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Abstract

This thesis investigates the cognitive language processing of South African Sign Language (SASL)
interpreters using positron emission tomography (PET). The study imgpeértconcerning
cognitive language processing during simultaneous interpreting and grapples with a specific
guestion: AWhat happens in the plurilingual b
| anguage/ s?0 The concepentaldd thiststudyras it eunidpiesatgei n g
intersection ofibuntutranslanguaging and interpreting praxis in plurilingual interpreting settings.
Interpreting in a plurilingual context is discussed concerning cognition, drawing on the theoretical
framework of Motor Resonance and Adaptive Control theories. This investigation aims to
understand cognitive language processing by plurilingual interpreters using neurological
examination and accessing the idiosyncrasy of interpreting from sign language-@eistul

mode) into a spoken languageyedgalauditory modg The research questions cover prominent
cognitive areas of activation during simultaneous interpreting and its relevance to language and
simultaneous interpreting. Twenty subjects took part in thidysithey interpretedraSASL text

into various South African spoken languages while PET brain imagsgiell asaseline and
activation imaging were recorded. Data were collected using a questionnaire, interpreted voice
notes and PET brain imaging. Aingulation approach was used to analyse the data by thematic
analysis of the questionnaire, ELAN transcription and annotations of the recorded interpretation
and NeuroQ" analysis of the PET brain imaging. The findings present evidencgdwitu
translangaging strategies during interpreting, mainly by ebtending and lexical borrowing.

For the cognitive part of the experiment, significant differences were seen in brain metabolism in
the right Primary Visual Cortex (rPVC), left Primary Visual Cortex @Vright inferior lateral
anterior Temporal Cortex (riLAT), left anterior Medial Temporal Cortex (IMAT) and the right
inferior lateral posterior Temporal Cortex (riLPT) across all respondents. Significant changes in
the primary visual cortices, left anidint anterior medial temporal cortex and right inferior lateral
posterior temporal cortex of experienced interpreters were recorded. These changes highlight the
role of visual cortices for visual inputs and processing and the temporal regions in language
processing during interpreting. This study pinpoints the defined anatomical part of the temporal
lobe that demonstrates changes during activation. The inferior or superior and lateral or medial
and anterior or posterior region of the temporal lobe is irtbiWwhen respondents interpret in the

directionality SASL to spoken languages.
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CHAPTER 1

Overview of the Study

1.1 Introduction

Interpreting is aemarkably higHevel task, gahoughthe immeliacy of interpreting makes it a
fleeting activity. The implausible characteristics of interpreting compared to transtasult in
interpreting beingiewed as a stepibling to translationThis view is rapidly evolving, given the
crossdisciplinary research in translation and interpreting studies. Current narratives in interpreting
circles, both in academia and among practitioners, aim to subggeneral, familiar descriptions

of the fragmented view of a separatist language peastream. Thereds, thereforeheen a rapid
increase in the number of publications in translation and interpreting journals, specifically those
linked to interpreting sign language. These publications tefl@daboration between sigand

spoken language and translatgmmnolars.

A common thread, and a prominent scholarly discussion in sign language interpreting studies, is

the quality of interpreting from sign to spoken language/s, also known as vdidagjer 2003).

A discrepancy in quality is evident as documentgdstudies investigating the perspectives of

users on interpreting quality by Napier and Barker (2004), De Wit and Sluis (2014), and De
Meulder and Haualand (2019). These studies were conducted in a European context, but in the
African context, specifichf in South Africa, the quality of interpreting froenuser® per pect i v
is only shared anecdotally. Deaf users are nf
various settings ranging from liaison to conference interpreting includingiédwghmeetings. In

addition, most South African Deaf users do not have insight into the directionality requirements

of voicing, such as the metalinguistic and cultural navigation skills required of the interpreter.
Given this situation, it is beneficial for vaus role players in South African Sign Language

(SASL) interpreting such as educators, researchers and practitioners, to gain insigl into

1 Voicing refers to retour interpreting where the sign language interpreter works from a sign languagepas the
language and expresses the interpreting product in spoken language, also referred to as the target language (Napier,
2003).



particular aspect that contributes tdfective interpreting namelygognitive processes during
interpreting. Undestanding cognition can aid in understanding the perceived challenges with
voicing, at least from the view of language processing in the cognitive doih&nparticulary

beneficial to understand the cognition of plurilingual interpreters during sinealiaimterpreting

wheremore than two languages operaimultaneously in the brailBased on cognitignthis

window could provide insight into théecision of word choice or communication choiaden

working from sign to voiceThis window couldurtherguide our understanding of the challenges
experienced, albefegardinga singular variable, the braiand its intricate operations of language.

This studyis relevant tocognitive language processing during simultaneous interprétireg
plurulingual cotext I't grapples with a speci fanguaggguest i o
bl ack box during interpreting from SASL to sp
the work of MoseiMercer, a conference interpret@searcher who stated thaléwing in an
intervi ew: A | got wvery intrigued with what wa
thought there has to be away to findb 6 ( Wa t Makalela (2008) &fers to the borderless
complexity of language overlaghere the prodlction of one language denot per seimply that

other language/s areo g n i switchedlof@ 6

My interest in cognition and simultaneous interpreting was fuelled by a statement made by
Tymoczko (2013) concerning <cogniti onologca dnechanigmer pr et
involved in translating and interpreting are one of the chief known unknowns in tiamsla

st udiTensozko (2012L1) also points to the unknown exploration of cognition and

translation/interpreting by stating:

Much of this terrancognita will be explored and illuminated by neuroscience
in the coming quartecentury, and significant discoveries about language
processing in translation will be made during the coming decade, linking
observable behavims at the macrtevel, with knowledge of what happens in
the production and reception of translation at the rHievel of the neuron and

the reuronal pathways of the brain.



Linking to discoveries in neuroscience anterpreting MoserMercer (2010unequivocally state

that, for interpeting to develop as a science, the third stage of a scientific discipline must be
pursued bycognitive neurosciencthis study seks to contribute. She alstates that cognitive
analysis enables analysis on a granular lsv@do assist in the sciefiit validation of interpreting
theory and models (Mos@fercer, 2010).

Thus far, understandinthe intense cognitive conceptual and physical blending processes of
interpreting has been based onaifyeandstimulusexperimentsrather than on rigorous ermnigal

testing using @gnitive imaging scans, fMRI or PE$pecifically in the Global Souffhe analysis

is based on modelling processed and imaging data to develop cognitive models of interpreting.
The exception is premier investigations conducted in Gebyg MoserMercer (2000)Hervais
Adelman, Mosemercer andsolestani (2011), Hervai&delman et al(2015), HervaisAdelman
andBabcock (2019). These studies have extended our knowledge of the neural pathways that link
cognition with action for bilingualsimultaneous spoken language interpreters. However, no
similar research has been conducted on plurilingual, simultaneous sign language interpreters with

aview towardstranslanguaging in plurilingual settings. This study seeks to fill this gap.

Cognition studies have been pursued mainly in the medical and neuropsychology fields without
the contributing, collaborative view of language practisear¢haush as interpreter$he added

value of practisearchers brings with it the ontological knowledge efpreting practiceThe

study is rooted in crosdisciplinary scholarship betwedhe Humanities and Neuroscience. It
proceeds from a critical perspective, which is an approach to the past that produces disturbances
to the inerpreting studies field to irvt familiar narratives of stasis. The project advances rival
perspectives for surveying developments. It proposes alternative trajectories in traditional
interpreting models related to language processing in plurilingual interpreting settings, as seen in

theubuntu translanguagingpntexts in the Global South.

2 Practisearcher refers to a language practitioner (interpreter) who also wears the hat of a remeétboenhabits

a dual role (Gile, 1995 and Péchhacker, 1995). Napier (2009 |, defines a practisearcher
practitioner [who] can work with a practisearcher or academic who is more experienced in research, whereby the
practitioner become a practiselaec and embark on his own journey of research and publication



1.2 Definition of Key Concepts

Although these critical concepts are discussed in more detail in the appropriate sections of this
thesis, definitions are included here to benefit the reader. Thetides below are provided to
ensure uniformity and understanding of these terms throughout the study, both for the researcher
and reader. In each of the following chapters, footnotes are provided for the technical terms

applicable to the specific chapter

Plurilingualism

In this study | make reference to plurilingualism and not multilingualism. Canagarajah &
Liyanage (2012{istinguish the two concepts @& The di fference between 1
plurilingualism is largely theoretical. These are different practices. The terms connote different

ways of perceiving the relationship between
(Canagarajahnd Liyanage, 2012:9) . Beacco (2005) defines pluri
constitutes the amplex but uniqgue competence, in social communication, to use different

languages for different purposes with differemkel s of commanl®o (Beacco,

Translanguaging

Makalela (2018: 34) defines translanguan g Inastead of lknguage use, speakane languaging

and between many names languages, they are translanguaging. Translanguaging is meaning
oriented and speaker oriented. What people do with languages (they are languaging) rather than
whatlangtages | ook | i k éAcchrding tolusterget al. €2017:82%)) witldin the

Deaf community, ATransl|l anguaging i s 4mbkengway Wwg¢
rat her t han as . @deswitchinge dnd wapsdangeayisgd have different
epistemological orientations. According @&arcia and Wei (2018) : ATransl anguagi
some components of codwvitching but, in addition, presents the use of additional language
resources and metiamguistic awareness based on the context and commumcate v e nt o . It

this distinction letween the two concepts that translanguaging is used in this study.



Plurilinguistic repertoires

The linguistic repertoire refers to the sum of the linguistic resources available to a plurilingual
individual (Busch, 2012). Backus (20@8) explains theimguistic repertoirghus RA reperto
is composed of a myriad of different communicative tools, with different degrees of functional
specializatiorisic]. No single resource is a communicative panacea; none is usdledslela

(2018) refers to théolend of language features used strategically and simultaneously by a

multilingual speakein the context of language repertoire.

Cognitive language processing

Cognitive | anguage processing refers to an in
source language (SASL) and render it in a functionally equivalent coherent message in the target
language (spoken language/s). The cognitive areas are defined according to the Brodmann
clasgfication presented in Chapter 3ection |. Cognitive language qmessing is considered a

central part of interpreting operations because failure at this level has a significant adverse effect

on the interpreteros | an gundargiandcopnitiely wecade a n . Th
message and render output in a défe mode, for examplérom SASL (visualgestural mode) to

spoken languages such as isiZulu, Sesotho and so on-&uatidry mode), presents a situation

where the interpreter cannot fulfil his or her role anthmunicativgourpose.

Sankofa hterpretingModel
Vari ous interpreting model s refl ect t he i nt
understanding of the inteprt er 6 s r ol e i revent.lOérelevancernouhisistady aré o n
the cognitive processing models that describe whatoaturgsih e i nt er preter 6s br

the source language into the target language/s. Notable interpreting models positeel are
foll owi ng: Sel es k o v(beteskdvitcls and tedemen g1934@ofononmos d e |
processing rmdel (Wilcox and Shaffer2005) G ieffor daxlel(File, 1995, 2018h)) Co kel y d's



model (Cokely, 1992) Mi zunoos ogel(Meuag 2005 giohrmmand Kal i na 6 s
comprehension angroduction model(Kohn and Kalina, 1996) Set t on gmatocgni t i
model(Setton, 1995)andWilcox andS h a f f e r 0 soda(Wicoxiarid iSivater, 2005).

This study proposesraovelinterpreting model based atbuntutranslanguaging strategieghe

model is named the Sankofa Interpreting Mo8ahkofgSe wo were fi na wosankofa a yenRyiis

is an African word from thé\kan tribeof Ghanawhichmeansiii t i s not taboo to
ri sk of bei(Tapade & Talpaddy 20kehdr~dider, 2009 The sankofasymbolises

t he Akan peopl e 0 shasgdwe gitical Exanmtiork & welN hsmtdllggent and

patient investigationThis model is embedded in the reflective, ethroaltilanguagingpractice

of interpreters in plurilingual, translanguaging speech and sign communities. In this model, the
communicative exchange beten thenterlocutors is located in relile ubuntutranslanguaging
phenomena where the interpreter is considered a part of the communicative exchange. In bridging
the gap between the speech and sign communities, the model reflects the interpretargmediati
between L1, L2 and L3 and employing their holistic linguistic repertoire to ensure the
communicative aim is achieved. This model psoposed in Chapte6 as part of the

recommendationrwarded bythis study

1.3Background to the Sudy

By the 1950s, theognitive revolution, brought new disciplinary perspectives in linguistics,
neuroscience, and computer scieligiller, 2003). Psycholinguistics flourished thanks to the
cognitive revolution in the 1950&henthe first studies on interpreters were cateeit by Paneth,

Kurz, Oléron and Nanpon and Barik and Ger\idre migration from behaviorism to cognitivism

is not best represented in terms of a Kuhnian
this regardGreenwood (1999) states:

theoreical definitions of the sensory register, attention, loagd shorterm memory,
depth grammar, cognitive heuristics, visual perception, propositional and imagery coding,
episodic and semantic memory, templatatching, procedural networks, inference,

induction and the like have abounded in the cognitive psychologiaatlite, operational



definitionsas opposed tepecified operational measuresthese phenomena have been

non-exisitent.Cognitive psychological theories from the 1950s onward geneidlly d

Focusing specifically on interpreting studies and cognition, cognitive science became a significant
reference for psycholinguistic research concepts and theacesding to MoseMercer (2000).
Fabbro et al. (1990) produced scrientific resulteenebral lateraation, which found righthand
interference in simultaneous interpretation from LI to L2, where L2 showed wedletafsphere
lateralsation.This finding confirmed the overall activation of the left and right hemispheres in

simultaneous iterpretation.

Interpreting scholars developed initial thedrgsed explanationsf interpreting that have not yet

been tested to a sufficient extent to either corroborate or falsify them with evidence from cognition
experimentsMartin (2020: 173) stategiTranslatology should includeognitive approaches to
accountfor translation and interpretingOf significance in this contexif translatologyis the
interdisciplinary collaboration between cognitive nesctence and interpreting studieghere
MoserMercer (2010under the auspices die University of Genevambarked on conducting
cognition studies on human information processing aspects linked to interpreting. Researchers at
the Universityof Geneva Neuroscienceahoratory HervaisAdelmanet al. 011), Hervais
Adelman et al.(2015) and Hervai®\delman andBabcock (2019), proposefiMRI imaging
evidence of two regions significantly active in executive management tasks namely, the caudate
nucleus and putamen. fMRI brain imaging has revealed thaatidate is prominent in networks

that regulate cognition and action. Given the advances and findings of cognitive investigations in
simultaneous spoken language interpreters using fMRI, reseaiotesed orunderstanithg how

the various cognitiveareas dentified interact. Theurrent project replicates the University of
Geneva experiments by refocusing the cognition experiment on plurilingual SASL interpreters
during simultaneous interpretinffom SASL to spoken languageBhe replicated experiment
focuses on cognitive areas prominent in modality differences, which are-gsstairal versus

vocalauditory.

In creating new knowledge and alternative lenses, it is critical for Global South scholars to posit

empirical evidence that contributes to acadepnagress, something this thesis seeks to address.
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Makalela (2018)states that the Global South presents unique disruptions to the orthodoxy of a
monolingual/bilingual fame of thinkingfound in the Global NorthMakalela (2018) refers to
fubuntu translaguaging, which explitcitly conveysnultilingualismin the light of ceexistence

of language antheir intedependenies. DatedEuropean monolingualogmas are now confronted

with transformation, focusing on synthesising local epistemologies, ontglegidsndigenous
knowledge systemsuch as Sankaf&uch is the case and current reality of SASL interpreting.
Formally and informally trained SASL interpreters are products of an education system that was,
and still is, partially epistemologically embeddadthe European content, thepand models.

This disjuncture presents a scenario where theory and practice are disconnected in plurilingual,

ubuntutranslanguaging communitieshere South African sign language interpreters practi

In addition, the nterpreters are neith@ative English speakers (Heap avidrgans, 2006) nor

native SASL signers, except Children of Deaf Adults (CQDRurthermoremost interpreters

were educateith the South Africaprimaryand secondary education system, wisamotEnglish

medium baseddowever the tertiary education system follows an English medium of instruction
and requires written academic English ability. However, the language policy of progressive tertiary
institutions is changingvhere policy is bein@amenad to reflect language use in the proviirce

which the university is situated. The change in language pbksycome aboumainly to rid the
institutions of implicit systemic exclusion based on language. Inclusive language policy is
achieved by first crating a multilingual environment for developing all languages. Second, to
create increased access to learning by ensuring that the language of learning and teaching (LOLT)
does not exclude the advancement of students in the education systeacademicpace as
Makalela (20189) states should be a platform for translanguagiBgrause intellectualisation is
essentially about use, that is, a language becomes intellectualised at the moment of use in an
academic environment, translanguaging is a pedadagfiedegy that offers this natural use of
languages fluidly and presents opportunities for both intellectualisation and decolonisation of
academic discourses that have to date favoured english monolingual tendéruesontext
corroborates the dynamaf a colonised linguistic repertoire of most SASL interpreters. Due to

3 Children of Deaf Adults (CODA) are referred to as L1 sign language users according to Heap and Morgans (2006.)
A distinction is made in this study between CODA and heritage interpretditipreez (HIP), where the latter refers
to a CODA who is professionally trained as an interpreter withiggdlanguage.



the changing landscape of language practice and its operational relevance in the language practice
framework, there is a pressing need for redearhe South African market dictatesnaed for
marketready interpreterswho can render professional interpreting sevices for a plurilingual
community. However, the curreatlucation and training practices and prajasnot feed into to

the market reality.

