -16.1217] 14.9217

3.00 -11.1833 5.71959 .182 -26.705] 4.3384

2.00 1.00 .6000 5.71959 .995 -14.9217 16.1217

3.00 -10.5833 5.71959 214 -26.105] 4.9384

3.00 1.00 11.1833 5.71959 .182 -4.3384 26.705]

2.00 10.5833 5.71959 214 -4.9384 26.105]

Takel 1.00 2.00 6.0167 4.70486 460 -6.7513 18.7847

3.00 -6.1833 4.70486 442 -18.9513 6.5847

2.00 1.00 -6.0167| 4.70486 460 -18.7847 6.7513

3.00 -12.2000 4.70486 .062 -24.9680) .5680]

3.00 1.00 6.1833 4.70486 442 -6.5847 18.9513

2.00 12.2000 4.70486 .062 -.5680 24.9680

Sakel 1.00 2.00 5.7167 4.21601 420 -5.7247 17.1580

3.00 -1.5167 4.21601 .938 -12.9580 9.9247|

2.00 1.00 -5.7167 4.21601 420 -17.1580 5.7247

3.00 -7.2333 4.21601 .261 -18.6747] 4.2080

3.00 1.00 1.5167 4.21601 .938 -9.9247 12.9580

2.00 7.2333 4.21601 .261 -4.2080 18.6747

Putl 1.00 2.00 6.5667 4.78327 412 -6.4141 19.5475

3.00 1.1333 4.78327 972 -11.8479 14.11417

2.00 1.00 -6.5667| 4.78327 412 -19.5479 6.4141

3.00 -5.4333 4.78327 .539 -18.4141 7.5475

3.00 1.00 -1.1333 4.78327 972 -14.1141 11.8475

2.00 5.4333 4.78327 .539 -7.5475 18.4141

Tookl 1.00 2.00 6.9667 5.01596 404 -6.6456 20.5789

3.00 9.0333 5.01596 .230 -4.5789 22.6454

2.00 1.00 -6.9667 5.01596 404 -20.5789 6.6456

3.00 2.0667 5.01596 919 -11.5456 15.6789

3.00 1.00 -9.0333 5.01596 .230 -22.6454 4.5789

2.00 -2.0667 5.01596 919 -15.6789 11.5454

Sootl 1.00 2.00 9.6167 4.68298 .156 -3.0919 22.3253

3.00 1.9833 4.68298 915 -10.7253 14.6919

2.00 1.00 -9.6167| 4.68298 .156 -22.3253 3.0919

3.00 -7.6333 4.68298 294 -20.3419 5.0753

3.00 1.00 -1.9833 4.68298 915 -14.6919 10.7253

2.00 7.6333 4.68298 294 -5.0753 20.3419

Suitl 1.00 2.00 -9.8333 5.93893 .284 -25.9503 6.2837

3.00 -16.8500 5.93893 .040 -32.9670 -.7330]

2.00 1.00 9.8333 5.93893 .284 -6.2837 25.9503

3.00 -7.0167 5.93893 513 -23.1337] 9.1003
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3.00 1.00 16.8500 5.93893 .040 .7330 32.9670

2.00 7.0167 5.93893 513 -9.1003 23.1337

Tuquel 1.00 2.00 7.7667 4.82313 .302 -5.3223 20.8556
3.00 -9.4000 4.82313 184 -22.4890) 3.6890

2.00 1.00 -7.7667 4.82313 .302 -20.85564 5.3223

3.00 -17.1667 4.82313 .010 -30.2556 -4.0777

3.00 1.00 9.4000 4.82313 184 -3.6890 22.4890

2.00 17.1667 4.82313 .010 4.0777 30.2554

Bootl 1.00 2.00 10.3667 7.88783 442 -11.0392 31.7726
3.00 -2.6500 7.88783 .945 -24.0559 18.7559

2.00 1.00 -10.3667] 7.88783 442 -31.7724 11.0392

3.00 -13.0167] 7.88783 .286 -34.4229 8.3892

3.00 1.00 2.6500 7.88783 .945 -18.7559 24.0559

2.00 13.0167 7.88783 .286 -8.3892 34.4226

Bit2 1.00 2.00 -.0167 488749 1.000 -13.2802 13.2469
3.00 -5.7000 4.88746 522 -18.9635 7.5635

2.00 1.00 .0167 488749 1.000 -13.2469 13.2802

3.00 -5.6833 4.88746 523 -18.9469 7.5802

3.00 1.00 5.7000 4.88746 522 -7.5635 18.9635

2.00 5.6833 4.88746 523 -7.5802 18.9469

Tick2 1.00 2.00 3.6333 3.39422 576 -5.5779 12.8445
3.00 7.5000] 3.39422 121 -1.7112 16.7112

2.00 1.00 -3.6333 3.39422 576 -12.8444 5.5779

3.00 3.8667 3.39422 .537 -5.3445 13.0779

3.00 1.00 -7.5000 3.39422 121 -16.7112 1.7112

2.00 -3.8667 3.39422 .537 -13.0779 5.3445

Sit2 1.00 2.00 -1.1500 7.31119 .988 -20.9910 18.6910
3.00 -11.0667] 7.31119 344 -30.9077] 8.7744]

2.00 1.00 1.1500 7.31119 .988 -18.6910 20.9910

3.00 -9.9167| 7.31119 420 -29.7577] 9.9244]

3.00 1.00 11.0667] 7.31119 344 -8.7744 30.9077

2.00 9.9167 7.31119 420 -9.9244 29.7577]

Beat2 1.00 2.00 -15.0500 4.35241 .012 -26.8615 -3.2385
3.00 -20.3333 4.35241 .001 -32.1449 -8.5218

2.00 1.00 15.0500 4.35241 .012 3.2385 26.8619

3.00 -5.2833 4.35241 495 -17.0949 6.5282

3.00 1.00 20.3333 4.35241 .001 8.5218 32.1449

2.00 5.2833 4.35241 495 -6.5282 17.0949

Teak2 1.00 2.00 -3.6500 5.89094 .827 -19.6368 12.3368
3.00 1.2167 5.89094 979 -14.7701 17.2034

2.00 1.00 3.6500 5.89094 .827 -12.3368 19.6368

3.00 4.8667 5.89094 716 -11.1201 20.8534

3.00 1.00 -1.2167| 5.89094 979 -17.2034 14,7701

2.00 -4.8667| 5.89094 716 -20.8534 11.1201

Seat2 1.00 2.00 -3.3500 3.87857 .695 -13.8756 7.1756
3.00 -11.9000 3.87857 .026 -22.4256 -1.3744

2.00 1.00 3.3500 3.87857 .695 -7.1756 13.8754

3.00 -8.5500 3.87857 122 -19.0756 1.9756

3.00 1.00 11.9000 3.87857 .026 1.3744 22.4254

2.00 8.5500 3.87857 122 -1.9756 19.0754
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Bet2 1.00 2.00 -2.6833 6.29909 914 -19.7777) 14.4111
3.00 -15.7667] 6.29909 .073 -32.8611 1.3277

2.00 1.00 2.6833 6.29909 914 -14.4111 19.7777

3.00 -13.0833 6.29909 .150 -30.1777] 4.0111]

3.00 1.00 15.7667] 6.29909 .073 -1.3277, 32.861]

2.00 13.0833 6.29909 .150 -4.0111] 30.1777

Tech2 1.00 2.00 -3.4000 4.47397 .753 -15.5414 8.7414]
3.00 10.3000 4.47397 .103 -1.8414 22.4414

2.00 1.00 3.4000 4.47397 .753 -8.7414 15.5414

3.00 13.7000 4.47397 .026 1.5586 25.8414

3.00 1.00 -10.3000 4.47397 .103 -22.4414 1.8414

2.00 -13.7000 4.47397 .026 -25.8414 -1.5586

Set2 1.00 2.00 6.8167 3.29632 152 -2.1288 15.7622
3.00 2.1000 3.29632 .819 -6.8455 11.0455

2.00 1.00 -6.8167| 3.29632 152 -15.7622 2.1288

3.00 -4.7167 3.29632 .383 -13.6622 4.2288

3.00 1.00 -2.1000 3.29632 .819 -11.0459 6.8455

2.00 4.7167 3.29632 .383 -4.2288 13.6622

Bate2 1.00 2.00 -2.4000 5.49256 .909 -17.3056 12.5056
3.00 -10.4500 5.49256 .198 -25.3556 4.4556

2.00 1.00 2.4000 5.49256 .909 -12.5056 17.3056

3.00 -8.0500 5.49256 .367 -22.9556 6.8556

3.00 1.00 10.4500 5.49256 .198 -4.4556 25.3554

2.00 8.0500 5.49256 .367 -6.8556 22.9554

Take2 1.00 2.00 7.4667 7.00419 578 -11.5412 26.47449
3.00 -6.3833 7.00419 .668 -25.3912 12.6244

2.00 1.00 -7.4667 7.00419 578 -26.4744 11.5412

3.00 -13.8500 7.00419 176 -32.8579 5.1579

3.00 1.00 6.3833 7.00419 .668 -12.6244 25.3912

2.00 13.8500 7.00419 176 -5.1579 32.8579

Sake2 1.00 2.00 1.9333 4.68743 919 -10.7874 14.6540
3.00 -10.8500 4.68743 101 -23.5707] 1.8707

2.00 1.00 -1.9333 4.68743 919 -14.6540 10.7874

3.00 -12.7833 4.68743 .049 -25.5040 -.0626

3.00 1.00 10.8500 4.68743 101 -1.8707 23.5707

2.00 12.7833 4.68743 .049 .0626 25.5040

Put2 1.00 2.00 7.7500 4.83186 .305 -5.3626 20.86249
3.00 4.3667 4.83186 672 -8.7460 17.4793

2.00 1.00 -7.7500 4.83186 .305 -20.8624 5.3626

3.00 -3.3833 4.83186 .786 -16.4960 9.7293

3.00 1.00 -4.3667 4.83186 672 -17.4793 8.7460

2.00 3.3833 4.83186 .786 -9.7293 16.4960

Took2 1.00 2.00 -4.2000 7.56992 .859 -24.7432 16.3432
3.00 9.1833 7.56992 496 -11.359§ 29.7265

2.00 1.00 4.2000 7.56992 .859 -16.3432 24,7432

3.00 13.3833 7.56992 242 -7.1598 33.9264

3.00 1.00 -9.1833 7.56992 496 -29.7265 11.3598

2.00 -13.3833 7.56992 242 -33.9265 7.1598

Soot2 1.00 2.00 6.1500 4.96489 482 -7.3236 19.6234
3.00 .3333 4.96489 .998 -13.1403 13.8070
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2.00 1.00 -6.1500 4.96489 482 -19.6234 7.3236

3.00 -5.8167 4.96489 519 -19.2903 7.6570

3.00 1.00 -.3333 4.96489 .998 -13.8070 13.1403

2.00 5.8167 4.96489 .519 -7.6570 19.2903

Suit2 1.00 2.00 4.4667 6.25331 778 -12.5039 21.4369
3.00 -1.4333 6.25331 974 -18.4039 15.5368

2.00 1.00 -4.4667 6.25331 778 -21.4368 12.5035

3.00 -5.9000 6.25331 .649 -22.8701 11.0701

3.00 1.00 1.4333 6.25331 974 -15.5368 18.4035

2.00 5.9000 6.25331 .649 -11.0701 22.8701]

Tuque2 1.00 2.00 4.4167 7.03741 .823 -14.6814 23.5147
3.00 -5.7500 7.03741 721 -24.8480 13.3480

2.00 1.00 -4.4167 7.03741 .823 -23.5147 14.6814

3.00 -10.1667] 7.03741 376 -29.2647] 8.9314

3.00 1.00 5.7500 7.03741 721 -13.3480 24.8480

2.00 10.1667] 7.03741 .376 -8.9314 29.2647]

Boot2 1.00 2.00 -.0500 5.88620  1.000 -16.0239 15.9239
3.00 -15.9667] 5.88620 .050 -31.9406 .0072