In the language practice field, Itecomes even more beneficial in understanding the acts of
language practice (specifibasign language interpretingyhen research is presented from the

6ot her enddé. This other end has its beginning
acknowledging the aspect of seHpresentation and diverse linguistic repertoires of the
practisearcher and respondents, it reflects an approach rooted in respect for the fundamental human
and linguistic rights of minority groups, such as the Deaf communitjre African context, this

approach in the research is rooted in the principledontu* As a researcher, it is imperative to
contextualise a community project by constant referenttestaporidiumntu ngumntu ngabariu

(aperson is a person througther peoplk ° As stated by Eze (2011P): fi & person is a person
through other peopled strikes an affirmation
in his or her uniqueness and differenteh e ¢ | amd is not a self gi d st

constitution dependent on this otherness creation ofaerlatid distance.

Under pinning the background of this research
research must provide a theoretical framework feystematic and coheredéscription of old

and weltgrounded intuitionsHe states:fiTheories can only be improved or disproved through
experimental research, so itigh time to agree on sorne common, basic pnaasto reestablish

the normakelationship between them ( M,2020: 183).

“filbuntd i s a Ngu n idefBeshumamessas comingenh aespecfor humanity (Lundin, 2012).
5> AUmntu ngumntu ngabaris an isKkhosa phrastéhattranslate | am because we areodo (Lundi
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1.4 Rationale

Crossdisciplinary research presents a unique opportunity for scholars from different study fields
to present integrative, novel perspectives that contribute to the transformation of disciplines. This
study explores cognitev language processing and draws on scholarly works primarily in
translation and interpreting studies and neuroscience. This study adds to the scholarly works in

translation and interpreting studies and neuroscience and is, therefore, timely

Perspective®n translanguaging theory are incorporated from a critical analysis perspective to
produce disturbances to the pedagogy of interpreting studies and interpreting gractice
plurilingual speech and sign communities. The effects of translanguagiagpluilingual
environmentsuch as South Africa and cognitive language processing are central to this study to
provide insight into the mental operations of ditaeous interpreters using PBfain imaging.
According to my knowledge, previous research in prieting studies, specifically sign language
interpreting studies, has not introduced the conceptinoslanguaging relatetd the process of
interpreting. In addition, to my knowledge, none of the interpreting models project the idea of
translanguaging ahits function in the communicative event. Furthermore, the literature on
interpreting models is silent on interpreter
interpreted event. Another aspect related to the studies enumerated above isrphgabgeach

and context. Studies conducted in the Global North contribute to the operational definitions of
interpretng and its associated dynamibst lack investigation in cognition with specific reference

to language processing as it appears imilpigual SASL interpreting. It can be surmised that
aspects of plurilingualism, translanguagiagd cognition during simultaneous interpreting from

a visualgestural to a vocauditory mode remain an undeysearched aspect. Sign language
interpreting tudies present a perplexing reticemegardingaspects of cognitive investigation

during simultaneous interpreting.

In the context of plurilingualism, this project seeks to understand cognitive functioning and the
interface with linguistics when intergneg from SASL to spoken language/and how
translanguaging unfolds in the final interpreting product in the target langitagestudy is timely

in proposingan alternave lensby means of whichto interpreting practe in plurilingual
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communities. Ths study is progressive in recognising the holistic professional, linguastit

soci al profile of SASL interpreters. This stu
role as communication agents. Most importantly, this study acknowledgestheir pr et er s 6 r
restorative justice for minority language/s and linguistic minority communities by working in
multimodal and multisensory modes (audi@and visualgestural mode) to construct
communicative meaning in plurilingual settings. It is cdrérad pertinent to the statement by
Mazzafero (2018 4 )nteradional communicative practices are sensitive to how linguistic and
semiotic materials are creatively and critically processed by speakers to construct and organise
their everyday life, by acaung knowledge about the context and the participants involved in the

interaction. 0

The concept of translanguaging is fundamental to this study. It clarifies the intersection of
translanguaging and interpreting praxis in plurilingual interpreting settifiganslanguaging in

the interpreting conte is understood in this studsthe application ointerpreting strategiesnd
decisionmaking in everyday interpretl communicative evenits orderto satisfycommunicative

intent. Interpreting communicativetent presents a nexus of negotiated and constructed strategies,
resulting in a meaningful social interaction that recognises and affirms the linguistic repertoires of
plurilingual personsas defined by Mazzaferro (2018) and Garcia and Li Wei (2014). The
statement by Mazzaferro (2088 is significant in redefining interpreting in a plurilingual,
translanguaging environmeas folows A Languages are not fixed en
shaped and reconstructed because language is not an abstratio$ysted rules and norms, but

practice and action performed by individuals in reflexives | at i onal anHBurthkn al ogi
to the understanding of translanguaging strategies is the evidence presented by Kusters et al. (2017)
of translanguaging iDeaf communities, where sign language interpreters are expected to function

and render coherent interpreting products in the target languzaged on translanguaged input

language, in this context a sign language input language that has elementdarfguagsng.
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1.5Aim and Objectives of the 8udy

The motivation for this inquiry is twiold:

First, t o under stand plurilingual interpr
neurological investigation.
Second, to access the idiosyncrasy of siam@ous interpreting from sign language (visual

gestural mode) intepoken language/s (aueioode).

151 Aim

The study aims tqrovide evidence of cognitive language processing during simultaneous

interpreting in SASL interpreters.

1.5.2 Objectives
The primary olgctive of the study is to document the cognitive areas activated undesrRiBT
imaging during simultaneous interpreting. The secondary objective is to develop an interpreting

model informed by translanguaging strategies during simultaneous interpreting.

1.6 Statement of the Research Problem

Interpreting studies research mainly investigates the technicalities and models of interpreting
processes as seen in the scholarly work$Hafrington andTurner (2001), Péchhaek and
Shlesinger (2002), Janzen akdrpinski (2005) and Locker McKee aizhvis (2010). Previous
research by Kahane (2000), Kellett (2008hlesinger (1997), De Wit ar&luis (2014) and De

Wit (2011; 2016) documented the quality of interpretation in both spoken andasigumabes.
Studies that emonstratehe quality of interpreting are mainly discussed by P6chhacker (2002).
The quality of sign language interpreters and interpreting has been covered by Cokely & Winston
(2008 2009), Napier (2003), Napier aBarker (2004) and Napi@andRohan (200). The quality
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of spoken language interpreters has mrumented by Edwards, Temple aldxander (2005)

and Locker McKee (2008). Aspects of conference interpreting quality have been discusded by
(1990; 2001), Kurz (1993), Vuorikoski (1995), Mog&B95; 1996), Kalina (2002) and Diriker
(2011).The studies mentioned focus on various aspects of interpreting and drawing conclusions
based on the overt interpreting product. However, it will aid our understanding of interpreting by
researching cognitivéunctioning during simultaneous interpreting to corroborate and present
evidence on the cognie processes of interpreting usimgaging studies. Contributions from
researchers focusing on models of interpreting prese@nidimensional lensince theyexclude

the implicit, covert, cognitive processes demonstrated by neurological experiments.

1.7 Statement of Research Questions

1.7.1 Primary research question
Which brain clusters are activated neuroanatomically while interpreting SASL to spoken language

under EET-brain imagirgy?

1.7.2 Secondary research question
a) Which specific brain areas show significant activation during simultaneous interpreting?

b) How does the optic chiasm present when processing SASL into spokeradarfgju
simultaneously under PHJrain imaging?
c) What does the perisylvian region present during interpreting simultaneously from a visual

gestural modality to audispeech modality?

In an attemptd answer the research questidhs, illustrations below are incorporatedctarify
the biology of the braiand the link to the research questions. The figure below illustrates the brain
and highlights the 14 brain cluster areas of interest in this study concerning the primary research

question.
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Functional Areas of
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Irage perception
Association Area
Short-serm memory
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Figure T Anatomy of the brain (Zhang, 2019).

Figure 2below llustrates brain areas relevant to the secondary research questions of the study,

guestions a and c.

auditory Wernicke's Angular visual
cortex area gyrus cortex

Figure2Per i syl vi an | anguage areas (Brocads and

associated brain regions (Pinel, 2000).
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Figure3 below illustrate the optic chiasma. The optic chiasm links to the visual cortex to make
sense of visual information. This aspect of visual information is relevant to the study because of
the visual language input by SASL. This information will assist in responding ®etundary

research question (b).

Cerebral hemispheres

|
Anterior - y

Eye
Olfactory bulb
Optic nerve

Olfactory tracts

Frontal

Optic chiasm
-0 ¥ Pituitary gland
&s\‘m% Optic tract
L~ ~ m}vp Mammillary bodies
’ NN Midbrain
Brainstem

Cerebrum— |ope

i W Pons

\ l? I '\ Medulla

oblongata

. — Cranial nerves
Occipita

lobe

Cerebellum

Posterior

Figure3: Integrated neurological functional vistmbcessing model (LaPres, 2009).

1.8 Statement of the Predictive Hypothesis

From sign to spoken language/s, the simultaneoigspreting product is directlynked to he

nexus of cognitive language processing and the linguistic repertoire of a plurilingual interpreter.

1.9 Theoretical Framework

This study is underpinned by the motagaitiontheory (MCT) and the adaptive contrbkbry
(ACT) to allow for application om theoretical level contextualised to the act of interpretirgg in
plurilingual setting using PEDrain imaging.lt anticipates sketching contours of the extended

application of the MCT and ACT in interpreting studies.
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data collection tools namebyquetionnaire, voice recordingf the interpretation, and PHirain
imaging. The data analysis tools include AmberScript Audio Transcription Software, EUDICO

Linguistic Annotator (ELAN) and PEBrain analysis software Neurdt)
1.10 Methodology

The research @gn is a mixed method study that employs both qualitative and quantitative
met hods. Cresswel |l (1998:457) defines the mix
guantitative method and one qualitative method is used to collect, analyse and rejogg fmd

single studyo.

1.10.1Participants in the study

The study subjects are plurilingual sign laage interpreters. The study used purposive sampling,
a nonprobability sampling method based thre characteristics of a population amtluded
plurilingual interpreters witla minimum of three languages inclusive of SASL. The sampling

target was twenty interpreters.

1.10.Medical protocol

Developing protocols for PEBrain imaging provide valid dosimetry procedures with preparation
and acquisition tiras according to staadd clinical practice (Vaquero adnahan, 2015). This
project s pr oardalmioal protedurek forwErais imagimglas, posited Ibarris

et al. (2005), Jeong et al. (2006), Alessandrini et al. (R0tdrger andGued (2018) and
Chiaravalloti et al. (2019)The detailed medical protocol developed for this specific study is
discussed in Chaptdr Methodology Reference isnade to relevant PEdrain imaging potocols

in the data analysis,Hapter5, section C.
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1.10.3 Data collection and analysis
More than one method is used to obtain converging evidence, that is, a triangulation of data. Data
were colected using three toolguestionnaires, voice reabngs (interpretation) and PHIrain

imaging.

The specific faus of the data analysis in this study was the analysis of the interpreting processes
of reception (SASL input) and production (spoken language(s) output) to map the linguistic
interpreting strategies presented during the experiment. No prior researdhbeofdund that
focuses specifically on translanguaging during simultaneous interpreting between two language

modalities.

The following approach was used for data analysis:

A) Questionnairesanalysis follows the themes according to the questionnaire.

B) Voice notes: the interpreted recordings of the respondents (voice notes) were transcribed

and analysed using AmberScript and ELAN.

C) PET brain imaging: Neuro® software was used to analyse cognitive activity and areas

of significance under activation.

1.10.4 Ethics

Medical ethics clearance applies to this study sinenploys medical technology (PHrain
imaging). In addition, video and audio recordings were made, which impacted anonymity and
confidentiality. The respondents were informed of the aims anzegses of the research before
they agreed to take pathformed consent was obtained using the participant information sheet
(PIS) and the consent forfior both the interpreter respondents and the SASL source text
contributors (Appendixes A (1), A(1) (& (I1) . A briefing and orientation document was prepared
that outlinel the processwhich orientaed the respondents when they preserfor the scan
(Appendix A (iv) T Briefing and orientation documeri}hical clearance for this study was
obtained fronthe University of the Witwatersrand Human Research Ethics Committee (Medical),
Clearance Certificate M 181110A8ppendixesA, A (V), A (VI).
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1.11 Organization of chapters

Chapter 1lintroduces the study and providamntext by locating iin the emerging &ld of cross
disciplinary scholarship between Humanities (Interpreting Studies/Language Pracitte) a
Cognitive NeureScience (PEbrain imaging). This chapter provides a background to the study,
the definition of critical concepts, rationale, aims angecives, a statement of the research
problem and research questions. It provides the reader with a map of the thesis by briefly outlining
the theoretical framework and methodology. In addition, it introduces the reader to the data
collection tools and presses followed in the study. Finally, the limitations of the study are
presented.

Chapter 2 focuses on the literature review and comprises three sections: Section I: Cognitive

language processing, Section Il: Interpreting and Section Ill: Translanguagin

Chapter 3provides the theoretical framework

Chapter 4guides the reader on theethodology followed in the study.

Chapters: documents the data collection tools antection processes. fiiresents and illustrates
the data analysis of the studpd discusses the findings and extension of the application of the
MCT and ACTto interpreting contexts.

Chapter6: is the concluding chapter of the study and presemtsations, conclusions and

recommendations for future researctisT chapter presemtthe novel pxeological model of

interpreting the Sankofa Interpreting Model.
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CHAPTER 2

Literature Review

Section |

Cognitive Language Processing

AThere Iis no greater i mpediment to a unifie
Aristotelian tendency to consider cognitive functions as separate entities
(Fuster, 2008:11).

2.1 Introduction

According to Meir et al. (2012)ahguage and its origingspirea natural curiosity to undeestd
where it startedand how i$ evolution progressea@cross timeKent (2012) frames language
development as a naturgrocess that reaches maturity. Despite the continuedsayriblauser et
al. (2014) suggeghat various investigations inthe origin of language remain unverifialaled

thereforetheor i gi ns and evolution of humansd | ingui s

One view of language and ibsigin is that of Chomsky (1968:},.who is an established scholar

in the philosophical study of mind aagédisd angua
biolog i c al . Bnbrgnehedtindthis statement is the view that language is an inner mental
function. The view of language as an innately specified mental object is linked to language
acquisition, and the acquisition proses directly implicat a highetorder function according to

Chomsky (2000), Cowie (2017) and Kedar (2019). In extending our understanding of human
language, perceived to be domapecific, Hauser, ChomskgndFitch (2002) bring to the fore

cognitive and perceptual systemgpast of human language hubs. The curreagnification and

brain imaging techniquemnablethe analysis of tissues and molecules, which is believed to aid in

the functional mapping of the cerebral cortex and the physical Aagmrding to Ackerman

(199265): AMapping reveals the differential di str
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function [ i n t.Kaas (1987 suggasstatrseidjes donesoh mammal cortices
through electrophysiolo§yand cytoarchitectufepresented topograptacmaps, which illustrated

the innate connectedness of neurological components and functions. In addition, the most recent
analysis of brain networks is dobgnew imaging acquisition medds, graph theorand dynamic
systems (Sporns, 2013).

In this setion of the literature reviemthe focus is on the biology of the brain and cognition

experiments that conform to language and brain functioning.

2.2 Neuroanatomy of the Bain

This section of the literature review provides a holistic orientation édothin and cognitive
functions. Tis study is equally interested in both hemisphedeg to theanalytic language
processing ifi the left hemisphere) and the vistgéstural nature of SASLIn( the right
hemisphere).

2.2.1 The erebrum

Accordingto Andeson andLightfoot (2002), the cerebrum compromises four lobes: the frontal,
temporal, parietaland occipital. The cerebrum is the most substantial part of the brain that
regulates cognitive functions. Contralateral brain function means that the lefphereigoverns

the right side of the bogwandvice versaaccording to Coria et al.(2003), Concha, Bianco and
Wilson (2012), Groen et al. (2012), Turneradt (2015), Karolis, Corbetta, anthiebaut de
Schotten (2019pnnd Neubauer @il. (2020). Kroll ad Sundeman (2003), Leisman, Moustafa and
Shafir (2016) and Olulade et al. (2020Que thatanguage, rhythmic perception, tempeoatler
judgments, and mathematical thinking skills are found in the left hemisphere. The right hemisphere
is the hub fopaternmatching tasks, recogimig faces, and spatiatientation according to Kroll
andSundermar§2003), Thompsoischill, Bedny andsoldberg (2005) and Leisman et al. (2020).

6 Electrophysiology according to Carter & Shieh (2010) is definefiash e br anch of neurosci enc
electrical activity of Iiving neurons and investigates
(Carter & Shieh, 2010: 91).

" Cytoarchitecturgsee Bludau et al. 2014.
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Studies conducted by Murray, Bussey avfise (2000) and Nystrom et al. (2000)oguced
evidence that the left frontal lobe is activated when language is produced and the anterior right
lobe is activated in visuospatial processing. This evidence is supported byriEirié2z04),
Friederici, Meyer an®&/on Cramon |(2000) and Friederend Gazzaniga (2004), who name the
specific brain areas activated during semantic processihg &ars Triangularis (BA 45nd the

Pars Opercularis (BA 45/47).

According to Gow (2012) and Chee et al. (2004% temporal lobe presendstivation dumg
lexical tasks.According to Hesse et al. (2006), Kemertyak (2006) and Stephan, Fink and
Marshall (2007), activation of lexical tasks is not restrictethe temporal lobe. Hashimoto and
Sakai (2003), San Joswbertsn et al. (2004) and Jacquemat&cott (2006) present evidence
that phonological word forms and phonetic processing is found in thetonpbsterior superior
temporal cortexIn addition, these scholars propdbkat phonological processing in speech/sign

production presents in the tédfemisphere.

Conceptuakemantic knowledge and nqmonological lexical information present in the cortical
areas. Note that this cortical region is different from the superior temporal region that contains
word forms and phonologyVorsley et al (1999, Block (1995), Beeman ar@hiardlo (1998),
Wolpert, Goodbody andusain (1998 Hashimoto an&akai (2003and Boden (2006), conducted
hemodynamic neuroimaging studidfieypresented evidence that the left cortical side of the brain

is activated duringporocessing of lexicon. Neuroimaging studiesawcted by Horwitz et al.
(2003, b) and Kemeny et al. (2006) suggest that both the temporal lobe and thesteidor
superior temporal cortein the supramarginal gyrus aeetivated in lexical processing.he

authors further refer to the exact Brodmann areas activated when the brain processes lexicon
namely, BA 40BA 6 and BA 44 (Horwitz et al. 2003 (b) and Kemeny eR8D6).

Of relevance to this study are the findings from an experiment developde byaix Planck
Institute for Human Cognitive and Brain Sciences by Friederici et al. (2000) and Freaerici
Gazzaniga (2004). Evidence from the studies suggests that cognitive syntactic processing occurs
when the brain performs phonological processing @ord that is heard in a sentence (Frederici

et al, 2000 and FrederiandGazzaniga, 2004). In addition to these findings, evidence suggests
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that BA 44 is implicated in morphsyntactic integration that further activates BA 45 and BA 47
(Frederici et al2000 and Fredericand Gazzaniga, 2004). However, the study did not present
conclusive evidence of correcting an error or omission under the experiment, also referred to as
repair and revision as part of the monitoring phase in interpreting. Repair \asin®g are
interpreting strategies whereby the interpreter corrects the error in the target language output (Gile
2005). Mahendra et al. (200pyesent evidence of the basal ganglia in repair and revision

incidences.

When comparing studies of the brainsign language to clinical neuropsychology studies, there

is an inconsistency with the imgimg dataaccording to Pettito andarentette (199), Pettito et al

(2000; 2001; 2016) and Pettito (200E)09). Clinical neuropsychology and imaging present
actvation of the left hemisphere for sign language processing, but the imaging data do not provide
conclusive evidence regarding activation because the images also highlight the activation of the
right hemisphergKroll and Sunderman 200&ovelman et al. 208). The activation of the right
hemisphere is supported by Pettito akdvelman (2003) and Pettito & Dunbar (2004), who
presented evidence showing that left cognitive areas are responsible for multimodal language
processing. In this context of multimodgland that of sign languages as visgestural languages
McGuire et al. (1997) and Neville et al. (1997) suggest that processing of abstract linguistic

properties is evident in the temporal areas.

2.2.2 Brocabébs and Wernickeds Area

The Broca and Werniekaras apply to this study since they shioow language is processed on
asyntactic and lexical levgand how it integratesy interpreting. Both the upper part of the lateral
temporal lobe (Wernicld@® area) and the lower lateral part of the frontal I(®reca's area) fall
within perisylvian regions according to Hagoort (2006). The Broca area is concerned with
language produitin and comprehension arsthe brain area where syntactic processing, language
comprehension and mateelated activities occuiHagoort, 2006 and Stinnett, Reddy azabel,
2021).
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The Broca area is connectedtoWerkie 6 s ar ea b yamadthearoauatefdsalls t r act
(Gannon et al1998). These areas are situated in the parietal/temporal region in the left hemisphere
ands how evidence of I exical errors and inciden
area faused on semantics (Pandya, 1995; Dronkers, 18B6itiz and Garcia, 19972009 and
Nasios,Dardiotis, andviessinis, 2019 Br oca ds ar e a parstiangalatie(BAI4b) of t h
and the parspercularis (BA 44) and extends down to BA 47 aadkoto the frontal operculum

(Caplan et al. 2000 and Hago&006). The anterior portion is implicated with semantics and the
posterior is associatedith phonology (Nasisetal.2 0 1 9) . Brocads area 1is
language repetition, gesture production, sentence grammar, and fluidity and is involved in
interpretingthe actionsof others (Pettito, 2002,009).

Emmorey (2002staks that syntactic processipgesentd in the left perisylvian regions is the
same in both sign and spoken languages. This finding is confirmestuay by Horwitz et al.
(2003)on spoken and sign languages with evidence of activation in the Broca area. Murray et al.
(2000) suggest thatginer word order recognition is processed in the anterior and ventral auditory
regions in the left hemisphere.

2.2.3 The optic biasm

According to Kent (2012}he optic chiasm links visual information and praessit. However, he
stateghere is a fragented view on cognitive language processing and its link to the optic chiasm.
Recent studies present seipasic findings related taptic chiasm functioning. Partial crossing of

optic nerve fibers at the optic chiasm allows the visual cortex to receisamhe hemispheric
visual field from both eyesHerrera andsarcia Frigah, 2008 and Mehra aridoshirfar, 2020).

The optic tract plays a central role in visual processing and is composed of nerve filresvbgat

visual input (Mehra antfoshirfar,2020).The lateral geniculate nucleus of the thalamus plays an
essential role in visual processing. The lateral geniculate nucleus receives input from the cranial

nerve nuclei, tectum, tegmentum, colliculi, medwdiad pons.
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2.2.4 The cerebral ortex

To uncerstand how nerve impulses that eventually give effect to an action originate, | refer to the
studies conducted by Horwitz et al. (2003) and Kemeny et al. (200&re they explain the
processes that aid in cognition. These scholars posit that electioahearve impulses emanate

in dendrites and cell bodieandare conducted along the axon of the axon terminal. When the
impulse reaches the axon terminal, it must release newotitéers. The neurotransmittexrach

to receptor molecules that genertdteir own nerve impulses. Theserve impulses, contextual to

this study, are understood to give effect to a spoken language interpretation. If this interpretation
is delivered, we can deduce that cognition was successful. This part of cognition igditked
theoretical framework ohis study, which refers to the motor cognition theory (MCT) discussed

in Chapter 3, Theoretical Framework and Methodology).

2.2.5 The erebellum

The cerebellum, specificallhé lateral neocortical regipprovides a bas for higher cognitive
functions and showmvolvement diring languaye, memory and emotion (Fuste2004). The
cerebellum is made up of the basal ganglia and the hippocampus (Kemen3Q&t&)l. The right
cerebellum is involved in searching for lexigalowledge Caplan et aJ.2000& Caplan, 2001
Retrievinglexical items depends on the basal ganglia and the inferior frontal gyrus, specifically
Broabs area and BA 47 (208pl an, 2001 & Kotz et

2.3 The Network Raradigm

By fleshing out the neuo | ogi c al areas |linked to interpret
network paradigfhassists with understanding the intricacies of cognitive processes (Fuster, 2009).
This paradigm states that across various regions of the brain, higher cortit@nsinecussate

voluminously. What this implies, with reference to the neurological network, is that a single neuron

8Thenetworp ar adi gm is posited by Fuster who states the fol!|
a pattern of connections between neuron populations as
2003; 2004; 2008; 2009).
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forms part of variousietwork channelsto present a wholetegrated functionAccording to
Br odmannds eachadaudtyilltisiratea lexical, morphological, syntactic, grammatical
and computational functions that operate holifiigc@\ccording to Fuster (2009)inguistic and
cognitive processes are synchronised by executive control.

Executive memory Perceptual memory
Conceptual / A ™ . Conceptual
. i " \
Rules, Plans 7/ . \  Semantic
Programs / (] RN \ Episodic
/ A \ R \
acts J / : . \\ \ p
cts ’m . olysensory
. . , a S \ A A
Phyletic W v \d\.‘ Phyletic

motor sensory

Actions
(behavior, language)

Figure 4 Representational map of the hamlateral cortex (Fust, 20092062).

The complexities of language processing are often regarded as an automatic process. However, as
presented by cognition and language processing studies and the Network Paradigm, the process is

much more complethanthis.

2.4 Executive Operationalgation Processes

The understanding of a message involves cognitive processing ability. According to Dabrowska
(2012), various linguigt features such as grammatical, morphological, semanticsyntactic
items must be jmcessed simultaneously to arrive at either the expression or reception of a coherent

message.
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This section of the literature rew focuses on functional orgaat®ons of the sensory and
perception systems of the brain and their relation to speech suml vecognition. Behavioural,
cognitive and linguistic action can be seen in the carteke frontal lobe (Fuste001). h an

fMRI study, Koechlin, Ody an&ouneiher (2003), presented premier evidence of the cascading
neuro dynamics of the executivomtal hierarchy irmotor action. It is bythis data that they
inferred that the rostral prefrontal cortex cofgroehaviour. Botvinick (200§)resents models of
prefrontal functions. The significant finding relevant to Koechlin et al. (2a@3) is that fiThe

lateral prefrontal cortex is organizgsic] as a cascade of executive processes from premotor to
anterior prefrontal cortex regions that control behaviour according to stimuli, the present

perceptual context, and the temporal episode in whichtimw c c ur 0 .

This implies the circular flow of information from the environment to sensory structures, to motor
structures amh back again to the environment during the processing ofdiesited behaviour.

The study explains the pattern of prefrontal a¢tbvaof the caudal and rostral left prefrontal
cortex areas related to learning, episodic memory, working memory, andéwasking
paradigms. Ofdrther significance ithat Koechlin et al. (2003) presented evidence that activation
of the prefontal regons and the posteri@nterior axiss not based on relational complexity or
memory load. Instead is based on the temporal structure of representations underlying executive

control.

Cutsuridis (2013) msents cognitive models of the perception actigeiec(PAC) on atrtificial
intelligence (Al) models. For this studihere is a focus on perception and action (interpreting).
Koechlin et al. (2003) present the PAC based on imaging studies on humans.-Qggroo,

Aboitiz & Fuentealba (2015) propose@itive mapping of te PAC. According to these authors,

the PAC refers to an appropriate behavioural response based on perceptual information integration
in the prefrontal cortex. The activation of the PAC is exygdiby NegrérOyarzo et al(20152)

as fdlows:

For the execution of the perceptiantion cycle, the PFC projects to neural systems
involved in generating behavioral responses and executing actions. The PFC projects to
several outputs, such as the premotor cortex, the hypothalamus, the sfreatdnthe

ascending arousal system. Thus, the PFC projects to motor;medtdatory, and visceral
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brain systems to generate an appropriate response according to internal and external

demand in a goalirected manne

NegronOyarzo et al. (2013) statethat internal and external environmental information is
transmitted from the orbitofrontal cortex (OFC) and the insula to the prefrontal cortex. In addition
to this transmittednformation, thespecific areas involved in the learning of new information,

transmission of information and memory:

The thalamus (mediodorsal and reuniens nuclei), which is involved in learning new
information, from the hippocampus (HPC), which is involved in spatial and episodic
memory and in memory consolidation [44, 45], andrfrthe amygdala, which carries

information about the motivational significance of sensory stimuli

Prefrontal cortex

Working memory

Repertory of . . Cognitive map - Behavioral
perceptual stimuli Selective (1) Contingencies_reparatory set 4 response
) Mot wrten bl oo ||
(il) Internal state (iii) S‘mesi“ inhibition (ii) Viscera

(iv) Context (iiii) Arousal system

Memory recall

Declarative ~ Procedural

——)

memory "~ memory

Distributed associative storage

Figure 5: Cognitive map of the perceptiaction cycle in th®FC (NegrérOyarzo et al. 2018).
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2.5 Language and Cognition Studies

The literature onagnitive functioning has two distinct schools of thought; one is a separatist view
where brain areaseparate. fie othemunderstandbrain areas as funomally inseparable (Fuster,
2004 and Pessoa, 2014). With interpretithigg current view supports tisecond view, in that
during the act of interpreting, various linguistiechanismand cognitive control mechanisms are

coordinated wth each other (Hervai8delman amdabcock, 2019).

According to Wagner, Malisz andopp (2014), human communication is aeapossible by

speech, gesturand signs. Wagner et al. (20249), propos¢é hat fAcommuni cati on |
of mul ti modal strategi eso. Si gn -fledged gnguasice a s @
system, independent afspoken language (Emmore3002; Sandler andillo - Martin, 2006 and

Pfau, Steinbach and/oll, 2012). According to Emmorey (2002), netcagnition studies of sign

language present similar cognition activation linked to cognitive faculties of human language, with

the only differencdeing the sensory modality. We cagddice from this statemetiiat language

processing is not solely determined by the auditory input modality (hearing). The conclusion is

that spoken and sign languages present similaradictiv of specific brain area3hus, these

languages are similar in relation to odttye functioning Braun at al. 2001;Emmorey, 200&

Campbell, MacSweeney aWdaters,2008).

Language in various implicated areas of the brain makes reciprocal and recursive in formatio
possible. Acording to Perry antupyan (2013)language and thought are central to the linguistic
activity.

2.6 PET Brain Imaging Studies

Numerous PEDrain and fMRI studies have found activatim the temporal lobe regiomghen
word forms or meanings are usedlanirtervention (Buckner et al2000).
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2.6.1 Imaging methods

The two brain imaging methods applicableths project are Positron Emission Tomography
(PET) and Functional Magnetic Resonance Imaging (fMRI). These imaging methods provide a
noninvasve method where brain activitgan be investigatednder controlled conditiong hese
methods provide increasingly accurate brain scans that inform our understanding eédocali
cognitive functions. Fowler anddo (20026) define FDG used in this studyas follows:

AFl uorodeoxyglucose (18F) (I NN), or fluorodeo:
called fluorodeoxyglucose and abbreviated [18F] FDG, -EBE or FDG, is a
radiopharmaceutical used in the medical imaging modality positron emission tpmpgr& E T ) 0 .

In this projectFDG will provide insight into language functions, locations of language gaads

its interaction dring intervention. Frackowiak arfriston (19948) endorse cutting edge brain

i maging techni ques begadwwrtaf braimimgaginhghseopehing Indwoistasn g :
and provides new data, thus improving our understandingeobittiogical basis of language
Peperkamp anlehler (1999) present evidence of sign language being partially inconsistent with
imaging data dueotneuropsychology and imagery presenting activation of the left hemisphere. In
contrast, only a few studies present evidence of activation of the right hemisphere. The main
findings of thel999, Peprkamp andMehlerstudy areghat

Sign languages rely mertthan spoken languages on bilateral cortical representation. This
would mean that the involvement of the RH inn sign language processing has been
neglected in clinical neuropsychology studies. Second, sign and spoken language
processing might share thensabasic network of areas in the left hemisphere. This would
leave unexplained why some imaging studies have found such massive involvement of the

RH in signlanguage perception (Peperkamp and MeBig®; 343).

This study onSASL interpreters utilises AEbrain imaging for the reasons stated in Chapter 1
(Overview ofthe study). PET is a form oEmodynamic neuroimaging whichaps changes in the
blood flow and metabolism in the braiRi€¢z et al. 1996& De monet andCardebat, 2000).
According to Binder eal. (1997) and Buckner et al. (2000), PET is used for identifying

neurotransmitters and other molecules that undé&hguage and neurotransmitissociated
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language processes. PET brain imaging, using oxygen consumption for blood flow measurement
or 18F-Fluorodeoxyglucose (FDG) for metabolism in activation, has been used in prswidies
(Raichle, 2015; Wataba amd Hatazawa, 2019Jamdadar et al. 2020). Vergamd Gued) (2018)

wrote aneditorial on the renaissance of functional brain activatioaging using®F-FDG.
Therefore, in this stud{¥F-FDG was usedo investigate which brain areas are activated when

interpreting diamesic texts.

The method of PEDrain imaging isnonrinvasive The scan of the spatial resolutibmits its
accuracy in lodssing activation to a particular &in region (Binder et al. 1997; Buckner et al.
2000; MoserMercer, 2010and Kosgyn et al.1999) It must be stated here thatccording to
MoserMercer (2010)f{MRI scans provide better spatial resolutiaich is alsanentioned under
challenging PET scan interpretations in the writings of Fiez et al. (1996) and Grabowski et al.
(1995. These limitations are mentioned in Chaptetofjether with the reasons why PET is an
adequate imaging scan for this type of studygcsigally in the interpreting direction SASL to
spoken language(sand not the alternative direction of spoken languages to SASL. A PET study
by Mazoyer et al. (1993vas the first to explore the brain activatievhile respondents listened

to spoken sephces.Of all the PET studies that were conducted, naeeeimaged undethe
intervention of simultaneous interpreting where the respondents are plurilingual sign language

interpreters.