2.00 1.00 .0500 5.88620 1.000 -15.9239 16.0239

3.00 -15.9167 5.88620 .051 -31.8906 .0572

3.00 1.00 15.9667] 5.88620 .050 -.0072 31.9404

2.00 15.9167] 5.88620 .051 -.0572 31.8904
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Scheffe
Dependent Mean 95% Confidence Interval
Variable Speaker Speaker| Difference | Std. Error Sig. Lower Bound| Upper Bound
Bit.F1.1 A B 1.1917] 21.68621 .998 -57.6601 60.0434
C 15.9294 21.68621 767 -42.9224 74.7811
B A -1.1917] 21.68621 .998 -60.0434 57.6601
C 14.7377 21.68621 797 -44.1141 73.5895
C A -15.9294 21.68621 767 -74.7811 42.9224
B -14.7377 21.6862] 797 -73.5895 44.1141
Bit.F2.1 A B -106.1767 69.73443 .340 -295.4211 83.0677
C -124.3955 69.73443 .236 -313.6399 64.8489
B A 106.1767 69.73443 .340 -83.0677] 295.4219
C -18.2188 69.73443 .967 -207.4632 171.0256
C A 124.3955 69.73443 .236 -64.8489 313.6399
B 18.2188 69.73443 .967 -171.0254 207.4632
Bit.F3.1 A B 44,9812 105.20704 913 -240.5283 330.4907
C -263.421§ 105.20704 .073 -548.9313 22.0877
B A -44.9812 105.20704 913 -330.4907 240.5283
C -308.4030 105.20704 .033 -593.9125 -22.8935
C A 263.4214 105.20704 .073 -22.0877] 548.9313
B 308.4030 105.20704 .033 22.8935 593.9124
Tick.F1.1 A 2.00 -2.0840] 12.39336 .986 -35.7169 31.5489
3.00 -22.5208 12.39334 225 -56.1539 11.112]]
B 1.00 2.0840, 12.39334 .986 -31.5489 35.7169
3.00 -20.4368 12.39334 .287 -54.0699 13.1961
C 1.00 22.5208 12.39334 225 -11.1121 56.1538
2.00 20.4368 12.39334 .287 -13.196 54.0698
Tick.F2.1 A 2.00 -157.1331| 38.42084 .004 -261.3991 -52.8671
3.00 -163.6824| 38.42084 .003 -267.9484 -59.4164
B 1.00 157.1331| 38.42084 .004 52.8671 261.399]
3.00 -6.5493| 38.42084 .986 -110.8153 97.7167
C 1.00 163.6824( 38.42084 .003 59.4164 267.9484
2.00 6.5493 38.42084 .986 -97.7167] 110.8153
Tick.F3.1 A 2.00 204.9553 159.56934 457 -228.082(¢ 637.9924
3.00 -132.3264 159.56935 714 -565.3634 300.7109
B 1.00 -204.9553 159.56935 457 -637.9924 228.0820
3.00 -337.2817 159.56935 142 -770.3189 95.7556
C 1.00 132.3264 159.56934 714 -300.7109 565.3634
2.00 337.2817 159.56935 142 -95.7556 770.3189
Sit.F1.1 A 2.00 -19.0862 15.19489 472 -60.3219 22.1495
3.00 -9.6961| 15.19489 .818 -50.9318 31.5396
B 1.00 19.0862 15.19489 472 -22.1495 60.3219
3.00 9.3902| 15.19489 .828 -31.8454 50.6259
C 1.00 9.6961 15.19489 .818 -31.5394 50.9318
2.00 -9.3902| 15.19489 .828 -50.6259 31.8456
Sit.F2.1 A 2.00 -101.8593| 29.44454 .012 -181.7659 -21.9531
3.00 5.5751 29.44454 .982 -74.3311 85.4813
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1.00 101.8593| 29.44454 .012 21.9531 181.7655
3.00 107.4344| 29.44454 .009 27.5282 187.3406
1.00 -5.5751 29.44454 .982 -85.4813 74.3311
2.00 -107.4344| 29.44454 .009 -187.3404 -27.5282
Sit.F3.1 2.00 93.8961 72.23487 449 -102.1339 289.9262
3.00 -157.2509 72.23487 .128 -353.281(Q 38.779]
1.00 -03.8961f 72.23487 449 -289.9262 102.1339
3.00 -251.1471| 72.23487 .012 -447.177] -55.1170
1.00 157.2509 72.23487 128 -38.7791 353.2810
2.00 251.1471| 72.23487 .012 55.1170 447.1779)
Beat.F1.1 2.00 6.2200] 14.42305 912 -32.9211 45.3611
3.00 -59.0638 | 14.42304 .004 -98.2049 -19.9227]
1.00 -6.2200| 14.42305 912 -45.3611 32.9211
3.00 -65.2838 | 14.42304 .002 -104.4249 -26.1427]
1.00 59.0638| 14.42304 .004 19.9227] 98.2049
2.00 65.2838| 14.42304 .002 26.1427 104.4249
Beat.F2.1 2.00 -446.5158 273.16637 .292| -1187.8314 294.7996
3.00 -396.577(0 273.16637 .373] -1137.8924 344.7384
1.00 446.5158 273.16631 .292 -294.79964 1187.8317
3.00 49.9388 273.16631 .983 -691.3764 791.2542
1.00 396.577( 273.16631 .373 -344.7384 1137.8924
2.00 -49.9388 273.16631 .983 -791.2542 691.3766
Beat.F3.1 2.00 -21.8935 179.75895 .993 -509.7211 465.9340
3.00 -174.8189 179.75895 .632 -662.6467 313.0086
1.00 21.8935 179.75894 .993 -465.934( 509.721
3.00 -152.9254 179.75895 .702 -640.7529 334.902
1.00 174.8189 179.75894 .632 -313.0084 662.6465
2.00 152.9254 179.75894 .702 -334.9021 640.7529
Teak.F1.1 2.00 164.9309 185.146074 .679 -337.516] 667.3780
3.00 200.1215 185.146071 .570 -302.3259 702.5686
1.00 -164.9309 185.14607 .679 -667.378(Q 337.516]
3.00 35.1906 185.146071 .982 -467.2564 537.6376
1.00 -200.1215 185.14607 .570 -702.5684 302.3255
2.00 -35.19064 185.14601 .982 -537.6374 467.2564
Teak.F2.1 2.00 55.0563 117.0712 .896 -262.6501 372.7627
3.00 -60.1968 117.07122 877 -377.9032 257.5095
1.00 -55.0563 117.07122 .896 -372.7627 262.6501
3.00 -115.2532 117.07122 .625 -432.9597 202.4532
1.00 60.1968 117.07124 877 -257.5095 377.9032
2.00 115.2532117.07124 .625 -202.4532 432.9595
Teak.F3.1 2.00 433.6213( 148.5986 .034 30.3563 836.8863
3.00 38.1601] 148.59867 .968 -365.105( 441.425])
1.00 -433.6213| 148.59863 .034 -836.8863 -30.3563
3.00 -395.4612 148.59864 .055 -798.7263 7.8038
1.00 -38.1601f 148.59867 .968 -441.425] 365.1050
2.00 395.4617 148.5986 .055 -7.8038 798.7263
Seat.F1.1 2.00 -37.9944 15.10042 .071 -78.9737] 2.9849
3.00 -29.4849 15.10042 .183 -70.4642 11.4944
1.00 37.9944 15.10042 .071 -2.9849 78.9737
3.00 8.5095 15.10047 .855 -32.4699 49.4888
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C 1.00 29.4849 15.10047 .183 -11.4944 70.4642
2.00 -8.5095[ 15.10042 .855 -49.4888 32.4699
Seat.F2.1 A 2.00 -163.5822| 43.81719 .007 -282.4927 -44.6716
3.00 -139.1978| 43.81719 .021 -258.1084 -20.2873
B 1.00 163.5822( 43.81719 .007 44.6716 282.4927
3.00 24.3843 43.81719 .858 -94.5262 143.2949
C 1.00 139.1978( 43.81719 .021 20.2873 258.1084
2.00 -24.3843 43.81719 .858 -143.2949 94.5262
Seat.F3.1 A 2.00 22.06401 109.7908¢4 .980 -275.885] 320.013]
3.00 -145.3971 109.79088 436 -443.346] 152.5520
B 1.00 -22.0640 109.79084 .980 -320.013] 275.885]
3.00 -167.4611 109.79088 .339 -465.410] 130.4880
C 1.00 145.3971 109.7908¢4 436 -152.552( 443.346
2.00 167.4611 109.79084 .339 -130.488( 465.410
Bet.F1.1 A 2.00 -101.1894 50.37287 167 -237.8904 35.5119
3.00 -8.2906] 50.37287 .987 -144.9918§ 128.4107
B 1.00 101.1894 50.37287 167 -35.5119 237.8906
3.00 92.8988 50.37287 .216 -43.8025 229.6000
C 1.00 8.2906| 50.37287 .987 -128.4107 144.9918§
2.00 -92.898§ 50.37287 .216 -229.600(0 43.8025
Bet.F2.1 A 2.00 10.7800 123.74335 .996 -325.033] 346.593])
3.00 -60.0854 123.74335 .890 -395.8984 275.7277
B 1.00 -10.7800Q 123.74335 .996 -346.593] 325.033]
3.00 -70.8654 123.74335 .850 -406.6784 264.9477
C 1.00 60.0854) 123.74334 .890 -275.7277 395.8984
2.00 70.8654 123.74334 .850 -264.9471 406.6784
Bet.F3.1 A 2.00 298.6073 138.51159 132 -77.2834 674.4983
3.00 -107.1892 138.5115§ 746 -483.0802 268.7017
B 1.00 -298.6073 138.51154 132 -674.4983 77.28349
3.00 -405.7966 | 138.51154 .034 -781.6879 -29.9056
C 1.00 107.1892 138.51154 .746 -268.7017 483.0807
2.00 405.7966| 138.51154 .034 29.9054 781.6875
Tech.F1.1 A 2.00 -93.8626 | 19.98379 .001 -148.0944 -39.6309
3.00 21.3964 19.98379 .576 -32.8353 75.6282
B 1.00 93.8626| 19.98379 .001 39.6309 148.0944
3.00 115.2590| 19.98379 .000 61.0273 169.4908
C 1.00 -21.3964 19.98379 .576 -75.6282 32.8353
2.00 -115.2590| 19.98379 .000 -169.4908 -61.0273
Tech.F2.1 A 2.00 -32.6201] 20.70662 317 -88.8135 23.5733
3.00 -97.1222| 20.70663 .001 -153.3155 -40.9288
B 1.00 32.6201 20.70662 317 -23.5733 88.8135
3.00 -64.5021| 20.70663 .024 -120.6954 -8.3087|
C 1.00 97.1222| 20.70662 .001 40.9288 153.3155
2.00 64.5021| 20.70662 .024 8.3087 120.6954
Tech.F3.1 A 2.00 -18.9310 154.11218 .992 -437.1587 399.2966
3.00 -282.739(0 154.11214 .219 -700.9667 135.4884
B 1.00 18.9310 154.11218 .992 -399.2964 437.1587
3.00 -263.808( 154.11218 .262 -682.0354 154.4197
C 1.00 282.739( 154.11214 .219 -135.4884 700.9667
2.00 263.808( 154.11214 .262 -154.4197 682.0356




80

Set.F1.1 2.00 -64.9437| 16.77544 .006 -110.4687 -19.4187
3.00 -15.6958 16.77544 .653 -61.2208 29.8292
1.00 64.9437| 16.77544 .006 19.4187] 110.4687
3.00 49.2479| 16.77544 .033 3.7229 94.7729
1.00 15.695§ 16.77544 .653 -29.8292 61.2208
2.00 -49.2479| 16.77544 .033 -94.7729 -3.7229
Set.F2.1 2.00 -17.3641f 18.19775 .643 -66.7489 32.0207
3.00 53.2811| 18.19775 .034 3.8963 102.666(
1.00 17.3641 18.19775 .643 -32.0207] 66.7489
3.00 70.6452| 18.19774 .005 21.2604 120.0300
1.00 -53.2811| 18.1977§ .034 -102.666( -3.8963
2.00 -70.6452| 18.19779 .005 -120.0304 -21.2604
Set.F3.1 2.00 -21.0475 79.11415 .965 -235.7464 193.6515
3.00 -313.2112| 79.11415 .005 -527.9102 -98.5122
1.00 21.0479 79.11419 .965 -193.6515 235.7464
3.00 -292.1637| 79.11415 .008 -506.8627 -77.4648
1.00 313.2112| 79.11415 .005 98.5122 527.9102
2.00 292.1637| 79.11415 .008 77.4648 506.8627
Bate.F1.1 2.00 -3.2768 13.08504 .969 -38.7869 32.2332
3.00 -18.5977 13.08504 .388 -54.1077] 16.9124
1.00 3.2768| 13.08504 .969 -32.2332 38.7869
3.00 -15.3208 13.08504 .519 -50.8308 20.1892
1.00 18.5977] 13.08504 .388 -16.9124 54.1077
2.00 15.3208 13.08504 .519 -20.1892 50.8308
Bate.F2.1 2.00 -164.6645| 42.5745( .006 -280.2027 -49.1264
3.00 9.0983] 42.5745( 977 -106.4399 124.6364
1.00 164.6645| 42.5745( .006 49.1264 280.2027
3.00 173.7628| 42.5745(Q .004 58.2247 289.3009
1.00 -9.0983 42.5745(Q 977 -124.6364 106.4399
2.00 -173.7628| 42.5745( .004 -289.3009 -58.2247|
Bate.F3.1 2.00 184.0503 135.69664 420 -184.2014 552.302])
3.00 33.4169 135.69664 .970 -334.8349 401.6688
1.00 -184.0503 135.69664 420 -552.3021 184.2014
3.00 -150.6333 135.69666 .553 -518.8852 217.6185
1.00 -33.4169 135.69666 .970 -401.66889 334.8349
2.00 150.6333 135.69664 .553 -217.6187 518.8852
Take.F1.1 2.00 -14.2122 14.04005 .609 -52.3139 23.8895
3.00 -60.1091 | 14.04004 .003 -98.2108 -22.0074
1.00 14.2122) 14.04005 .609 -23.8895 52.3139
3.00 -45.8969 | 14.04004 .018 -83.9984 -7.7952
1.00 60.1091 | 14.04004 .003 22.0074 98.2108
2.00 45.8969 | 14.04005 .018 7.7952 83.9984
Take.F2.1 2.00 -181.1161| 33.81120 .000 -272.8725 -89.3597]
3.00 -17.7927 33.81120 .872 -109.549] 73.9637
1.00 181.1161| 33.81124 .000 89.3597 272.8725
3.00 163.3234| 33.81124 .001 71.5670 255.0798
1.00 17.7927 33.81120 .872 -73.9637] 109.549]
2.00 -163.3234| 33.81120 .001 -255.0799 -71.5670)
Take.F3.1 2.00 78.3151 67.36669 .524 -104.50389 261.1339
3.00 16.5186 67.36669 .970 -166.3002 199.3375
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B 1.00 -78.3151] 67.36669 .524 -261.1339 104.5038

3.00 -61.7964 67.36669 .664 -244.6153 121.0225

C 1.00 -16.518¢ 67.36669 .970 -199.3375 166.3002

2.00 61.7964 67.36669 .664 -121.0225 244.6153

Sake.F1.1 A 2.00 25.8541 40.78374 .820 -84.8243 136.5324
3.00 .7065| 40.78374 1.000 -109.9719 111.3849

B 1.00 -25.8541f 40.78376 .820 -136.5324 84.8243

3.00 -25.147¢ 40.78376 .829 -135.826] 85.5308

C 1.00 -.7065| 40.78374 1.000 -111.3849 109.9719

2.00 25.1476 40.78374 .829 -85.5308 135.826]

Sake.F2.1 A 2.00 -109.7156| 37.55136 .034 -211.622(Q -7.8092
3.00 47.0687] 37.55134 A74 -54.8377] 148.975]

B 1.00 109.7156| 37.55134 .034 7.8092 211.6220

3.00 156.7843| 37.55134 .003 54.8779 258.6907

C 1.00 -47.0687] 37.55136 A74 -148.975] 54.8377

2.00 -156.7843| 37.55136 .003 -258.6907 -54.8779

Sake.F3.1 A 2.00 12.9787 125.08941 .995 -326.4875 352.4449
3.00 -127.8304 125.0894 4 .604 -467.2967 211.6356

B 1.00 -12.9787 125.08941 .995 -352.4449 326.4875

3.00 -140.8092 125.0894 4 .544 -480.2754 198.657(

C 1.00 127.8304 125.08944 .604 -211.6354 467.2967

2.00 140.8092 125.0894 4 .544 -198.657( 480.2754

Put.F1.1 A 2.00 -92.6525 94.99398 .631 -350.4459 165.1409
3.00 -3.7129| 94.99398 .999 -261.5063 254.0806

B 1.00 92.6525 94.99399 .631 -165.1409 350.4459

3.00 88.9397 94.99399 .653 -168.8539 346.733]

C 1.00 3.7129] 94.99398 .999 -254.0804 261.5063

2.00 -88.9397] 94.99398 .653 -346.733] 168.85389

Put.F2.1 A 2.00 216.8514 106.90905 .162 -73.2768 506.9800
3.00 487.9533| 106.90905 .001 197.8249 778.0817

B 1.00 -216.8514 106.90904 .162 -506.980( 73.2768

3.00 271.1017 106.90909 .069 -19.0267] 561.230]

C 1.00 -487.9533| 106.90905 .001 -778.0817 -197.8249

2.00 -271.1017 106.90905 .069 -561.230] 19.0267

PutF3.1 A 2.00 417.375( 169.43609 .078 -42.4385 877.1885
3.00 3.7344) 169.43609 1.000 -456.079( 463.5479

B 1.00 -417.375( 169.43609 .078 -877.1885 42.4385

3.00 -413.6404 169.43609 .081 -873.454(Q 46.1729

C 1.00 -3.7344{ 169.43609 1.000 -463.5479 456.0790

2.00 413.6406 169.43609 .081 -46.1729 873.4540

Took.F1.1 A 2.00 -74.6977 43.06999 .254 -191.5805 42.185]
3.00 11.8019 43.06999 .963 -105.0809 128.6847

B 1.00 74.6977 43.06999 .254 -42.1851 191.5805

3.00 86.499 43.06999 .168 -30.3832 203.3824

C 1.00 -11.8019 43.06999 .963 -128.6847 105.0809

2.00 -86.499¢ 43.06999 .168 -203.3824 30.3832

Took.F2.1 A 2.00 114.7583 156.22634 767 -309.2068 538.7235
3.00 622.1779] 156.22639 .004 198.2128 1046.1431