2.6.2 Imaging sudies

The cognitive complexities in the languagecilties and their coordinatioturing the act of
interpretingnecessitate this inquirgpecifically for multilingual interpreters to gain insight into

the evolving process of the brain. Of interest is the biological basis of language and itsskefation

to processing and representation in events of high cognitive demand, such as interpreting. The
literature refers to spatiemporal dynamics of language processing, which also conigansal

time temporal interplay of various regions. In additionufis placedon the cortical regions of

the cerebrum because interpreting is a form of higher cognitive function.
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Abutalebi et al. (2008), conducted a fMRI study on Genfgnch bilingual subjects through a
picture naming experiment comparing mearod hlingual contexts. The main finding in this
experiment was significant in the left caudate and anterior cingulate cortex when naming in
bilingual contexts compared to mafingual contexts (Abutalebi et aR008). The authors state

the following:

Thesefindings show that language control processes engaged in contexts during which
both languages must remain active recruit the left caudate and the anterior cingulate cortex
(ACC) in a manner that can be distinguished from areas engagettrianguage task
switching.(Abutalebi et al.2008:1496).

In Geneva, as in many other neuroscience laboratories, functional magnetic resonance imaging
(fMRI) is used to conduct imaging studi@s. usingfMRI, researchers can penetrate the functions

of the brain by readg the imaging scans.Concerningthe Geneva experimenwhere 50
multilingua students were recruited to perform language exercisetheird® phase of the
experiment respondents listened to a text and interprétsednultaneously. The resulishowed

no neural fireworkswhich is of interest given the MCT of this studyccording to Hervais
Adelman et al. (2015)o significant differencein comprehension or articulatiaras seen in the

3 phase than th I and 29 phasesFrom this experiment HenaAdelman et al.(2015)
concluded that the premotor cortex and caudate are significant brain areas activated during
simultaneous interpreting. Other imaging studies on language processing were conducted by
Peterson et al. (B®) and Posner andaichle (199), where respondents read words or short

sentences.

Brain imaging studies have provided substantial empirical evidencéitfeatnt brain regions
processsyntax, phonology and sentence comprehengtodor, 1983)Courtney et al. (1998);
Caplan (2001and Narain et al. (2003), presented evidence that the left lateral premotor cortex and
the triangular parts of the left inferior frontal gyrus are activated on a syntactical level. Evidence
from studies conducted yeville (1991);Bavelier et al(2001);Gutierrez et al. (2012, b);San
JoseRobertson et al. (2004) and Scott et al. (2000), suggest that understanding words from

different conceptual categories depends on different networks of brain struahdes addition
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word meanings depend on thetearalongside the areas that underlie motor and sensory functions
linked to these meanings. According to these authors, there is agreement that the same cortical
regions are activated by nonlinguistic tasks such as mental imagery reltétedsame concep
Wojciulik andKanwisher (1999) present evidence that the temymmreipital ventral area in front

of the visual cortex activates based on the input of colour or form. This finding is supported by
experiments condtied by Eimer (2011); Emmorey and Ozgki(2014); Bavelier, Dye artdlauser

(2006) and MacSweeney et al. (2006), that indeed the ternparigital ventral area is activated

based on visual stimulatioMishimura et al (1999) presented evidence that the posterior lateral

temporal region process motion perception.

Language switching in bilinguals proves an activation ofléimguages, with switches into the
weaker language being more costly than switches into the stronger language (Petitto, 2005).
Further to thisPetitto (200%44) states thé o | | o wighmadjivationi dfia few items of a weaker
language can activate the inhibition of the entieaker lexicord In other experimentprior to

Peti tt oos Mar2nOMilgr)andwio(20R4),presented resulthat showed difficulty in
inhibiting irrelevant verbal information, which implies that cognitive functioning has specific
language processing areas and regions. Sdderfeldt et al. (1997) investigated sign and spoken
language perceptioon bilingual respondents usii@yvedish Sign Languagé&SL) and audio

visual spoken SwedisiNoted here is that the study was conducted on heaatigersigners or
children of deaf dults (CODAs) and not necessarily interpreter respondents. Specific findings of
the studywerethat the perisylvian cortex BA2 and BA43are activated by spoken language and

the visual association areas BA 37 and BA 19taggeredby sign language (Soderfeldt et al.
1997).This studyalsoreporedno significant agvation of the parietal regions. This workplies

that sigh and spken language seems to be loaadisn the same brain arest the current study

seeks to verify byPET brain imaging analysis dhe cognitive activity of plurilingual interpreter
respondentdecause as Sonderfelt et al. (1997 statefi A ipraxa relationship was observed
between the level of activation in visual language perception areas and that in auditory perception

area®

Another imaging study by Emmorey & McCullough (2009) found that the bilateral parietal cortex

is activated despsta difference in modality. Furthermore, this study presents evidence of increased
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activation of the righhemispheric parietal cortex when using American Sign Language (ASL)
compared with English (Emmorey amtCullough, 2009). In studies conducted by Newet al.

(1997) and MacSweeney et al. (2008), evidence suggests that sign language perception is
lateralized to the left hemisphere and the right hemisphere. The difference in the evidence
presented by Sonderfeldt et al. (1997), Neville et al. (199¥ MacSweeney et al. (2008) can be
attributed to the experiment (task differences) which affected the brairstticali A PET study

by McGuire et al. (1997), presents evidence of activation of Bs@raa for British Sign Language

(BSL) respondents, sitar to an English speaking task experiment. PET investigation conducted

by Pettito et al . (2000) confirms the activa

production.

2.7 Conclusion

To synthesise the findings of various cognitive studiesrredl to in this literature review, | infer

that studies conducted based on sign and spoken language present evidence of activation in the left
inferior frontal regions for signlanguager oduct i on a nslarepisa@waysinvolged, Br oc
and left henispheric dominance is always observed. The studies concludeddtation uses

Br ocads ar avhereasthe sigm percepton gnly activates Wer@ickeea. The superior

temporal regions are intensively active in perceiving sign languageannipy and production.

In summation, this chapter doasottake a position on or provide any evidence for or against the

brain faculties activated during language processing as pressntedious scholars. Thstudy

focuses specifically on plurilingll braing and how languages apgocessed during the act of
simultaneous interpreting. The literature review covérecedoes not provide sufficient facts
regarding language processing in the plurilingual brain, hence the need for an empirical
investigatian to contribute to the scholarship on interpreting studies as a focus of this systematic
enquiry. However, he literature on cognitive language processing does confirnfoliiogving

statement made by Fuster (2008 AThere i s no g nifeedtognitivei mpedi
neuroscience than our inveterate Aristotelian tendency to consider cognitive functionsae sepa

e nt i. fThisesg@tement is supported by HervAdelman who has notedin an interview:
ANeuroscientists al r apremyotokcorewand the @audate]tplaysagoles t r u

in other complex tasks, including learning and the planning and execution of movement. This
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means that there Iis no single brain centre d
(Watts, 2016).
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CHAPTER 2
Literature Review
Section Il

Interpreting

Alnterpreting has a bright future, despite th
emerge in a world that is both shrinking to the size of a village and at the same time rebuilding
theTowe of Babel 0 JduiMenkisk2018s4d9%) and

2.1. Introduction

Since early human lifef not sincethe story of th& ower of Babelcommunication across borders,
cultures and languages has been part of communication exchange through informmatatitamp
language brokering and much later formalised professional interpretation services. The period
between the introduction of formal simultaneous interpretadtaine Nuremberg Trials (1945);

the United Nations (UN) (1940) and the International lraBoganizaibn (ILO) (1982) was
charactesed byrapidly increasing numbers ofterpreters due to market demand for interpreters
with various languge comlinations (BaigorrJalon, 2005;2014). Since the 1940s ardf0s,
interpreting has undergone seveadaptations and gained advanced indigtgcholarly works in
interpreting studies. Sign language interpreting is considered a mode of interpreting (Glb, 2018
Historically, according to Napier (2018), sign language interpreting has been viewedxdatad,is

di fferent study and practi ce éftheoetical discubdionss di f
research, education and profess n a | pr act i c28)oThig polarpyi hadrtg effezttal 8 :
separatist development in the field of sign languatgpreting studies. The evolving perception

of interpreting modes, including simultaneous sign languagepnetarg, presents evidence of a
progressingacademic studyand practicefield. According to Napier, Rohan an8latyer

(2005186 : A T he décadsst have beeretiee emergence of a growing body of research
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defining the field [interpreting studies] as a discipline in its own right rather than-ahadt of

translation studieg(Napier etal., 2005186).An alternative viewby Bontempo (2018.12), who

is situated in the interpreting studies fielsdt at es t hat: AThe discipl:i
interpreting can no longer be regarded as being in its indfamdyo goes on tsuggesthat sign
languagenterpreting is facing rapid evolution and gttm{Bontempo, 2018). De WiCrasborn

and Napier (20212) posit the view of International SigllS) interpreting concerningthe

devel opment status compared to conference int
spoken language conference intetpng, professional sign language conference interpreting is in

its infancy, specificallyS interpreting at conferencéshegrowth, however, is applicable to sign
languageinterpreting studies and practice in the Global North. Scholarly contributiogeauto

sign language interpreting studies in the Global South remain sparse and are still in an embryonic
phase. Similarlyinterpreting practice in delaping contexts such as Afrites not yet developed

to a professional status.

Napier (2018129 makes a progressive statemeagarding interpreting studie8:Ther e i s a s
through increasing crosmguistic and crossnodality collaboration in interpreter education,
interpreting research and various publications that feature the discussion of spoksign

language across genres of international practiBeestates that thel@v collaboration between

signand spoken language interpreters will have to effect increased opportunities for collaboration

and replicationacross modalities. This studyn cognition and interpreting presents a unique
opportunity for crosslisciplinary exchangepertaining to cognitive language processing in

plurilingual, SASL interpreters.

Researchers studying language and cognition are astonished by the cognitive pratdgyiof
language tasks considered strenuous (Grosp@dil). Concerningcognitive processing ability
during simultaneous interpretingeeber (20183) notes that:fiThe intrinsic complexity of
simultaneous interpreting cannot be credited to increagedory capacity but is possible because
of the automated information processing abilities of linain where the various cognitive

structures are activated jpsr language activation taséis

According to Kohn an&alina (1996), interpreting shoufast be understood from a monolingual
receptive and productive process perspective in the context of language acquisition and language
processing. Earlier scholarly contributs such as Seleskovitch (192®78) contrilote to our
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understanding oinformationprocessingin an interpretingcontext. Linked toboth monoe and
bilingualism, Seeber (20)8aises pertinent issueslatedto interpreting such as bilingualism,
directionality, languagspecific factors, environmental stimuli and plogsi proximity that
necessitatefurther empirical investigation. The gap identified in the moilingual view in
interpreting is the view of mukior plurilingualisn. In plurilingual communicatiosettings, the
interlocutors engage ithh various language proficiencies thatke up their holistic linguistic
repertoires. Based on this gap, it can be inferred that the aim to understand cognitive information
during interpreting from a plurilingual stance contributes to the mdniingual understanding
proposedy Kohn andKalina (1996). In engaging with various lenses on cognitive processing of
information during interpreting, there is a continuous adaptation of interpreting theory and
practice. A plurilingual perspective on cognitive language processing in plurilingual sigratsn

interpreters presents an alternative lens to be considered in traditional interpreting models.

Interpreting, as a communicative act does not exist independently of language speakers and users.
Thus as language and communication norms evolve in &fgEigno communitiesinterpreting
transubstantiateig tandem. In an attempt to address the evolving state of interpreting, m a no
polarised way,this literature reviewusesdefinitions of an interpreter and interpretingthsse
appytothisstudy.Ofe | evance to this study is the ABC cl

language. Furthermore, the literature review focuses on various cognitive models of interpreting.

2.2. Definitions of Interpreter and Interpreting

In reviewing various definibns of an interpreter and interpreting in the literature, a homogenous
trend identified is the function of an interpreter being a linguistic, cultural and social mediating
agent in communicative events. The definitions highlight the evolving classificafican

interpreter and interpreting.
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2.2.1 Definitions of an interpreter

An interpreter is defined aB:A per son who transl ates spesech or
who speak different languages ( B aJalgng 2018il1)MoserMercer (2018 302) delineates

the interpreter as:

One that is accurate, faithful to the original, impartial with a high degree of professional
integrity, accurate in terms of rendering all the information that has been provided in the
original, faithful in terms of rerering the meaning intended by the original speaker,

impartial in terms of not siding with any parties engaged in an interpreted scenario and

clear in terms of th level of professional skill.

2.2.2 Definitions of nterpreting

Jing (20131232 defines ingrpreting in terms of international status by stating the following:

Al nterpreting as a modern pr of eiengalicanmuniie®s e st a
Kohn & Kalina (1996118) defines interpreting from a linguistcu | t ur al ting s & : Al nt
special type of communicative interaction which takes place when members of different language
communities engage in cresgltural/language communication, using interpretersi@slingual

mediatorsd Péchhacker (2004) meanwhiledefines intepreting as the:fé social context of
interactionor settingd  Hexognses sign language interpreting as a different modality of
interpreting. Bancroft (201817) defines interpreting in terms of basaccess, stating
ACommuni ty i nt e rn@simpleicamaept:igiging & wicatatleosde who seek access

to basic services butho do not speak the socidtéanguaged Baigorri-Jalon (2018L1) defines
interpretingin terms of a profession and remuneratié@ professional interpreting is a paid

occupdion based on expert knowledge and often academicrtggini

2.3 Working Language Classification

Conference interpreters work according to their language classification portfolio as assigned
(according to their accreditation) by the International Assiociaof Conference Interpreters
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(AlIC, 2019). AIIC is a prestigious global proféemsal organiation of conference interpreters.
The ABC language classification system for accredited corderamterpreters prescribem
interpreter works from and into B and C languages. Some conference interpreters have an
excellent command (aenative proficiency) in another language (C) that allows them to work

into that language.

2.3.1 ABC language lassification

Interpreting only into an Aanguage is the mains@m practicen international organaions, such

as the United Nations agencies (UN), the European Commission (EU), the European Parliament
and the African Union (AU). Inerpreters employed by the abewentioned organisations,
interpret from their B an@ languages intoheir A language. The classification system is based

on the understanding that anl#&guage is the native or neaative proficient language of an
interpreter. The interpreters thus have full pesiional proficiency in their A languagehe B
language is a language in which the interpreter has professional profigaffayent for
understandingput is not the native language of the interpreter. It is an acquired landpaagen

be understood as the L2 of the bilingual interpretére C language is a language that the
interpreter completely understands buts hamited working proficiency The language
classification system does not clearly define and differentiate among the ABC language categories.
This provides an open interpretatitimt implies that the ABC combinations might fluctuate
because there are no standard criteria. According to Seeber (2018), the descriptions andslefiniti

of language classificationgiér ef | ect ' i mitations of the appr
interpretation. Gile proposes cognitive view on the language classification system by stating the

following:

The assumption that speech comprehension and speech production take up less processing
capacity in one's native ("A") language than in one'smativeactive ("B") language may

lead to opposite conclusions regarding total PC requirements when working into one's A
or B language, depending on whether production is assumed to require more or less

processing capacity, thanmprehensioliGile, 20(5b:25).
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Gile (2005)hasf ur t her stated that there is no evidenc
of their working languages singeany variables contribute to working language classification
such as proximity to consistent language use, intrinsic vltyabif cognitive performance,

emotional state at the time of the interpreting assighnttes density of the text and so on.

2.4. Interpreting Models

Interpreting is a punctilious and rigorous cognitive language processind’tagihacker (2002)
highlights the need to consider cognition as part of the interpretoagess. Wilcox an&haffer

(2005:39 guide interpreters to understand interpreting in terms of cognition by stating the
foll owi ng: AFor 1 nterpreter s fthehcondudt metapreortande mp t i
better understand what they do when working across languages and cultures, we believe that

cognitive linguistis offers a far better framewodk

A premier cognive model for both consecutivend simultaneous interpreting tHacused on
Asenseo waygSelsskoyitghe(E978¢ @hiand subsequent cognitive models posited by

various scholars are discussed and illustrated in this section of the literature review.

The central theme of cognitive models is that in a communeatient, all interlocutors, including
interpreters, actively construct meaning based on implicit and explicit communication exchange.
Napier (2002)framedth i s A mmeaaknii mgglingthe adaptability to sociolinguistic and
sociocultural factors that ipact the context in wbh the situation and message arerpreted.
According to Russell antlakeda (201& 8) : A The value of models to |
guidance in understanding the nature of how communicators structure messages and how
interpreters try to accessd construct meanirtg recreate it in a second languaige The aut hor

further state that models provide insight to the cognitivetasks of interpreting.

2.4.1 Seleskovitls 6 sodem

Seleskovitch (1962) posited the interpretitaeory of tanslation (ITT)to explaininterpreting and
translating as textual analysis and not simply changing words to suit the communicztisegex

40



and intent (Seleskovitch]962 am Seleskovitch and.ederer,1986). The ITT hold that
comprehensiorgeverbaliation and expression is a triangular process of textual analysis to render
a sensible interpretation product. The adapte

model.

e

D@

Figure 6 Adapted triangulamiterpretirg mockel (Seleskovitch antederer, 1984:85).

2.4.2 ColonomoéProcessingM odel

Col onomosd model focuses on the message that
communicative intenfWilcox andSchaffer, 2005). This extraction is part of the asialpf the
sour ce textos me s s a g é sntent, the iatergretea muast have eolidme s s a

metalinguistic skills to render a faithful and functional equivalent expression of the message in the
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target language. The activation and use of metalinguistowledge and the act of extracting

meaning during the interpreting process depend on optimal cognitive function.

Context

Source Receptive channels Analvsis

Factors

Message

Source Representation

7

Target Representation

Context

Composition
Factors

Figure 7 Colonomo$processing model (Wilcox arféchaffer, 2001).

2. 4. 3 Effert M@dél s

Gileds (1995) c onnahdr intelopreting oconcerning interpregimgi ntodels is his

Effort Model and the Tigiope Hypothesis. Gile's adel assists in understanding of the
interpreting process. His model propose® main ideas namelyé finterpretatiorrequires some

sort ofmental6 e ner gy 6 avhaaitl aibsl eonilny | é imerpretaton akepuypl y 0 a
almost all of this mental energy, and sometimes requires more than is available, at which times
performmnce deteri or Bil)ela the EffGi rhoele/Jsmaihl9 ¢heee efforts are

proposed A Li stening and anal ysis ( L)horttgpmmneetcheryct i on
ef fort ( M)3dInth&mathematic® @& of simultans interpreting, LA represents

listening andanalysis of source text.
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Figure8 Gi |l ebés effort model il lustrated as a mat

In the above mathematical model of simultaneous interpreting, LA reprdssetsing and
analysis of source text. In the revised updated eddfdhe models, LA is renamed as B¢eption

to account for the visual perception effort in sign langud@dée, 2018b) In this mathematical
equation the additive (+) sign is understoa@d an additive effect and not in the mathematical
context of addibn. M represents short termemory. P represents production in the target
langua@ and includes sethonitoring,A refers to the available processing capacity that could also

mean the attgional resources.

SIM=L+M+P+CRSIM=RL) +RM)+RP)+RC) Y TOTAL R

Figure9Gi | eds updated effort model il lustrated

In sign language interpretingsiles updated effort model presents a magatdiifference in

simultaneous interpreting. Gile (2018b) expresses the model as:

€ selfmanagement in space OID, online interaction with the Deaf SMS, spatial
positioning, distance to the speaker, angles to optifisizg the comprehension of the

source spech and transmission to Deaf users of the target speech OID, attending to the
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signing by Deaf users of the Target speech

is addressed to the interpreter.

Sim=L+M+P + SMS + OID + C SMS

Figure 10Gilebs ef fort model for sign.Language I nter

Gilebdbs tightrope hypothesis extends the wunder
the interpreted sdwindling concentration and decliningognitive processing capacity.he

tightrope hypothesis points strongly to the aspect of cognition in interpreting. In the event of the
interpreter running on nearly depleted cognitive ability to optimise efforts of L, M, P, C the effect

is a skewed or inaccurate interpretation. The hypotheas sonfirmed bythe evidence of
processing capacity defis displayed byrrors and omissions in the interpretation product (Gile,

1999). Gile (2005) defines the tightrope hypothesis as:

A situation where interpreters tend to work at levels of cogriize close to saturation, which
explains the numerous errors they sometimes make even when no clear problemgriggers
as fast delivery, strong accents, particularly complex syntactic structurestamalard or rare

lexical units, disturbing noisescetcan be idntified in the source speedgile, 205: 3)

244 Cokel gdéls m

Cokel yds model I s , facussgoon Araeridam $jgn iLanguage (ABLY) and |
English. His experiment suggesi@taxonomy of irgrpreter miscues, where he refers to thgio

of the miscuess that of cgnition and language processifRoy andMet z ger , 2014) .
study is distinct in that he usef® conversation analysis, discourse analysis which pointed to
frames and schemas and to cguetching and codeni x i ncgrding aocRoy andvetzger
(2014160). This model presents premier scholarly work on cognitive models for interpreting.
However, anangle unexplored in this mode the internal cognitive operation of language

processingluring the act of interpretinghere codeswitching andnixing are seen in text analysis.
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S o c i ofInterpretationgQGokely, 19920@).e | o

Mizuno (2005) proposesprocess model for simultaneous interpreting and working nyerfilois

model highlights the tasks mentioned in Giles effort model (Gile, 1995). Mizuno:{2a)States

that optimal functioning of interpreting processes involves synchronous managing of tasks such as

~

il

These tasks have their roots within the bralmgtheprocess model fits well witbognition and
interpreting models. Mizuno (200510 presents an alternatiway of seeing o gni t i v e

domainspecific &ills for interpreters may be translation strategies that would reduce the

steni

ng and

c ompr e h egetrisval,opnoductionndnéno ma t oo n n g @

oad:

processing and memory load rather than or in addition to the skills of allocating resources

efficiently and switch atterdi n

p r o Rederehcy i6 made to interpreting strategigeoduce

an improved simultaneous interpreting product (Mizuno, 2005). The process model points to
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language processing, comprehensiand productionsupported byt he i nt eentpplr et er 6

executivesystem and working memargs seen in the figure b&alo

Language Central Executive \. Language
- Comprehension Production
System System

[7F %\
7 N\

LT
M

Figure1l2 Mi zuno6s proces®4model (Mi zuno, 2005:
246 KohnandKal i nads model of roductiompr ehensi on and p

The mental model of comprehension and production by KwitKalina (1996) provides some
basis andwdence by mentioning discourbased mental modelling. These processes are captured
by theoretical components and do not provide empirical evidence of cognitiore Gtinén hand

it is argued thati @mprehension and production of interpreted communication rely on a
diversified knowledgeb a s e 6 ( Kalihan 1996:n1@1). In cognition and interpreting, the
constructs of comprehension and prctihn are tied tanemoryaccesso render intgureting.
Further to this, Kohn anlalina (1996) present insigimto the requirement of having lingtic

and nonlinguistic knowledge of the working languages of the interpi@tarcerningmental
modelling the interpreter is not at liberty to infiltrate the cognitive space of the speaker to

comprehend and anti@pe the message and its meanhngce tle interpreter relies on accessing
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his own linguistic cognitive spaces to rendereguivalent functionahterpretation in the target
language. Kohn & Kalina (199821), explicitly statethe reliance on cognition to enable the

functioning of an interpreter

In comprehension and production of interpreted communication the interpreter relies on a
diversified knowledge base including knowledge about linguistic means of expression and
discourse conventions, general world and/or specialige] subject knowldge,
knowledge about the communicative situation in which the discourse is embedded, mental
modelling on the basis of previous discourse and procedural knowledge relating to strategic
principles such as the cooperative principle, the given/new contralee grinciples of

local interpretation and aloay.

Furthermore, Kohn andalina (1996132 hold that if comprehension strategies fail there will be
a complete breakdown of the interpreting even
producton unless comprehensioh $ at egi es h av eThebcemplete breakdowans s f u |
referred to above ppats to the ultimate reliance ocognitive processes and the additional

interpreting strategies to operate as an interpreter.
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DISCOURSE-BASED MENTAL MODELLING,,
(intended by disc|-speaker)

DISCOURSE,-RELATED DISCOURSE,-RELATED
LINGUISTIC KNOWLEDGE SOURCE WORLD/SITUATION KNOWLEDGE
(interpreter & DISCOURSE, (interpreter &
(disc,-speaker/addressee) disc,-speaker/addressee)
DISCOURSE-BASED MENTAL MODELLING |,
(achieved by interpreter)
COMMUNICATIVE MEDIATION

Di1SCOURSE-BASED MENTAL MODELLING;,
(intended by interpreter)

DISCOURSE-RELATED Di1SCOURSE-RELATED
LINGUISTIC KNOWLEDGE TARGET WORLD/SITUATION KNOWLEDGE
(interpreter & DISCOURSE, (interpreter &
(disc,-speaker/addressee) (disc,-speaker/addressee)

DISCOURSE-BASED MENTAL MODELLING,,
{achieved by disc,-addressee)

Figure 13 Comprehension artoduction in mterpreting (Kohn an&alina, 1996125).

2.4.7 Settonds codeggnitive pragmati c m

In an attempt t@xplain interpretig data concerning mental operatiofstton (1999) details the
processes that involve linguistizsinterpreting. e hghlights the ability to deduce intent from
the source message. The model hgiitk the construct of centradion in comprehension.

Cognitive processing of muthodal input is framed as communication by highlighting synergies

of perception, cognition,ral action in speech (Péchhacker, 2005). According to Setton:@E999

Working memory and concentration are prerequisites for aspiring interpreters. But these
abilities serve understanding and formulation, not the reverse. It is not memory and
attention wich are specific to interpreting expertise, but enhanced understanding and
speaking. If there is any pedagogical advantage in decomposing processes, we should be

focusing on these rather than on the universal processes wbssrge them.
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Setton (1999) afers to relevancehéory in the context of pragmatics in communication and

interpretation. Reference is made to the sensorimotor system to handle interpreting as indicated
by Gile (1995). Setton (1999) refers to these processes as input, processgrgtioec@ecoding)
and articulation (output). She describes the impact of linguistic andlmguastic features of

communication on the context. Tieefeatures are explored lige interpreter accessing their

paradigm in the situations where they intetpin addition, they can tap into their memory to

recall, anticipate and infer, rendering a functional interpretation (Setton, 1999 and Maalej, 2001).

Maal ej 0s

validate he model.

(2001) review of

Settonds

Perceptual > Language Motor
systems (grammar, lexicon) system
Unit recognition
(auditory, Decoding (articulatory

visual ¢ apparatus)
apparatus)
Higher cognitive processes
(knowledge, all formats)
Deduction-inference, Representation,
Metarepresentation
Encoding, formulation —P
Figure2.11 Settonbds cognitive rxragmatic model
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2.4.8 Wilcox andS h a f fogniti@esmodel

Wilcox and Schaffer (2005), focus on meaning and grammar in their contribution to cognitive
interpreting modelsThe modelpointsstrongly to the evidence of language processing and the
imperative of understanding linguistic structures lafiguages. The authors emphastbe
cognitive processes tied with linguistic analysis, specifically, choice of lexicon and how it plays

out in sematics

The implication for interpreters is that what we are here describing is an essential fact about
linguistic communication. It is rare to find in any human language cases where knowledge

of a constructional schema and the meaning of its componectusésitells us everything

we need in order to understand the conventional, fully contextualized meaning of an

expression. (Wilcox andshaffer, 200%t2).

Interpreting the meaning of an expression in the communicative event is imperative to reach the
audierce. However, if the interpreter cannot functionimatlly on a cognitive leveby processing

the incoming language and linguistic intent, the value of interpreting isWbksiox andShaffer

(2015) referto language creativity in the act of interpretirg ‘@ th@ meanings made are the
interpreterdds own, not the product of an extr
making g o ¢ €Wilsor amdShaffer, 2005t2).

)\«_/‘/ Audience

(Target
Language

Figure 141llust r at i on of Wil coxdelk Shaffero6s cognitive
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2.5. Conclusion

Models covered in this sectidoncus specificallyon cognition that lays the foundati for the

cognitive angle of theroject. Part of the contribution of this study is to present a model that does
justice to the act of communicating Istating explicitly the cognitive areas activated during
plurilingual interpreting. A Wilcox & Schaffer (2015:44)nate i The probl em i s th
of interpreting simply donotdojuséc t o t he act of communicating
currentstudy to interpreting is in laying a brick in rebuilding the Tower of Babel with a novel
understandingf how cognition works in plulingual, translanguaging sign langeainterpreting.

Mikkelson& Jordenais (201899 stateii | nt er pr et i n ge, despite tha adbersitieg ht f
that have emerged and will continue to emerge in a world that is both shrinking to the size of a

village and at the same timebuilding the Tower of Babél
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CHAPTER 2

Literature Review

Section Il

Translanguaging
ATragehgnng O0is the communicative norm of

Garcia andsylvan (2011389).

2.1Introduction

This chapter providesontext to plurilingalism and translanguaging relatedinterpreting in,

sign and spoken languagddis chapter is grounddd the works of a leading African scholar,

Makal el a, whodés seminal works related to tran:
it relates to interpreting practiddakalela (2018), applies an African lens to the Western definition
oftranslag uagi ng. @ Ub u nt as cdinedeby Makatela (R018;43 tied @ oultural
competencewhere multiple African languages are used simultaneously in linguistically complex

communication exchanges.

Drawing translanguaging as a phenomenon appli€&kaf communication exchangessters et

al. (2017220) staest he f ol | owi ng: AfLanguage in use, wheil
and inevitably constructed across multiple m
phenomena such as theeusf the surrounding physicalspaces Li t er at ure i n this

translanguaging as a phenomenon intrinsically tied to plurilingual speech and sign communities.
Plurlingualism is depictedhot as an impediment but as a thriving landscape thatidae®
opportunities for advancinghe African continent, and the Global South. Alternatively,

plurilingualism is a concept that is nowalys framed in a positive light:
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The linguistic incorporation of the African educated elite [African language poa&is]
into the European bourgeois memory is an a
that sense every educated African [African language practitioners and interpreting studies
researchers] who remains doggedly locked within the linguistic jirst#s preting settings]

of European languages, irrespective of his avowed social vision of the right or left, is part
of theproblemWa Thi on@®o, 2004:

This quote frames this chapter that aims to unlock the various schotatyibutions that
acknowedge linguistic and cultural diversity. In this chapter, | refer to synchronous

translanguaging as it relates to language practice

2.2 Definition of Concepts linked to Translanguaging

Various scholars have devised concepts to explain and expand our amdiagstof language
exchange as it unfolds in speech and sign communities. Some terms applicable to this study are
defined here:

2.2.1 Translanguaging

Translanguaging is arnma that was coined bWhittal, meaningtrawsieithy that translats into

English as dranslinguifying (Cenoz andGorter, 2017). The term originates from bilingual
pedagogical practice, where the aim is to reach understanding through the synchronous use of two
languages (Cenoz andsorter, 2017). Theconcept refers to various situatedases where
multilinguals exchange ideas to understammimunication exchange by using their linguistic
repertoires that consist of shared and-sbared languages and cultures. Translanguaging in the
Deaf communityis defined as théé way we view languagas processes of meanimgpaking

rather than as enclosedy st e ms 0 ( Ku s225 Fos theepurposel of this2s@udy the
definition of Mak adtlassifying languadesas #irgt, sacand, addigohal aad : i
mother tongue are all consttadased on linear view of language acquisitiogn acquisition

context different from most of the sisaharan African language acquisition contexts. In order to

take a more complex account of language use and to match multilingual spaces in this century,
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language practices of multilingual students should be characterised by a discursive practice of

60l angoagi ngo

2.2.2 Crossing

Crossing is defined by Rampton (1995) dersmoficode al t ernati ono. Thi
the form of navigating linguistisocial and ethnic boundaries when L2 language speakers are not
accepted by most of the speech community (L1 speakers). The definition of crossing is further

explained by Rampton (19%®2) by pointing to interactional competence.

Crossing emerges as aaptice closely tied to the shared norms, values and activities of a
particular cultural collectivity. It requisa specific kind of interactional competence to situate
the use of outgroup codes in liminal moments and events. Crossing showed serwitivity t
complex set of situational contingencies, the stage and state of talk, the activity type, the
institutional setting, the relationship between interlocutors and so fatid as a skillful,
groupspecific practice, effective and accepted crossing gédpemly came with substantial

experience of local multiracial peer group life

2.2.3 Polylanguaging

Polylanguaging, according to Jgrgensen et al. (2011), presents when speakers integrate various

linguistic features on a sociocultural level across the laregidmat they do not know completely.
2.2.4 Metrolingualism
Metrolingualism as defined by Pennycook afsuji (2015) presents the language as a fluid,

sensemaking pra@ess that finds meaning usimgrious languages, registers, styles, and modes.

Communicabn sense is based on the interactions and activities that occur in particular spaces.
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2.2.5 Plurilingualism

Plurilingualism is reflected in desegregated language proficidfialystic language proficiency
across the variousihguages that the speaker knasvacknowledged as part of the homogenised
linguistic repertoire of the speaker (Cgaeajah, 2009). Marshall (202@¢scribes plurilingualism

asa sociolinguistic phenomenoan) alternative lens in understanding language use in context and

an innovative pdagogy aiming to embrace equality of languages and cultures.

Regarding plurilingualisi and lived experience Marshall amdoore (201812), state:fié a
personb6s | anguages and cultures interrelate
biographies, saal trajectories, and life phats dakalela (2018:2) capturethe story of
Mapungubwe n di recting our understanding bgot stati.|
have discrete leguage systems but an amorphoggertoire that stretched beyond thearent

linguisticc o d e s 0 .