B 1.00 -114.7583 156.22639 767 -538.7235 309.2068

3.00 507.4196 156.22639 .018 83.4544 931.3848
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1.00 -622.1779| 156.22639 .004| -1046.143] -198.2128
2.00 -507.4196| 156.22639 .018 -931.38489 -83.4544
Took.F3.1 2.00 405.5918 181.41739 116 -86.7364 897.9200
3.00 103.9077181.41739 .850 -388.4209 596.2359
1.00 -405.5918 181.41734 116 -897.920( 86.7364
3.00 -301.6841 181.41739 .281 -794.0123 190.64417)
1.00 -103.9077 181.41739 .850 -596.2359 388.4205
2.00 301.6841 181.41739 .281 -190.644] 794.0123
Soot.F1.1 2.00 -111.8783 145.67202 749 -507.2012 283.4445
3.00 5.7860] 145.67204 .999 -389.53649 401.1089
1.00 111.8783 145.67204 749 -283.4445 507.2012
3.00 117.6643 145.67204 727 -277.6589 512.9872
1.00 -5.7860| 145.67202 .999 -401.1089 389.5368
2.00 -117.6643 145.67202 727 -512.9872 277.6585
Soot.F2.1 2.00 -135.0974 220.2482( .830 -732.8041 462.6093
3.00 10.6666 220.2482( .999 -587.0402 608.3733
1.00 135.0974 220.2482( .830 -462.6093 732.804])
3.00 145.764(Q 220.2482( .806 -451.9428§ 743.4707
1.00 -10.6666 220.2482( .999 -608.3733 587.0402
2.00 -145.764( 220.2482( .806 -743.4707 451.9428
Soot.F3.1 2.00 357.3274 161.10835 119 -79.8862 794.5413
3.00 254.4951 161.10839 .315 -182.7187 691.7089
1.00 -357.3275 161.10835 119 -794.5413 79.8862
3.00 -102.8324 161.10835 .818 -540.0462 334.3813
1.00 -254.4957 161.10835 .315 -691.7089 182.7187
2.00 102.8324 161.10834 .818 -334.3813 540.0462
Suit.F1.1 2.00 -46.2462 19.22241] .087 -98.4117 5.9194
3.00 -20.6603 19.22241 573 -72.8258 31.5052
1.00 46.2462 19.22241 .087 -5.9194 98.4117
3.00 25.5859 19.22247 433 -26.5797| 77.7514
1.00 20.6603 19.22247 573 -31.5052 72.8258
2.00 -25.5859 19.22241] 433 -77.7514 26.5797
Suit.F2.1 2.00 339.0790| 70.36763 .001 148.1163 530.0418
3.00 184.4348 70.36763 .059 -6.5280 375.3976
1.00 -339.0790| 70.36763 .001 -530.0418 -148.1163
3.00 -154.6443 70.36763 123 -345.607( 36.3185
1.00 -184.4348 70.36763 .059 -375.3976 6.5280
2.00 154.6443 70.36763 123 -36.3185 345.6070
Suit.F3.1 2.00 380.1566 138.63195 .047 3.9391] 756.3742
3.00 -101.188§ 138.63195 770 -477.4064 275.0288
1.00 -380.1566 138.63195 .047 -756.3742 -3.9391
3.00 -481.3454| 138.63195 .012 -857.563( -105.1278§
1.00 101.1884 138.63194 770 -275.0288 477.4064
2.00 481.3454| 138.63195 .012 105.1278§ 857.5630
Tuque.F1.1 2.00 -274.5338 135.9912] .165 -643.585( 94.5174
3.00 -9.0945] 135.9912] .998 -378.1457 359.9567
1.00 274.5338 135.99121] .165 -94.5174 643.5850
3.00 265.4393 135.99121] .183 -103.6119 634.4904
1.00 9.0945 135.99121 .998 -359.9567 378.1457
2.00 -265.4393 135.99121 .183 -634.4904 103.6119
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Tuque.F2.1 A 2.00 121.4954 143.63341 .705 -268.295] 511.2860
3.00 163.7479 143.63341 .536 -226.043( 553.5380

B 1.00 -121.4954 143.63341 .705 -511.286( 268.295]

3.00 42.2521] 143.6334] .958 -347.5384 432.0424

C 1.00 -163.7475 143.63341 .536 -553.538( 226.0430

2.00 -42.2521] 143.6334] .958 -432.0424 347.5384

Tuque.F3.1 A 2.00 357.18379 277.13427 455 -394.9001 1109.2665
3.00 463.412( 277.134272 277 -288.6713 1215.4953

B 1.00 -357.1832 277.13422 .455| -1109.2664 394.900]

3.00 106.2287 277.13424 .930 -645.8547 858.3120

C 1.00 -463.412( 277.13422 277 -1215.4959 288.6713

2.00 -106.2287 277.13422 .930 -858.312( 645.8545

Boot.F1.1 A 2.00 -113.4457 64.90030 .249 -289.5713 62.6799
3.00 -54.5374 64.90030 .708 -230.663( 121.5882

B 1.00 113.4457 64.90030 .249 -62.6799 289.5713

3.00 58.9083 64.9003( .670 -117.2173 235.0339

C 1.00 54.5374 64.9003( .708 -121.5882 230.6630

2.00 -58.9083 64.90030 .670 -235.0339 117.2173

Boot.F2.1 A 2.00 415.8401 197.18727 143 -119.284(Q 950.9643
3.00 448.4779 197.18727 .108 -86.6466 983.6017

B 1.00 -415.8401 197.18724 143 -950.9643 119.284(

3.00 32.6374 197.18727 .986 -502.48671 567.7615

C 1.00 -448.4775 197.18722 .108 -983.6017 86.6466

2.00 -32.6374 197.18722 .986 -567.7615 502.4867

Boot.F3.1 A 2.00 608.3648]210.32198 .036 37.5958 1179.1339
3.00 259.6634 210.32199 484 -311.1057 830.4325

B 1.00 -608.3648|210.32198 .036] -1179.1339 -37.5958

3.00 -348.7014 210.32194 .283 -919.4709 222.0676

C 1.00 -259.6634 210.32199 484 -830.4325 311.1057

2.00 348.7014 210.32198 .283 -222.0674 919.4705

Bit.F1.2 A 2.00 3.6578] 11.92152 .954 -28.6947] 36.0103
3.00 -20.4489 11.92152 .261 -52.8014 11.9036

B 1.00 -3.6578 11.92152 .954 -36.0103 28.6947

3.00 -24.1067] 11.92152 .164 -56.4592 8.2458

C 1.00 20.4489 11.92157 .261 -11.9034 52.8014

2.00 24,1067 11.92152 .164 -8.2458 56.4592

Bit.F2.2 A 2.00 -107.9924| 19.75238 .000 -161.5962 -54.3887]
3.00 -67.7342| 19.75234 .013 -121.338( -14.1305

B 1.00 107.9924| 19.75234 .000 54.3887 161.5962

3.00 40.2582] 19.75238 .160 -13.3456 93.8619

C 1.00 67.7342| 19.75234 .013 14.1309 121.338(

2.00 -40.2582 19.75238 .160 -93.8619 13.3456

Bit.F3.2 A 2.00 157.8033 131.46291 .503 -198.9591 514.5657
3.00 -277.7517 131.4629] 142 -634.514( 79.0107

B 1.00 -157.8033 131.46291 .503 -514.5657 198.959])

3.00 -435.5550| 131.46291 .016 -792.3173 -78.7926

C 1.00 277.7517131.4629] 142 -79.0107 634.5140

2.00 435.5550( 131.46297 .016 78.7926 792.3173

Tick.F1.2 A 2.00 10.8321 13.48640 729 -25.7671 47.4314
3.00 -19.8949 13.48640 .362 -56.4941 16.7044
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B 1.00 -10.8321] 13.48640 729 -47.4314 25.7671