Plurilingualism is a daily occurrenoghereby a situated actor (Coste and Simon, 2G0@)perz,

1982) finds expression through communicative events and fun¢tarsachthe communicative

aim through bridging intercultural undganding and competence. The Council of Europe
(2001168 considers linguistic competencg b def i ni ng p | winglelcdmpegenocal i s m

t hat encompasses all the | angawages in the spe

2.2.6 Linguistic Repertoire

A linguistic repertoire refers to the entirety of lingtigsresources of an individudly taking a

holistic approach to language use that renders communication effective (Busch,Batk2is
(2000)explains that a repaite is composed of mamjfferent comnunicative tools, with varying

degrees ofunctional speciatiation. He saysii No si ngl e resource i s a ¢
none i s usel ez emiol aepektairss,(Kusteds@tal. 2017) are also embraced

in this research, which implies gestunedabody orientation. Recent investigations into sign
bilingualism added dimensions of multilingualism, which acknowledge the plurilingual aspect of

Deaf peoplesd |l inguistic repertoires (Kusters
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2.2.7 Codeswitching & code mixing

There is &nguage convergence, borrowing and replacemmentultilingual societieshat effect
hybrid languages, for examplejdgins, creolesand so on.This phenomenon presents two
sociolinguistic terms namely codsvitching and code mixing. (AbKrooz, Al-Azzawi and
Saadoon, 2019). Macswan (1999 st at & mdetswitehing is dispeech style in which
fluent bilinguals move in and out of two (or conceivably mdes)guages ®arnali (2017)
similarly describes code switching &8: the alternate use of two orame languages in an extended
stretch of discourse, where the switch takes place at serdence ¢ | Axaorsliegdo. Miller et
al. (2015), codeswitching can be identified when languagse is modified. MacSwan (2000:38)

referstocods wi t chi nghastygl @®pee

Zhou andWei (20073) share the view that Re s ear ch on the acceptabil
social and cultural context across the linguistic and cultural boundaries suggests that code
switchingisei t her random nor nolkespreserd tcodesxiagoof spokdme s e 1

languages by stating the following:

One of the most important results of the sociolinguistic research of recent decades on code
switching demonstrates that a speakerdos vo
both over prolonged stretches of discourse and in single words or phrases, constitutes a

continuous undry communicative performance. (Zhou & Wei, 2007:3).

However, code mixing is also evidéan sign languages, as suggedtgdBerent (2008) and Zeshan
andPand (2015).

2.2.8 The distinction between translanguaging and codswitching

The difference between cogwitching and translanguaging that firsty, they have different
epistemological orientations and translanguaging bears some components-®#itoaiag but

in addition present the use of additional language resources andingisstic awareness based

56



on the context and communicative event rgea andWei, 2014).Wei (2018b) defines code
switching and t r aswichirggmnetens & thaltermatioa Isetweei I@rmgubges in
a specific communicative episode, like a conversation or an email exchange and translanguaging

is a processf meaning and sensenakingo

It is in thedistinction between the twapbncepts that this study focuseslenson translanguaging.

2.2.9 Translanguaging and nterpreting

The phenomenon of translanguagasgs seen iplurilingualism in multilingual settings is applied
to the context of interpreting in this section. Here, reference is made to Muysker86E)9who
suggest three processes linked to translanguagiagme | vy Aiinsertion, alter
| e x i c a.lAccerding to Muysken (199362).fé congruent lexicalisation is characterised by
a shared grammatical structure of elements from diffdegrguage® Insertion is characterised
by the immersionof various language structures across the language spectrine @pertoire
(Muller et al, 201518). Alternation refers to the complete change in languagetste, grammar
and vocabularytherefore, intresentential mixing contains fragmented langu@genponents
(insertion) or integrated language components (alternation). The pasadains as twhether, if
translanguaging is a natural occurrence in lagg communitiesit could be considered an
accepted interpreting practice.

2.3 Theory and Application of Translanguaging

The Research @#¢re for Plurilingual Teaching andhteraction (GREIP2)studied various
stakeholdersvho suggestereconsideng the theoretical view of language use, language research

and education bas on plurilingualism (Vallej@andDooly, 2020). Blommaert (201&@21) urges

the ativation of an alternativéhat reconsidersé s peaker s6 fluent and hyt
practices into onréanguageonly (OLON) pa a me t @LON poses a regressive view and
conformsto traditional moded and theoriesf interpreting studiesoncerninghe ABC language

classification sym in the preceding chapter anarpreting. In reconsidering plurilingualism and
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the ABC language classification of interpretiigere is an alignment to trends in theld of
translanguaging. In this regard, McNamara (2023) advocates that wée take a more complex

and more critical stance toward issues in multilingual and monolingual practieced mc at i on 0O
The discursive practice of fluctuating between languagefirms the use of the holistic linguistic
repertoire as a discursivmnstruct (Rampton 1995). In advancing alternative perspectives and
debates of interpreting practice, translanguaging in pluriihgpeech and sign communita®

highlighted furthein this chapter.

2.4 Evolving Language @mmunities

The application of plurilingualism to linguistic repertoires is critical in comprehending of
translanguaging as is seerdialy societacommunicationThere are 7106 languaggiebally, of

which 10%in Stb-Saharan Africa arextinct ornearlyextinct(Lewis, Simons an&eming, 2013

and Lewis an&imons 2013) According to Teixeira (2021)English is the most spokésmmguage

with 1132 million speakers, fawed by Mandarin Chinese witil17 million speagrs, in third

place is Hindi with 615 milbn speakersSpanish with 534 million speakers and last in the top five
languages spoken is French with 280 million speakers. Gsahah is asignificant determinant

of multilingualism and how it is experient®y native language speakers and in interaction with
the linguistic repertoires of various speakers and signers. In an attempt to understand the locality
and proximity of language communitjesis apt to preide the background of how the Global
North ard the ®uth are experiencing evolving linguistic and language borders due to increased

immigration.

The globe is geographically fissured by the Brandt Line (Bitp affluent and impoverished
countries(Lees, 2021) According to Lees (2021the BL can ke describedhus [itJiiis a
visualisation created to illustrate international inequalities and the socioeconomic gulf that
separates regions of the world, popularised in N8Sdhth: A Programme for Survivél also
knownast he Br andt r e p)olLeesquestiors ¢he slevange2ol the81980s Brandt
report by positing the changing politicahd economic conditions §outhSouth collaboration

and the formation of BRICS (Brazil, Russia, India, China amatlSAfrica). The finding by Lees

confirmsthef ol | owi ng: AThe Brandt Line is stildl a
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inequalities and political divisions in world politics. It remains meaningful to speak of the North
and the Global South in interimaal relationd (Lees, 2021:104). Thigaement provides way

to contextuabe the BLwith migration by linking immigration and mobile language comines

to resources. It givemsight into translanguaging and its natural occurrence in plurilingual and
pluricultural communities. Below is aitlustration depicting the Brand.ine and emigration
patterns from less and more econcatly developed countries (LEDCs and ME§)CLees, 2021).

Figure 16 Adapted illustration bthe Brandt Line (Lees, 2021

2.4.1 Global North and South Aanguagecommunities

In the 21st @ntury, the world is increasgly diverse. Unlike the Bldepictedabove some lav-
income countries experiensgnificant political, economj@and social development (for example
BRICS) (Lees, 2021)Hence there is frequent mobility of refugees to developed natsooand
across countries to a counprgrceived to have a more viable economic sector. Based on migration
and efugee influxwe can deduce that immigrants, refugaed asylum seekers bring their native
language/srad culture/s to communitewvhere they find residenand to other spmes of their
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lives. According to the United Nations Department of Economic and Social Affairs (UNDESA)
(2020) there are 281 million international migrants. Based on the number ofatiteral migrants

it can be understood that migrantseliin a language community to which they bring their
languages. In light of the migrant situati@hiswick andMViller (2014)subscribe to the school of
thought thathere is no monolingual state iretiworld (Chiswick & Miller, 2014)However, his

is still challengedMonadlingualism is practisgtin Bulgarian, Czech, Hungarian and Polish/Slovak
regions. Howeverthesecountries havenonolingual practiceslespite having language policies
that point toplurilingualism and language diversity. This masked situation of language policy
versus reality ofanguage use is suggested by Blackledge (20@t) provides insightegarding
monolingual ideologies in multilingual states. Four countarekighlightedas having plurilingual
language policiesbut are Englisldominant namely,the United States, Canada, Austaland

New Zealand (Blackledge,000). Also noted irthe literature are countries with amcreasing
influx of immigrants, yet théanguage polig seems uresponsive. Blackledge (2030) states
ACountries with a considerable number of mino
immigration inflows, represent the most interesting sites for language poladyse There is

no current dta that empirically confirms absolute monolingualism. Based on the high immigration
figures reported by United Nations departments such as the UNDESA ighNddmmissioner

for Refugees (UNHCR) and the UN International Organization for Migration (UNIOMSY i
evidentlanguage communities are increasingly diversifiattningto Europe, théeurobarometer
Report (2012) on Europeans and their languages mentions 23 official languageslig®ious
regional and minority languages, anchfindigenous languagestroduced by immigrants. This
surveyb6s main objective is to understand Eur

multilingualism.

Language communities in the Global South have consistently presented a plurilingual context.
According to Kohli (2012), countries with native, plurilingual communities are Africa, Latin
America and Asia including the Middle East.Garcia and Sylvan (2011389 state:

fié translanguaging is the communicative norm of multilegocietie The HarareConference
hostedm 1997 concluded that there are between 1250 and adgQddges in Africa (Chimhundu,
2002). Ndhlovu (2008) claims that there are about 2500 African languages. According to Becker
(2019), South America has Spanish and Portuguese as official languageas Ispdke million
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people and 7@nclassified languagesssigned to indigenowgoups The multilingual nature of
societies inevitably leads to a situation in which many individuals franQGlobal South are

plurilingual, and whereranslanguaging occurs asen from the figures indicated above.

RegardingBRICS countries,aside fromRussia there is a countesyclical exchange with
deepened interactions beyond stakstate enggements covering several areas of econ@nat
sociacultural action (De Kock, 2@). The exclusin of Russia is explained by Li arMarsh
(20162976:

Despite efforts to unite these nations, the BRICS countries differ greatly in terms of their
diverse languages, political systems, cultures, media systems, and financial regulations. In
terms of politics, China is ruled by one party, whereas India, Brazil and South Africa are
democratic countries. Although China, India and Russia have a shared history of socialism
or socialist legacy, South Africa and Brazil have historically been maavied with

captalism.

The Beijing Declaration (20173 relevant in the BRICS context as it relates to Agenda 2030 and
the Sustainable Development Goal (SDG) 4, which speaks to the creation of inclusive and
equitable education and promotion of lifeloreaining opprtunities for all (Boren, 201@nd

Elfert, 2019). Borenprovides insight from micro, meso and macro perspective while Elfert

engages with SDG from a lifelong learning perspective.

2.4.2 Language @ommunities in Africa

Consideratingyeographical ahsocial mobility in the African context where refugees and asylum
seekers regionally are exposed to communication barriers, the focus on the training of plurilingual
language practitioners becomes imperative. The migration presents a nexus between
communcation access and interpreting. Transnational and international mabilitgreasing,
affectingdiverse language and communication diasporas (UNDESA, 2020). Given the migration
context, the translanguaging phenomepoght tobe consideredvhereit applies to language
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practitioner professions. A translanguaging lens applied to interpreting practice can aid our
understanding of novel langge and communication diaspethat inform alternative theories and
models in interpreting studies (Mbembe, 2016)idsfis a continent with dense linguistiéisity
(Chimhundu, 2002nd Ndhbvu, 2008). African languages are grouped in four main caieg
namely, the AfreAsiatic (approximately 200) the NHBaharian gpproximately 14P Niger
Saharian gpproximately 000), and Bantu(Mbembe, 2@6). According to Whitely, Xue and
Wheele (2019), the Bantu language witte largest number of speakerskisSwabhili. The most
spoken languages on the African continent include Arabic, French and English, with KiSwabhili
havingthe most speakerd@0 million) followed by Amharic (more than 21 milliogChimhundu,

2002).

In considering agency and lived experiences expressing individual linguistic repertoires, Benor
(20108) states:fiéet o be i gnorant o f 0 n eupreotednfmm merd st ong
backgroundd This uprootingmanifests itself in howplurilingualism is viewed by African
decisionmaking bodies, such as government structures on regional, national and local levels.
Ndhlovu (20@:80)st at es t hat A posed pedspeatines haveiemexded iry relatign

to the presence of many languages in AfiicBhe first view isthat plurilingualism is placed
negatively by linking language diversity to ethnic wars, divided political camps and poor
resources. The second helthat multilingualism is an impediment and burden that is in
competition to the already scarce resources in Afficghis view equating multilingualism to an

albatross for development in a multilingual Africthis research projecfocuses ona
postmalernist perspective on democracy and human rights. This view promotes humtsamid)

equality, rootedin he concepts of #Aright of | angwfageo a
language rights that impaatcess to resources are the locus of ab|@articularlyin the context

of minority languages such as sign language. The -tistaurse located in ablei€ns that
fundamental access to services is optimised for tbst mfficial language userandincreases

gradual infringement on linguistic man rights.

9 Ableism is a ternfrom critical disability studies thatrawson normative societal views of being able in comparison

to persons with disabilities lacking ability to be functional. This view is rooted in the medical model of disability. In
the context of sign languages a&hd deaf communityableism is located in ableist communication norms (Bitman &
John, 2019).
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2.4.3 The South African linguistic andscape

In South Africa, the linguistic landscape is diversified on many levels and parallels the linguistic
diversityacrosghe rest of the African continent. Thisvdrsification is framed from the harical
context of coloniation. Didhotomies of primitive vscivilised, mythopoeic vdogico-empirical,
concrete vsscientifc prevailed durindenglish/Afrikaans dominance over the South African local
people (Prah, 2012). During apartheid, English aepeed two sources of support, first as a
language of political poweand second as a language of the struggle intaesis to Afrikaans
(Prah, 20052012) Insight to the South African Deaf communégd sign languages presented

by Aarons (1999)who states the deaf people are a linguistic and cultural minority group. Signed
languages are not universal and neither related to a spoken language of the geographical area in
which they occur. SASL dialects are tied to deaf educatbere the then apartliegovernment

had schools for the deaf in each province that gave effect to provincial dialects. According to
Aarons (1999)signlanguages flourished in residential schools for the Deaf, irrespective of their
official policies on signingPenn and Reagaid494) presented linguistic diversity of SASL and
attributed this diversity or dialects to the status padteduational policies of Deaf South

Africans.

One of the most pressing issuesSauth African society is promoting and integratiigerse
linguistic ard cultural communities to readisthe dream of a socially inclusive society. The
language debate in South Africageared toward usimgne 6 s nati ve | anguage

right.

In South Africalanguage has now become a terrain of struggieuggle over the basic

human right to express oneself -wathamtheds m
belonging and is underpinned by power: economic interests, political muscle amdlcult
concerngDe Klerk, 20028).

It is evident in South Afcan Government departments, institutions and services, that English is
the language most often used by politicians and government officials. Hoateenpts by the

South African @vernmen to promote multilingualisnare seenn dialogues in parliamentnd
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national addresses by various public service departments. A more recent incidence that exposed
the need for attention to multilingualism in language practice is the CQ9andemic In South

Africa, inconsistent enforcement of the use of offiaaguage were identified when COVIEL9
information had to be translated and interpreted into the official South African languages
including sign language. The need for plurilingual interpreters and translators in times of national

emergencies is encapsdtby the statement from PANSALB (2021):

Never has the importance of the use of language been more pertinent than it is right now
during the pandemic. We have witnessed the government constantly attempt to stave off
conspiracy theories and misinformatian the COVID19 vaccine. Therefore, it is
particularly critical that information on the vaccine be made available in all our official
languageso ado ensure that our people are equipped to make informed decisions. This can
be achieved by ensuring thatich information is available inahguages that people
understand(PANSALB, 2021).

2.4 Translanguaging in Deaf Interactions

Communicatio between Deaf people who sign is natural and efforttessause of their shate

language/s and culturedstendng trarsnationally byDeatDeafSAME° (Friedner andusters,
2015).Jgrgensen et al. (20Bb) state M Resour ces which are avail al
that the features are used around them every day may not be at the service of @iloof hiee

statemenis certainly true for deaf peopbiue to language deprivation and a systemic orientation

of the world towards an oral communication mode. Kusters et al. (2017) aptly summarise the
approach of translanguaging across sagigliages by stating that meanmgking is achieved by

drawing on ones6 semiotic resources.

Of significance in this section of the chapter are the language and educational exchanges of Deaf
scholars and advocates who cross borders and use translanguaging strategies to communicate
effedively. Translanguaging international sigranspires byadvancement in communication

technologies and increasing affordable travel across bo(Beexiner andKusters, 2015) and

10 nternational conventions in capitalig phrases that are transliterations of the signed phrase.
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Kelly, Tapio andDufva, 2015). QuintePozos and\dam (20131) encapsulate anslanguaging in

Deaf comnunities by stating

Language contact is the norm in Deaf communities, and that Deaf people are typically
multilingual. They use sign, written, and, in some cases, spoken languages for daily
communication, which means that aspeat the spoken and/or written languages of the

larger communities are in constant interaction with the sign languages.

According to Murray (2015)Deaf people who use sign language as a primary means of
communication are part of a linguistic minority. ddgeople are native language models and
expressionists of a grammatical sound, vigesdtural language. A&ording to Kusters, De
Meulder andO 6 Br i e m431)pedple dre8é overpowered by societal structures that are not
produced by them or for themnda produce their own, different spaces, authoring their own
ontologies and epistemologies, which leads to a form of Deaf essentialism defined by the Deaf
experenceo The lived experience of Deaf people and identity is expressed by Ladd.(Zo@3

Deaf dentity, referred to here, has its place deeply rooted in language expression and language
use. ldentity is further formed by life experiences by engpgiith others primarily usingign

language.

According to SuttorSpence andNoll (1999, sign languag lacks vocahuditory language
componentsand isthus unrelated to the majority speech community. This statement leans toward
acquiring sign language viaonolngualism where itis framed as beinghdependent of spoken
languages. It is essenti@l recagnise sign languages as grammatically sound, but it is a narrow
interpretation of language ys&s it unfolds in realife language communities whereaf people
navigate the hearing world byaking £nse of spoken languages and usragslanguaging. In

the same vein, phonocentrism is flagged in sstioctural contexts whesegn languages are not
recognied. AnglinJaffe (2011) and Bauman (2008) present the t@&mtological normalcy |,
which is reali®d by equating the ability to talk and to hear &simanconditonWa Thi ongod o
(1981) highlights phonocentrism as a dated view on laiggy democracy and human rights and
makes the statement of the right of and to language. In presenting an ideahgolatkl

translanguaging modeledf and hearing peapbught tobe acknowledged as equivalebhtt
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alternative language users. This paradigm shift is vital in support of a proposed humarasghits

equality discourse that is to replace a disability incapacity discourse (Young26eti8l).

Evidence of plrilingual repertoires of Deaf people and evidence of translanguaging in the Deaf
community lead to the question, if Deaf people themselves are translanguaging, do plurilingual
sign language interpreters also harness their linguistic repertoires duriact tieinterpreting?

This question remains unanswersthce no empiricahvestigation has been conductaat part

of the answer to the question can be takemff@ewaele and.i (2013), who suggest the term,
cultural frame witching (CFS) which refers @ adapted behaviour to conform to local secio
pragmatic norms. TheéFSpresented in bilingudbicultural respondents/ho reported themselves
differently when theyad L1 or L2 input (Dewaele aral 2013).

Inasfar as mobility and dérse language exchga present in the Globaldxth regardinghe Deaf
community it is evident that the plurilingual and translanguaging exchanges are deeply entrenched
in communication across sign languages. When looking specifically at sign languages, Kusters et
al. (2017)investigated shif presented biranslanguaging strategies based on bilingualism and
multilingualism aiming topresent arevolved understanding tanguage repertoires. Garcia and

Wei (2014)and Jagrgensen et al. (20Ephassed that translanguagingnisultimodal, but there

has been no evidence of further empirical enquiry to broaden the understanding of the concept.
Where translanguaging is investigatashcerningnultimodality, the enquiry is focused on social
media or cell phone texting.u@r andStenbach (2019) suggest thaarying socielinguistic
statuses in the Deaf commundnd signers (from the same linguistic community) demonstrate
increasing variability within the same community. These aspects haveeatnalysed further

and are not appliewithin the frame of plurilingualism and translanguaging and sign language
interpreting. Based on thicontext and concernintiis project, mobility is understood and
interpreted as the geographical, social and education movement of Deaf persons bé&teaen A
countries, South African provinces, schools and social groupings. The fluidsaTiaiunication
typology of structure in the Deaf community is taken into account and is based on how interpreters

navigate the murkiness of communication across tbiesetures.
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In South Africa, Deaf people translanguage using SASL dialects, ASL, BSL, ISL, International
Sign and spoken/written languageswhich they are exposed. Tapio (202814)writes:i D e a f
signers deal with many linguistic varieties and an ptteaal number of modes in which and with
whi ch those | an d'hez gre seveal dinlecss ioft SASitkexl dooprovincial
dialects and spoken language geographical locations and inflmetireeSouth African situation

The dialects of overseaign languages, such as ISL, BSL and ASL, date back to the missionary
schools established for the Deaf, where Deaf learners were educated in these sign languages
(Akach, 2010). In South Africa, it can be deduced that Deaf people translanguage usatg, diale
ASL, BSL, ISL and International Sign, which is based on an observation that TapR} 2214)

makes concerningultiple modes and linguistic varieties presented in communicative spaces. The
impact of educational institutionssing various dialects &ASL s seen in the provincial schools

for the Deaf. The dialects linked to educational institutions are a global phenomenon, for example
in the Netherlandsyhereregional dialects were identifian five schools for the Deaf (Schermer,

2012). The dialets identified are linked to lexicon, phonology, and grammar (Schermer, 2012).

Given that South Africa is multilingual country with 1Xofficial languages, other sign languages
influence SASL and exposure to Deaf signewho translanguage due to thensaational
connections that use a mixture of signs, mouthing and gestures, SASL interpreters are increasingly
exposed to translgoaging. According to Friedner akaisters (2015) and Kelly, Tapio abdifva

(2015) translanguaging (in international signemationally (between overseagd people) is
realisedthrough theadvancement in communication technologies and increasingly affordable
travel across borders. Young et al. (2019) support the elements of translanguaging when Deaf
people from around the @be meet. These physical and online meetings make transnational
communi cat i édrnawipgos their bxistang kndivledge of a signed language and fluidly
find a commonality of expression and understanding within a similar visual grammatical structure
across differentsigndda n g u a g e s 0,201599)uTapip (2818;2044) presemdevidence

of translanguaging by highlighting linguistic varieties in sign languages.-Sattiehing between

sign and spoken languages is highlightey De Quadros, Li-Martin andChen (2014)and
between two sign languagkyg Zeshan(2015) and Zeshan afnda (2015)According to Zeshan

and Panda (2015), reiterative codwitching and coe crossingpresents bylecreasing phrases

and increasing lexical items.
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The Eubpean Community for Research (ERfdject on sign multilingualisrfocused on cross
signing, sigrswitching, and sigispeaking (Zeshan, 2015 and Zeshan &wahda, 2015). These
works are instrumental in leading to a better understanding of multilinguamaittdnodal
repertoires. In communicative exchan@eaf people navigate between modalitieswhich a
relevant example will be that of chaining. An example of chaining is when the Deaf person signs
a concept/object and then ks it up by fingerspellindBaggaGupta, 2000; Humphries and
MacDougall, 1999; Tapio, 2013). The formation of diverse multilingual and multimodal
repertoires is acquirdmy exposure and interaction with various social, cultural and communication
platforms(Busch, 2012; @15; Canagajah, 2013; Creese aBtackledge, 2010 and Jgrgensen et
al. 2011).In contrast Vermeerbergen, Leeson, afdasborn (2007) and Tapio (2013) presents
inconclusive evidence of meaning making gesture and speech. Resturte studies (Goldin
Meadow andBrentari, 2017) havydowever provided evidence that gestures are indeed associated
with spoken language components. In the same Ladell (2003) posits the incorporation of

gestures in sign languages.

25 The Sign Language I nteoirpreteros Linguistic

Extending (GQuWnepler z&®sci ol i ngui sti c the appreapht of
supported in this study postsructuralistwhere the empirical approach is based on the ownership

of representivity.In this approachl anguage s ptoa&nd regrésentptionr af their
heteroglossic repertoires is the starting poaritich centralises the linguistic community ahe
respondentsGumperz (1964.0) adequately captures a holistiew on plurilingualism in that:

fié language and dialects fara behavioural whole, regardless of grammatical distinctness, and
must be considered constituent varieties of the samelverbae per t oi r e 0. When i
& e h avi ouinahe interpretihgecdntexit can be deduced that as a linguistic whahe
interpreter has more thane language ardlalect at play at any time during the act of interpreting.

The rendition of a translanguaged interpreting product reflects how multilingual interpreters
employ their holistic communicative resources to creaeaning during communication

exchangelinking to the practice of SASL interpreters to the nine provincial sign languages
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dialects and the 11 official spoken languages it presents a fluid environmeobuotu

translanguaging.

The notion of tolerance amyguity (TA) servesin better understanding the holistic linguistic
repertoire Budner (19622) mentiongioriginality, complexity, and dispersibilibyas features of
ambiguous situatiws. Further to this an ambiguous situatiopresents where the conteist
complicated by varying behavioural and communication cues (Budner, 1962: 92). For interpreters,
a TA situation could present itself when interpreting a speaker with a foreign accent (Seravalle,
2011).

Turning the focus now to situatdanguage practi these are defined aBé are the bundled
activities that one type of sociatad er per f ormso (Schatzki, 2010:

practicesPennycook (20102) states

Language is an integral part of such bundles of activities that acentm@l organisation
of social 1ifed. Language practices move
that preexists its use, and competence as an internal capacity that accounts for language
production towards an understanding of language a®dugt of the embodied social

practices that bring it about.

Alimi and Matika (2017) suggest that the language practices of people in multilinguaiesoare

expressed byranslanguaging. Garcia ar8lylvan (2011389) hold a similar viewand state:

fié translanguaging is the communicativeo r m o f mul t i | Wen @QlLAlP2) soci e
provides a linguistic viewo n t r ans | anguagi réggoing petwden fdiffenentn g i t
l inguistic structures an dandngtssttratfisanslamudgingg oi n g
includes the full range of linguistic performances of multilingual language users for purposes that
transcend the combination of structures, alternation between systems, transmission of information

and representation of valuedentites and relatons hi ps . 0

In addition, concernintanslanguaging)ei notes thafié fostering intermingling to produce new

identities, values and practiceso ( péhduml1l22) .
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language practitionemsavigating their varioukanguages to reach equilibrium in deciding which
concept can be interpreted successfully while translamggaWei (2011) references creativity
framed as adhering to lingstic and communicative norrend positriticality that is framed as

respondingeffectively to a nomormative situation.

Translanguaging repertoires of plurilingusagn language interpreters stdrom the evolving

concept of an interpreter operating not purely in an L1 an@utZrossing cognitively, culturally

ard linguisticaly so asto provide communication access byshared understaing of the

i nt er | oommnunication 6systemas is seen in a melting pot language community.
Complementing this understanding is the critical role that language practitomgrtstoembrace

in orderto appy strategy and context to codeitching into varieties of the language communities

they serve. As Rampton (19985 st at es: Aswitching across soc
i ssues of,inlwkid ithé fradittocal léns of ingreting questions the authenticity in

terms of accuracy of L1/L2 interpreting products.

Reflective practice is vital indvancing language practice in its development towards changing
linguistic environments. Referring toeflective practice Wei (2011) acknowledges the
translanguaged product by framing it as criticaltyere the interlocutor can think through the
nortnormative context and respond effectively. This reasoned response can be enhanced by adding
the cognitive functions of analysing and gessing the message to ensure the communicative
functions during an exchange are managed accurately and adequately by the entéffeiet

(2011) states that these reasoned responses are decisive moments where a decision is made to
either follow or flout he rulesand norms of language use. Tikecisionis grounded in local
practices,making it a regulacommunicative exchanggomesticated and welcomed in a local
setting. Hence, the natural communicative act of translanguagigigt tobe encourageds a

strategy during interpreting to allow foatural communication exchange between interlocutors.

The concept of translanguaging in interpreting practice markstaglay from structure, system
and regularityto approaches that acknowledge fluidity amdativity in linguistic practices-or
this reason,language practiceought to evolve and complement the understanding of a

translanguaging environment.
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2.6.1 Dominant language a@nstellation (DLC)

In this section on siglanguage practice, the conceptiominant languageonistellation (DLC)s
investigated. Arattemptis madeto locate its relevance to the concept of the interpreting function

as it relates to plurilingual societies.

DLC referstoanindivd ual 6 s group of | amwhaeagpaliws optirhalt o p e
functioning in pludlingual environmentAronin andSingleton, 2012)The authorslescribeDLC

asmade up of various languagesed by a community achieve communicative aims. Given this
context from a practice perspective, theéeat to which a cmmunity shares linguistic norms
across its mtilingual language repertoiremakes criteria referencingmportant Criteria
referencing in sign languageempreting, as an example, is the broadcast of a presidential address
where thanterpreter uses SASL with mouth morphenmeBnglish and isiZulu. This interpreting
productrequiresspecific criteria tavhich the consumer and other language practitioners can refer

At presentsuch criteria do not exist. The use of English mouthingS#8L signs is accepted as

the norm and serve as criteria against which the interpreter is rated. From this situation, one can
conclude that a DLC includes languages with various status levels as they are used in society by
the government and regardirigeir official, legal status. AroniandO6 L a o i B2)sates( 2 0 1 2
fié it is the community DLC which furnishes the essential tools for communication and which is
indeed tle basis of community identity".

Language repertoirenc ompasses t hguicommanhéi esdgeémnei ty a2
unigue proficiency, which enables optimal functioning within and across various registers of a
mosaic of languags in the speech/sign community (Gumperz, 1964; Ramp895; 2011,

Schiffman, 1996Garcia, 2009 an®usch, 2012)It is appropriateto focus on sign language
interpreter pract i tandbiCeamdhdw these fagousifesdintoeacih athpre r t o |
Three languages are recommendsa minimum criterion for working in plurilingual interpreting

settings Aronin andLaoire (201263) argue thaté out of the whole repertoire of languages

known and is used by multilingual only a sukset isused intensively and bear the load of the
functions necessaryto medté i ndi v i du a bLlangting te wde ofrthece langueages .

only restrictst he wuse or partial use of the | anguages
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repertoire. The three language usage debate links back to the language classification of AlIC as

discussedh the literaturaeview Chapter 2, &tion Il.

In a plurilingual country such as South Africa, where some language practitioners are equally
competent in more than three languages, there should exist a platform to acknowledge the use of
these laguages. A DLC is fluidard relevant to aindividuald kved experiencesuch as personal

or socichistorical events. This fluidity in DLC requires the community pvactice to be
responsive. This responsiveness can create enabling platforms for constructing vibrant
sociolinguistc interpreter profiles, which advance a dynamic ambit for 2ést@y careers the
language practiceFurthermore, it embraces plurilingual interpreteosiched ina comfortable

spectrum to prodcthe vernacular targahd source languages on edioating to English.

2.6.2 Metalinguistic awareness of the translanguagingactitioner

Kubota (201433) posesthequ e st i on: ACan al l English users
socioeconomic, and other background equally transgress linguistic basdad engage in
hybrid andi o up dald éniatgeengt ®despond sach aquestion | link to the

concept of translanguaging, where language users in a communicative event employ all their
linguistic resources to enable communicationnlfirgerpreter is required where all interlocutors

are speakers of differenypes Englishes, there is an obvious lack of commitment of the
interlocutors to navigate their linguistic repertoir&sibota (20143) frames the plurilingual
advantage of metalguistic awareness by statinfj te hawareness of language itselhidependent

of the message it is conveying

2.7 Conclusion

This chapter highlights various scholarly references to plurilinguadiscth translanguaging. It
presents topic for debate thaiurilingual individuals have heightened language awareness. The
awareness of the i nt er pughttopronmpeEmpipchl investigatongfui st i
the phenomenon in interpreting. Investigations into the application and use of trangilaggua

strategies in interpretingan make way for novel an@mplex theories and models. Téieidy is
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timely in that South African sign language interpre@esincreaingly exposed to Deaf signers

who translanguage due to transnational interactions thataumixture of signs (geographic

dialects), different hand forms, mouthing and gestures. In addition, SASL interpreters are exposed

to plurilingual communities where transtaraging is typical. iis chapterconcludeswith a
statement by Kusterg al. (200L7:2200) A Language in use, whether sp
and inevitably constructed across multiple m
phenomena such as the use of the surrounding physical splee next chapter focuses on the
theoretical framework and methodology.
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CHAPTER 3

Theoretical Framework

3.1 Introduction

Adom, Hussein anddu-Agyem (2018438) agree thathe theoretical and conceptual framework
fiassist in stimulating research while ensuring theeresibn of knowledge by providing both
direction and impetus to the research inquiry. They also enhance the empiricism afsictigbr

a researclo

The theoretical gproach in this study draws on motor cognition theory (MCT) and adaptive
control heory(ACT). It guideson how data is peeived, making sense afid interpreting itThe

val ue of a theor et iécexdain the meaming,onatkre, and ichallergges t o :
associated with a phenomenon, often experienced but unexplained in the woridhmehive,

so that we may use that knowledge and understanding to act in more informed and effactive 0
(Ravitch andViatthew, 20175). The theoretical framework taken6 o n  frommahe original

theorist to shape and apply its constructs to thestigationto contributeto the applicability of

the theoryg. afiblueprint that is often Oborrowe
or research inquiy(Adom et al.2018: 438).

The framework facilitates the contribution of new knowjedy testing the theory in a specific
contextto confirm, reject or extenid. Merriam (200949) notes that qualitativeesearch informs

existing theory:

Data are analyzefic] and interpreted in light of the concepts of a particular theoretical
orien@tion and findings are usually discussed in relation to existing knowledge with the
aim of demonstrating how the present study has contributed to expanding the knowledge

base
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A theory can be defined not only in academic terms butaeoerninghe apicability to real

life issueshence the termjpublishing research withimpa@ct i s used | s(Saddarmd e mi c
and Omasta,2018) Saldanaand Omasta (20182 5 7 ) scialalifeeholds fir&hsferable
applications to other settings, context, populati@ms! possibly time periods0 The Uni ver s
York notest h a't resear ch hen thehknowledpeageneratedsby duitesearch
contributes to, benefits and influencWmat soci e
is research impact2021) The University of the Witwatersran@WVits) states its vision for
producing research with impact:

Wits aims to produce increasing amounts of research with impact, which includes research
that changes disciplinary thinking, discovery research, resdaatimfluences policy and
practice, translational research, and research that can be taken to the market to generate

economg activity, innovative research (Impact on Soci20).