3.00 -30.7270 13.48640 .108 -67.3262 5.8722

C 1.00 19.8949 13.48640 .362 -16.7044 56.4941

2.00 30.7270 13.4864( .108 -5.8722 67.3262

Tick.F2.2 A 2.00 -51.8089 31.70111 .293 -137.839Q 34.2212
3.00 -72.3992 31.70111 .107 -158.4293 13.6309

B 1.00 51.8089 31.70111 .293 -34.2212 137.839(Q

3.00 -20.5903 31.70111 .812 -106.6203 65.4398

C 1.00 72.3992 31.70111 107 -13.6309 158.4293

2.00 20.5903 31.70117 .812 -65.4398 106.6203

Tick.F3.2 A 2.00 304.7414 141.86613 134 -80.2529 689.7361
3.00 -39.2849 141.86613 .962 -424.2794 345.7096

B 1.00 -304.7414 141.86613 134 -689.7361 80.2529

3.00 -344.0264 141.86613 .084 -729.0210 40.9679

C 1.00 39.2849 141.86619 .962 -345.7096 424.2794

2.00 344.0264 141.86613 .084 -40.9679 729.0210

Sit.F1.2 A 2.00 -10.357(0 22.22889 .898 -70.6814 49.9675
3.00 4.9930] 22.22889 .975 -55.3314 65.3175

B 1.00 10.357( 22.22889 .898 -49.9679 70.6814

3.00 15.3500 22.22889 791 -44.9749 75.6745

C 1.00 -4.9930| 22.22889 975 -65.3179 55.3314

2.00 -15.3500 22.22889 791 -75.6749 44.9745

Sit.F2.2 A 2.00 -122.3931 103.31826 511 -402.7768 157.9907
3.00 -135.2263 103.31826 444 -415.610] 145.1579

B 1.00 122.3931 103.31824 511 -157.9907 402.7768

3.00 -12.8332 103.31826 .992 -293.217( 267.5505

C 1.00 135.2263 103.31824 444 -145.1575 415.610Y

2.00 12.8332 103.31826 .992 -267.5509 293.2170

Sit.F3.2 A 2.00 195.2373 95.43844 .158 -63.7623 454.237(
3.00 45.9712 95.43844 .891 -213.0284 304.9709

B 1.00 -195.2373 95.43844 .158 -454.237(Q 63.7623

3.00 -149.2661 95.43844 .322 -408.26589 109.7334

C 1.00 -45.9712 95.43846 .891 -304.9709 213.0284

2.00 149.2661 95.43844 .322 -109.7334 408.2658

Beat.F1.2 A 2.00 .4886| 13.44557 .999 -35.9998 36.9770
3.00 -27.8769 13.44557 151 -64.3653 8.6115

B 1.00 -.4886| 13.44557 .999 -36.9770 35.9998

3.00 -28.3655 13.44557 142 -64.8539 8.1229

C 1.00 27.8769 13.44557 151 -8.6115 64.3653

2.00 28.3655 13.44557 142 -8.1229 64.8539

Beat.F2.2 A 2.00 -96.2657 | 22.77694 .003 -158.0774 -34.4539
3.00 -73.5992 | 22.77694 .019 -135.411(Q -11.7874

B 1.00 96.2657 | 22.77696 .003 34.4539 158.0774

3.00 22.6665 22.77694 .619 -39.1453 84.4783

C 1.00 73.5992 | 22.77696 .019 11.7874 135.411(Q

2.00 -22.6665 22.77696 .619 -84.4783 39.1453

Beat.F3.2 A 2.00 90.9119 75.59763 .501 -114.2444 296.0674
3.00 -2.0942] 75.59763 1.000 -207.250] 203.0617

B 1.00 -90.9115 75.59763 .501 -296.0674 114.2444

3.00 -93.0057] 75.59763 486 -298.1614 112.1502
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1.00 2.0942| 75.59763 1.000 -203.0617 207.2507
2.00 93.0057 75.59763 486 -112.1502 298.1614
Teak.F1.2 2.00 -3.7917| 13.96847 .964 -41.6992 34.1158
3.00 6.7124 13.96847 .892 -31.1950 44.6199
1.00 3.7917| 13.96847 .964 -34.1158§ 41.6992
3.00 10.5041f 13.96847 .758 -27.4033 48.4116
1.00 -6.7124] 13.96847 .892 -44.6199 31.1950
2.00 -10.5041f 13.96847 .758 -48.4116 27.4033
Teak.F2.2 2.00 -135.5972 60.31004 113 -299.26589 28.0714
3.00 -193.2095| 60.31004 .020 -356.8781 -29.5409
1.00 135.5972 60.31004 113 -28.0714 299.2658
3.00 -57.6123 60.31004 .642 -221.2810 106.0563
1.00 193.2095| 60.31004 .020 29.5409 356.8781
2.00 57.6123 60.31004 .642 -106.0563 221.2810
Teak.F3.2 2.00 86.2447 120.11947 776 -239.7338 412.2233
3.00 48.6660 120.11947 .922 -277.3125 374.6445
1.00 -86.2447 120.11947 776 -412.2233 239.7338
3.00 -37.578§ 120.11947 .952 -363.5573 288.3998
1.00 -48.6660 120.11947 .922 -374.6445 277.3125
2.00 37.5788 120.11947 .952 -288.3999 363.5573
Seat.F1.2 2.00 -32.0543| 10.58366 .028 -60.7761 -3.3325
3.00 -11.2147 10.58364 .582 -39.9365 17.5072
1.00 32.0543| 10.58364 .028 3.3325 60.7761
3.00 20.8397 10.58364 178 -7.8821 49.5615
1.00 11.2147 10.58366 .582 -17.5072 39.9365
2.00 -20.8397] 10.58364 178 -49.5615 7.8821]
Seat.F2.2 2.00 -154.4774| 32.91969 .001 -243.8144 -65.1403
3.00 -168.1402| 32.91969 .001 -257.4772 -78.8031
1.00 154.4774| 32.91969 .001 65.1403 243.8144
3.00 -13.662§ 32.91969 918 -102.9999 75.6742
1.00 168.1402( 32.91969 .001 78.8031 257.4772
2.00 13.662¢ 32.91969 918 -75.6742 102.9999
Seat.F3.2 2.00 70.1567] 107.66279 .811 -222.0172 362.3306
3.00 -103.0389 107.66279 .641 -395.2128§ 189.1350
1.00 -70.1567] 107.66279 .811 -362.3304 222.0172
3.00 -173.1956 107.66279 .303 -465.3697 118.9783
1.00 103.0389 107.66274 .641 -189.135(¢ 395.2128
2.00 173.1954 107.66279 .303 -118.9783 465.3699
Bet.F1.2 2.00 -30.0751] 34.52452 .691 -123.7673 63.6171
3.00 82.2349 34.52452 .090 -11.4573 175.927]
1.00 30.0751 34.52452 .691 -63.6171 123.7673
3.00 112.3100| 34.52452 .018 18.617§ 206.0027
1.00 -82.2349 34.52452 .090 -175.9271 11.4573
2.00 -112.3100| 34.52452 .018 -206.002] -18.617§
Bet.F2.2 2.00 7.6947( 114.5438( .998 -303.1528§ 318.542])
3.00 -181.2585 114.5438( .314 -492.106( 129.5889
1.00 -7.6947] 114.5438( .998 -318.542] 303.1528
3.00 -188.9537 114.5438( .286 -499.8007 121.8943
1.00 181.2585 114.5438( 314 -129.5889 492.1060
2.00 188.9532 114.5438( .286 -121.8943 499.8007
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Bet.F3.2 2.00 71.4457106.26054 .800 -216.9229 359.8142
3.00 -378.4387| 106.26054 .010 -666.8072 -90.0703
1.00 -71.4457 106.26054 .800 -359.8142 216.9228
3.00 -449.8844| 106.26054 .003 -738.2529 -161.516(
1.00 378.4387106.26054 .010 90.0703 666.8072
2.00 449.8844| 106.26054 .003 161.516(Q 738.2529
Tech.F1.2 2.00 -94.1926| 14.98783 .000 -134.8664 -53.518§
3.00 -13.7832] 14.98783 .663 -54.4570) 26.8904
1.00 94.1926| 14.98783 .000 53.5188 134.8664
3.00 80.4094 | 14.98783 .000 39.7356 121.0832
1.00 13.7832 14.98783 .663 -26.8904 54.4570
2.00 -80.4094 [ 14.98783 .000 -121.0832 -39.7356
Tech.F2.2 2.00 66.1339 34.25737 .189 -26.8332 159.1009
3.00 -28.0541] 34.25732 720 -121.0211] 64.9130
1.00 -66.1339 34.25732 .189 -159.1009 26.8332
3.00 -94.1880| 34.25733 .047 -187.155( -1.2209
1.00 28.0541 34.25737 .720 -64.9130 121.0217)
2.00 94.1880| 34.25732 .047 1.2209 187.155(Q
Tech.F3.2 2.00 -222.6228 126.92573 247 -567.0722 121.8264
3.00 -221.8664 126.92573 .249 -566.3159 122.5829
1.00 222.6224 126.92573 247 -121.8264 567.0722
3.00 .7563| 126.92573 1.000 -343.693] 345.2057
1.00 221.8664 126.92573 .249 -122.5829 566.3159
2.00 -.7563| 126.92573 1.000 -345.2057 343.693]
Set.F1.2 2.00 -58.9827 | 17.34159 .014 -106.044(Q -11.9213
3.00 -27.8103 17.34159 .305 -74.8717] 19.2511]
1.00 58.9827 | 17.34159 .014 11.9213 106.0440
3.00 31.1724 17.34159 .232 -15.8890) 78.2337
1.00 27.8103 17.34159 .305 -19.2511 74.8717
2.00 -31.1724 17.34159 .232 -78.2337] 15.8890
Set.F2.2 2.00 36.0990 18.95032 197 -15.3281 87.5261]]
3.00 53.0267| 18.95032 .043 1.5996 104.4539
1.00 -36.099(0] 18.95032 197 -87.5261 15.3281
3.00 16.9278 18.95032 .678 -34.4994 68.3549
1.00 -53.0267 | 18.95033 .043 -104.4539 -1.5996
2.00 -16.9278§ 18.95032 .678 -68.3549 34.4994
Set.F3.2 2.00 56.8930 62.94904 672 -113.9374 227.7233
3.00 -184.8083| 62.94906 .033 -355.6384 -13.9779
1.00 -56.8930 62.94904 672 -227.7233 113.9374
3.00 -241.7013| 62.94906 .006 -412.5314 -70.8709
1.00 184.8083| 62.94908 .033 13.9779 355.6386
2.00 241.7013| 62.94906 .006 70.8709 412.5314
Bate.F1.2 2.00 -9.2343 16.74745 .860 -54.6833 36.2148
3.00 -38.8709 16.74745 .100 -84.3196 6.5785
1.00 9.2343| 16.74745 .860 -36.2148 54.6833
3.00 -29.6363 16.74745 241 -75.0853 15.812§
1.00 38.8705 16.74745 .100 -6.5785 84.3196
2.00 29.6363 16.74749 241 -15.8128 75.0853
Bate.F2.2 2.00 -97.765¢ 57.24333 .264 -253.1118 57.5806
3.00 6.1784] 57.24333 .994 -149.1679 161.5244
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1.00 97.76569 57.24333 .264 -57.5804 253.1118
3.00 103.944Q 57.24333 .225 -51.4022 259.2902
1.00 -6.1784] 57.24333 .994 -161.5244 149.1678
2.00 -103.944(Q 57.24333 .225 -259.2902 51.4022
Bate.F3.2 2.00 22.9903 133.28344 .985 -338.7127 384.6933
3.00 -44.609§ 133.28349 .946 -406.3128§ 317.0933
1.00 -22.9903 133.28349 .985 -384.6933 338.7127
3.00 -67.6001f 133.28349 .880 -429.303] 294.1029
1.00 44.609¢ 133.28344 .946 -317.0933 406.3128
2.00 67.6001 133.28344 .880 -294.1029 429.303Y
Take.F1.2 2.00 -25.2808 18.62465 419 -75.8242 25.2625
3.00 -60.7081| 18.62464 .018 -111.2514 -10.1648
1.00 25.2808 18.62469 419 -25.2625 75.8242
3.00 -35.4273 18.62465 .198 -85.9706 15.1161]
1.00 60.7081| 18.62464 .018 10.164§ 111.2514
2.00 35.4273 18.62469 .198 -15.1161 85.9704
Take.F2.2 2.00 -152.6598| 39.8093( .006 -260.6937 -44.6258
3.00 -51.9619 39.80930 446 -159.9959 56.072]]
1.00 152.6598( 39.8093( .006 44.6258 260.6937
3.00 100.6979 39.80930 .070 -7.3361] 208.7318
1.00 51.9619 39.8093( 446 -56.0721 159.9959
2.00 -100.6979 39.80930 .070 -208.7318 7.3361
Take.F3.2 2.00 69.2087 129.13191 .867 -281.2279 419.6454
3.00 -164.9784 129.13197 461 -515.415( 185.4583
1.00 -69.2087] 129.13197 .867 -419.6454 281.2279
3.00 -234.1871 129.13197 .226 -584.6239 116.2496
1.00 164.9784 129.13191 461 -185.4583 515.4150
2.00 234.1871 129.13191 .226 -116.2494 584.6238
Sake.F1.2 2.00 4.2264] 17.1337] .970 -42.2708 50.7237
3.00 -30.6143 17.1337] .235 -77.1119 15.8829
1.00 -4.2264] 17.13371 .970 -50.7237] 42.2708
3.00 -34.8407] 17.1337] .161 -81.3380) 11.6565
1.00 30.6143 17.13371 .235 -15.8829 77.1115
2.00 34.8407 17.1337] .161 -11.6565 81.3380
Sake.F2.2 2.00 -91.8741| 18.62734 .001 -142.4248 -41.3234
3.00 73.5931| 18.62734 .005 23.0424 124.1439
1.00 91.8741| 18.62734 .001 41.3234 142.4248
3.00 165.4672| 18.62739 .000 114.9165 216.0180
1.00 -73.5931| 18.62734 .005 -124.1439 -23.0424
2.00 -165.4672| 18.62738 .000 -216.0180 -114.9167
Sake.F3.2 2.00 74.71221109.61144 .796 -222.7499 372.1743
3.00 -184.6071 109.61143 273 -482.069] 112.855(
1.00 -74.7122109.61143 .796 -372.1743 222.7499
3.00 -259.3192 109.61143 .093 -556.7813 38.1429
1.00 184.6071 109.61143 273 -112.855( 482.069]
2.00 259.3192 109.61143 .093 -38.1429 556.7813
Put.F1.2 2.00 -13.7822 14.81705 .657 -53.9925 26.4281
3.00 -41.1723| 14.81709 .044 -81.3826 -.9620]
1.00 13.7822 14.81705 .657 -26.4281 53.9925
3.00 -27.3901] 14.81705 .215 -67.6004 12.8202




88

1.00 41.1723| 14.81705 .044 .9620 81.3826
2.00 27.3901 14.81709 .215 -12.8202 67.6004
Put.F2.2 2.00 88.5840 142.88604 .827 -299.1777 476.3469
3.00 392.1019] 142.88602 .047 4.3396 779.864]
1.00 -88.58464 142.88607 .827 -476.3469 299.1777
3.00 303.5173 142.88607 .139 -84.2450) 691.2795
1.00 -392.1019] 142.88603 .047 -779.8641 -4.3396
2.00 -303.5173 142.88604 .139 -691.2799 84.2450
Put.F3.2 2.00 33.3593 150.86959 .976 -376.0687 442.7873
3.00 -611.1479] 150.86959 .004] -1020.5759 -201.7200
1.00 -33.3593 150.86959 .976 -442.7873 376.0687
3.00 -644.5072| 150.86959 .003] -1053.9354 -235.0793
1.00 611.1479] 150.86959 .004 201.7200 1020.5759
2.00 644.5072| 150.86959 .003 235.0793 1053.9357
Took.F1.2 2.00 .9453| 24.47793 .999 -65.4824 67.3732
3.00 32.0691 24.47793 444 -34.358§ 98.4970
1.00 -.9453| 24.47793 .999 -67.3732 65.4824
3.00 31.1238 24.47793 464 -35.3041 97.5517
1.00 -32.0691f 24.47793 444 -98.4970 34.3588
2.00 -31.123§ 24.47793 464 -97.5517] 35.3041
Took.F2.2 2.00 473.6575| 93.76460 .001 219.2003 728.1146
3.00 733.2088| 93.76460 .000 478.7514 987.6660
1.00 -473.6575| 93.76460 .001 -728.1144 -219.2003
3.00 259.5513| 93.76460 .045 5.0942 514.0085
1.00 -733.2088| 93.76460 .000 -987.666( -478.7514
2.00 -259.5513| 93.76460 .045 -514.0087 -5.0942
Took.F3.2 2.00 940.6050] 108.08797 .000 647.2773 1233.9321
3.00 367.8630| 108.08797 .014 74.5353 661.1908
1.00 -940.6050] 108.08797 .000| -1233.9321 -647.2773
3.00 -572.7420| 108.087971 .000 -866.0697 -279.4142
1.00 -367.8630|108.08797 .014 -661.1908§ -74.5353
2.00 572.7420| 108.08791 .000 279.4142 866.0697
Soot.F1.2 2.00 -13.484(0] 37.62616 .938 -115.5934 88.6254
3.00 41.3609 37.62614 .559 -60.7485 143.4703
1.00 13.4840 37.62614 .938 -88.6254 115.5934
3.00 54.8449 37.62614 .370 -47.2649 156.9543
1.00 -41.3609 37.62614 .559 -143.4703 60.7485
2.00 -54.8449 37.62614 .370 -156.9543 47.2645
Soot.F2.2 2.00 82.0110 110.98374 .765 -219.1754 383.1974
3.00 -23.4548 110.98379 .978 -324.6412 277.7316
1.00 -82.0110 110.98379 .765 -383.1974 219.1754
3.00 -105.4658 110.98379 .645 -406.6522 195.7204
1.00 23.4548 110.98374 .978 -277.7314 324.6412
2.00 105.465§ 110.98379 .645 -195.7204 406.6527
Soot.F3.2 2.00 442.4440|157.28913 .042 15.594§ 869.2932
3.00 24.6411 157.28914 .988 -402.208] 451.4903
1.00 -442.4440| 157.28912 .042 -869.2932 -15.5948
3.00 -417.803( 157.28912 .055 -844.6522 9.0462
1.00 -24.6411] 157.28917 .988 -451.4903 402.208
2.00 417.803( 157.28912 .055 -9.0462 844.652
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Suit.F1.2 A 2.00 -34.3970 15.59107 122 -76.7079 7.9138
3.00 -21.712¢ 15.59107 402 -64.0235 20.5982

B 1.00 34.3970 15.591071 122 -7.9138 76.7079

3.00 12.6844 15.59107 723 -29.6264 54.9952

C 1.00 21.712¢9 15.59107 402 -20.5982 64.0235

2.00 -12.6844 15.59107 723 -54.9952 29.6264

Suit.F2.2 A 2.00 308.0950| 91.26479 .014 60.4218 555.7682
3.00 175.7104 91.26479 191 -71.9626 423.3838§

B 1.00 -308.0950| 91.26479 .014 -555.7682 -60.4218

3.00 -132.3845 91.26479 374 -380.05771 115.2888

C 1.00 -175.710q4 91.26479 191 -423.38389 71.9626

2.00 132.3845 91.26479 374 -115.2889 380.0577

Suit.F3.2 A 2.00 683.3931| 184.40863 .008 182.9474 1183.8389
3.00 9.6460] 184.40869 .999 -490.7999 510.0917

B 1.00 -683.3931 | 184.40863 .008] -1183.8389 -182.9474

3.00 -673.7472| 184.40863 .008] -1174.193( -173.3014

C 1.00 -9.6460( 184.40869 .999 -510.0917 490.7998

2.00 673.7472| 184.40863 .008 173.3014 1174.193(

Tuque.F1.2 A 2.00 26.0077] 29.36949 .682 -53.6947 105.7109)
3.00 14.7500 29.36945 .882 -64.9525 94.4524

B 1.00 -26.0077 29.36945 .682 -105.7101 53.6947

3.00 -11.2577 29.36945 .930 -90.9602 68.4447

C 1.00 -14.7500 29.36945 .882 -94.4524 64.9525

2.00 11.2577 29.36945 .930 -68.4447 90.9602

Tuque.F2.2 A 2.00 246.3524 91.90717 .053 -3.0641 495.7689
3.00 338.4949| 91.90717 .008 89.0784 587.9115

B 1.00 -246.3524 91.90717 .053 -495.7689 3.0641

3.00 92.142¢ 91.907171 .615 -157.2739 341.559]1

C 1.00 -338.4949| 91.90717 .008 -587.9115 -89.0784

2.00 -92.142¢ 91.90717 .615 -341.559] 157.2739

Tuque.F3.2 A 2.00 922.3358( 160.58517 .000 486.5418 1358.1298
3.00 367.4364 160.58511 .106 -68.3571 803.2308

B 1.00 -922.3358| 160.58517 .000] -1358.1299 -486.5418

3.00 -554.8990| 160.58517 .012 -990.6929 -119.105(0

C 1.00 -367.4369 160.58511 .106 -803.2309 68.3571

2.00 554.8990| 160.58517 .012 119.1050 990.6929

Boot.F1.2 A 2.00 -128.0451] 66.07623 .187 -307.3619 51.2717
3.00 -17.2530 66.07623 .967 -196.5699 162.0638

B 1.00 128.0451 66.07623 .187 -51.2717 307.3619

3.00 110.7921 66.07623 .276 -68.5247] 290.1089

C 1.00 17.253(0 66.07623 .967 -162.0638 196.56989

2.00 -110.7921 66.07623 .276 -290.1089 68.5247

Boot.F2.2 A 2.00 306.3914 307.49064 .618 -528.0724 1140.8557
3.00 412.4053 307.49067 428 -422.0588 1246.8694

B 1.00 -306.3914 307.49064 .618| -1140.8557 528.0724

3.00 106.0137 307.49064 .943 -728.4504 940.4777

C 1.00 -412.4053 307.490627 428| -1246.8694 422.0588

2.00 -106.0137 307.49062 .943 -940.4771 728.4504

Boot.F3.2 A 2.00 356.7923 233.94585 .339 -278.087( 991.6715
3.00 128.0861 233.94584 .862 -506.793] 762.9653
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1.00 -356.7923 233.94585 .339 -991.6715 278.0870
3.00 -228.7062 233.94584 .629 -863.5854 406.1730
1.00 -128.0861 233.94584 .862 -762.9653 506.793

2.00 228.7064 233.94589 .629 -406.1730 863.5851