In this project, the focus is otihe cognitive aspects of language peesing in relation to
interpreting in a plurilingual setting. The study is conducted on plurilingual SASL interpreter
respondentsvho render a dimesic interpretation under PBfain imaging Other variables noted,
but notpart of the investigation incledenvironmental, social, physicahd emotional factors that

could impact interpreting or the interpreter.

Concerningnethodology and researbfas Guba and.incoln (1994110) state € éritical theory

adopts a more transactional and subjectivist epitEyy where the investigator and the
investigated object are assumed to be interactively linked, with the values of the investigator,
inevitably influencing the inquy.0 Entrenched in this statement is mgoximity as a researcher

and language practitiondSASL interpreter) and the way in whichmy paradigm regarding
interpreting influences the approach to the study and interaction with the respondents. This
proximity and status -ragse alrahhelrlioe db ya sJ afrpvriasct (i
acknavledge biases that could present as blind spots in this,stadgformed by my years of

practice in the interpreting field.
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3.2 Theoretical Framework

3.2.1 Motor cognition theory (MCT)

Motor cognition heory (MCT) holds action and perception are \aatéd by sermi-motor
mechanisms (Pulvermiller et,&2014). During the act of visual perceptiomotor and sensory
information is integrated bghe activation of mirror neuror(®izzoléti and Sinigaglia, 2010).
Yeung andWerker (2013)clarify the formation of linguisticarticulatory action schemas by
presenting evidence of how actiperception is linked to manual, mouth actions and visual and
acoustic perceptioOOns. According to Hubel (1995: AModal ity specific se
information to he central systems for attention, memory, language, concepts, decisions which
propd motor outpuid The right frontal areas of the brain are activated during sign language
comprehension according to Corina alkdapp (200624): fié languageborn resonance isore
diffuse than motor resonance evoked duricfjom observation or imitatiod This statement
agreeswith Jeannerod (20065), who statesfié cognition is built from action and perception,

upon sensory and motor brain chanism

This studyfocusesonthe cognitive areas activated in plurilingual sign language interpreters. There

is no clear evidence of MCT being accepted as a basis for how perception is translated into action
as a result of findings of cognitieaction covariation based on cognitidndies that focus on how
perception, cognition, and action intertelan the brain (Freeman et &011). The mediating of

the processes is expressed by Freemanetal. @kl) A For i nstance, neurop
often observe cortical areaaditionally thought as perceptual or motor in nature to contain signals

appropriate forhigheo r der cogni tive decision makingo (Fr

This study uses SASL as perception input and the action required is the interpretation product.
When a person hears a language utterance, cognitive mechanisms are stimulated to effect an action
(Pulvermiller et al.2014) Rizzolatti andCraighero (2004) state that there is an entwined process

for language, percepin and production. Sommerville abeécety (2006) state
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Motor resonance is a function of making a sensible judgemathéer than comprehending

the sentence, which implies that motor resonance arises during comprehension and not
merely during lexical access, before the associated lingastistituent has been fully
processed; thus aspects of vispatial cognition are explored Wih this theory.

Pulvermiller (19961999) and Pulvermdiller et al. (2014) state that the mechanism for an action
schema is noticeable in the language doméiare articulatorymotor and acoustiperceptual

schemas ard@ed. The comprehension sifjn language as input involvesiospatial processes

described by Emmorey (20@Z) as follows:i Co mpr ehensi on of sign | ancg
configuration, motiondiscrimination, identification of facial expressions and recognition of
linguistically relevant spatl contrast® The comprehension that Emmorey (2002) refers to can

be applied to this study and stated as the understanding andavsakiag of the inputanguage to

deliver an accurate, functional interpretation in the target language, which is a spoken language(s).

3.2.1.1 The action perceptioimauit

Of relevance to this study is the action perception cirédd®Q) as it relates to MCT. APS an
associative learning mechanism that synchsemimotor, sensoyyand intermediary connecting
neurons, which has to effect a specific act®raitenberg an®chiiz,1998) In Chapter 2 (IJ of
the literature eview, cognitive models of the perception actigale (PAC) were presentdyy the
studies of Koechlin et al. (2003 utsuridis (2013and NegrorOyarzo et al(2015) (Figure 3.1).
The APC plays a critical role in the language domain. According to Pulvermdiller:{BR96
fié articulatorymotor and acoustiperceptual schemas are entrenched in the cestiical long
distance neuroanatomical links between relevant areas, for language in -inéeriak and
superiortemporal cortex and correlated activation of both motor and sensory neur@n Bets
APCthus provides a foundation for soe@mrmunicative function (Keyser arteerret2004). The
applicability of the APC in this study is linked to the lexisalmantic processing to contribute to
sensemaking in the delivery of a syntactically appropriatenfat. The appropriate format is the
interpretation produdinguistically, culturally and socially fitting and understoaal situ. When

focusing on semanticonceptual processing the perisylvian areas in the frontal and temporal
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cortex arevital to uncerdandinglanguage mechanisms. Figure Highlights the cognitive areas

and language mechanisms.

Figure 17 APC illustrated with cognitive areas inferior motor (M1: BA 4), premotor (PM: BA 6
and 44) and prefrontal cortex (PF: BA 45 and adjacent sitetf)arfrontal lobeand auditory core
(Al), adjacent auditory belt (ABand parabelt (PB) cortex in supertemporal lobegyrus and

sulcus(Pulvermuller, 2@8:6).

Mot or resonance accoértchieng ncteaenr nlad deftiiotead | @,
system specifically atned to the perceived movemént ( Hami | t on, 2013:14)
Jeannerod (2006) and Sommerville abécety (2006), communicative motor resonancthes

reaction of the APC whetle motor system responds to communicativetinpuhis study, visual
inputbySASLas a sour ce lefangrutaigel amadtisaird reactos oftha nc e 0,
motor system that creates meaning and which leads to-sexkéeg in understanding the input.

Here, the interpreter respondent underds the source language (SASL) and thepre nt er 0 s
communicative intenthus the interpreter can articulate the message in the target language/s. The

MCT and APC il be applied to understandotorcognition in interpreting, specifically pointing

to coqitive processes of interpreting in this experiment.
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This project exploresortico-cortical longdistance neuroanatooal usingNeuroQ", discussed

in the methodology section of this chapteed 3.3. Researdbesign and Methodology

3.2.2 Adaptive contol theory (ACT)

Adaptive control isused mainlyn the engineering sciences for designing corgystemswhere

the direct and indirect controls deal with uncertaintié®, Ma andXu, 2012).ACT thus points

to an adaptive function that allows for astiment to effect a desired stability state. In the context
of applying ACT to languages and interpreting, Green and Abutalebi:@18 8onducted a study

on bilinguals suggestinghe following hypothesis:

Language control processes themselves addbéeteecurrent demands placed on them by
the interactional context. Adapting a control process means changing a parameter or
parameters about the way it works (its neural capacity or efficicocye way it works

in concert, or in cascade, with other tohprocesses (e.g., its connectedness)

Kheder & Khaan (20187) refer to cognitive control processtais ASpeech percepit

interpretation is steered by cognitive and physical control procésses

Green andAbutalebi (2013%15), applied ACT astirelates to cognitive, perceptual abdin

sciences, by statingé speech comprehension and production are governed by control pracesses.
These authorse onf i r med t h e é langyagetcdnead grosessestizinselved adapt to

the recurrent demandslaced on them by the interactional toea x t 6 ( G\butakelsi, and
2013516) . The cont é gobhl manteaoance,scendlist manitoeng, interference
suppression, salient cue detection, selective response inhibition, task disengagement, task
engag@ment and lastly opportunistic ptlan n g 0 aphdAbutakelri, 2013518). These control
processes were identified i n téhsingledanguage, dualact i or
languageand dense code wi t c hi n ¢O® B(r L &in , a { @-GrYywagecoext.refe&i ngl e
to a monolingual exchange ulistinctly separate environment®r example when different
languages are spoken or signed in the communicative exchange-lardnage contexefers to

two languagesised with different interlocuts, for examplewhen a spoken language is used with
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a hearing person and a sign language is used with a siDeiigperson. In a densedeswitching
context,codeswitching is framed as a translanguaging strategy on lexical, senzentisyntactic
levds. It is within the scope of translanguaging in the interpretation that the ACT applies to this

study.

Interactional context Meta-control process

] |

The speech pipeline Control processes

Figure 18 Adaptive control ppcess (Green antbutalebi, 201317).

The application of the ACT to the interpreting experiment will provide a ptatfo engage and
expand the applicability of the theory not only in biliiadjsm as proposed by Green diulitalebi
(2013; 2018)but in plurilingwal contexts as well. Abutalebi ai@green (201690 describe the

cognitive processes involved in bilinguals:

The cognitive processes underlying language control cover the intention to speak in a given
language, selection of the target response (the word in the intended language), inhibition
of words from the nontarget language, and monitoring speech for pbteifriesions

(viable candidate words in the other language as well as language disengagement and
engagement (i.e., ceasing to speak in one languatyswitching to anothefbutalebi and

Green (2016) conducted the experiment on bilingual interlocutoesl lmasconversational
turn-taking and not in the context of interpret. They specify multilingual codgswitching

and the brim areas implicated ithe illustration below.
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MULTIPLE LANGUAGE s DENSE CODE _—
INTERACTIONAL CONTEXT SWITCHING CONTEXT

/‘ ACC/pre-SMA .\ /v ACC/pre-SMA o
Right IFC ] T Right IFC

Left IFC/PFC «=» parietal cortex

Left IFC/PFOSMIR parietal cortex / /
\ \ \ \ y

NSUla S— Basal ganglia = Thalamus INSUI s Basalganglid o Thalamus
y{caudate/putamen}) caudate/putamen
\ ./ /
cerebellum cerebellum
\ Premotor cortex Premotor cortex
Key:
Motor cortex Speech pipcline Motor cortex

Control network €

Figure 19 Brain Regions related to language control in multiple language ititaratcontext
and dense codewitchingcont x t s 0 ( A bGreterg 202@91). a n d

A study conducted by Laia@dé Br i en (2020) tested the ACT hyp
in communicative interactions and the cognitive control processes assowittetthe verbal
Stroop task and the nererbal GlobalLo c al t ask ( Lai). Theycdancl@é Br i en, 2

The findings of this study points to intsentential and intraentential switching also
named codewitching. Through the use of multiple languagyeitching measures that
include objective, rigorous, and naturalistic tasks, results from the current study showcase
the multrdimensionality of language switching and its complex interaction with cognitive

control pocesses (Laian@6 Br i ed9) 2020:

In this study, the conditions of plurilingual language use, as it partaidiamesic interpreting, is
examined in a dfical setting to testognitive language processing. The uncertainty of the control

in this plurilingual interpreting experimenmsg two-fold. The first relates to the environmental
conditions of the study. The respondents had not previously participa&ET brain experiment

to interpret under clinical conditions while lying down. The second concerns thth&adhe
interpreters hadat previously been exposed to the source text as it is an organic text recorded by

signing Deaf people. The known contr ol in the
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a frame of reference to develop during preparation for the assignmentprdloding the
respondents with the actual SASL source text before the experiment mirrors a real situation in
interpreting where interpreters generally do not receive the preparation material before the
assignment. This situation creates probabilities @amcertainties, whichreframed to allow the
testing of the ACT.

In principle, the ACT is grounded in the understanding that a system (in this project, the cognitive
system) can modify its operation to achieve its best functionality. The relevaragptfa control

as a theory for this study is its cortéa with the mental processtsat occur during interpreting,
specifically observation, processing, output and monitoring. The adaptive control system in this
experiment consists of the cognitivenitions activated during interpreting. Cognitive functions
ought toprovide continuous information about the state of the proedsle comparing incoming
stimuli (SASL source language) with the desiredrfgrmance (target language/sand

simultaneouslynaking decisions around modification (in this contexbnitoring).

The three principles of the ACTeaidentification, decisionand modification. It is of interest to

the study how ACT presents in a decisioaking act in a plurilingual context, whetke
communicative aims are at stake and where the interpreter respondent is faced with a decision to
modify the interpreting product to allow for commecation flow, without jeopardisg the
faithfulness of the interpretation. In this context the adamibrérol process as ptosd by Green
andAbutalebi (20133) i s wuphel d: AAdapting a control
parameters about the way it works (its neural capacity or efficiency) or the way it works in concert,

or in cascade, with othepntrol processes

In the current study, the experiment aimed to identifych areas are activated during cede
switching using NeuroQM software'! In the context of dual language use and dense-code
switching, Green andAbutalebi (2018)argue that speaks adopt conversational practices that
match the communicative situation. In this study, the adaptability of the plurilingual interpreters

1 Neurod@M is a leading software package that measures beiiitg by regions and clusters through analysis of a
PET/CT brain imaging scan (Jafari and Silverman, 2015).
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interpreting capability was explored regarding the language produstrategies linked to

translanguaging and cogjme areas activated.

3.3 Conclusion

The theoretical framework provides a solid baseHferstudy. Its application and contextsalion

to a diamesic interpretation is discussed in ChaptehBre the results of the study is integrated

to modify the ACT as itthis relatego plurilingual SASL interpreter®r sign language interpreters

in general.
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Chapter 4
Research Design and/ethodology

4.1 Introduction

Research is based on three essential components namely, epistenmitgggy and
methodology (TerreBlanche and Durrheim, 1999). Working through these three components
contributes to the meticulous and coherent qualities of the study (Collins and Stockton, 2018). This
chapter presents the interrelated approach of theatynrathodology to conduct an empirical

investigation of crosslisciplinary research in interpreting studies and neuroscience.

4.2 Research Design and Methodology

This section highlights the research design and methodology for the experiment thajate®sti
cognitive language processing using PERin imaging, drawing data from plurjual SASL
interpreters bgimultaneous, diamesic interpretatidhis study is a mixed method stydlyat uses

both qualitative and quatitative methods.

According to Mdhajan (2018l) : A Every research must involve a
(planned, ordered, and public) approach to find out most appi@pesultsd Ac hi evi ng t hi
in solid and clear research design and method. This project considexediditg and reliability

aspects of data collection and analysisrisuee a sound research method vadiswed. In this

study, reliability is supported by the consistent application of the data collection tools. In addition,

the SASL source text remairtset same input text in thexperiment. The validity of thstudy is

assured by utilising Neurd® software to ensure the measurements of cognitive actbadti in

baseline and activation imaginmgmainsconsistent.

Reeves andHedberg (20032 note thefollowing comcerning contextual analysist T h e

interpretivist paradigm stresses the need to
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frames an understanding of the context from subjectimelividual experiences (Reeves and
Hedberg, 2003).

Qualtative data analysis is the formal interpretation of collected data to create order, elicit meaning
and communicate findings (Noble and Smith, 2
gualitative data analysis requires a researcher with expertise,visiand ver acityo. E
this quote is the need for the analysis to be contextually consjdamddsystematjcwhile
simultaneously processing the data on an abstract and conceptual level. According to Morse
(2011), the research context could predbetneed to triangulate data. This project adopted a
reflexive style of -andmdtycsh & dphmrtoadH otwe db at o n
analysis to triangulate the datarahim (201599) offersa definition of data analysi&c T he wor d
analyss refers to a closely related operation with the purpose of summarizing the collected data

and organizing in such a manner yieldiagswes to the g u e dall sia). Neble andHale

(201967) capture the essence of triangulation succinctly by stating

Triangulation is a method used to increase the credibility and validity of research findings.
Credibility refers to trustworthiness and how believable a study is; validity is concerned
with the extent to which a study accurately reflects or evaluatestioept or ideas being
investigated. Triangulation, by combining theories, methods or observers in a research
study, can help ensure that fundamental biases arising from the use of a single method or a
single observer are overcome. Triangulation is atseftort to help explore and explain
complex human behaviour using a variety of methods to offer a more balanced explanation
to readers. It is a procedure that enables validation of data and can be used in both

guantitative and qualitative studies.

This poject used datdriangulation with data analysis tools that inclutlespeecko-text
transcription software AmberScript, ELAN transcription software and NeUtoRET brain

analysis software. In addition, manual transcription methods were used to tratscvibmacular

spoken languages into English to compare the interpreted text against the source text. The manual
analysis of the questionnaire was done by analysing across themes in the questionnaire. The three

dataanalysis methods described aimeddentifying patterns, themes and meanings across the
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three data setBiversifying data analysis supports the credibility of the study and reduces the bias
that could arise from a single data analysis metiNmble and Hale2019) Furthermore, the
authors réer to triangulation as a complex and tht@nsuming approach to data analydibe
timeline of the study was intended to allow for data collection and the analysis of the data.

4.2.1 Respondents andampling method

Turner (2019: 8) defines sampliag:fi éthe selection of a subset of the population of interest in
a resear ch st udnythis. study hre pluriliegug SASU ietergresebmsed in the
GautendProvince of South Africa. This study used Aorobability sampling (Turner, 2019). The
recruitment criteria clearly statethe respondent characteristics to &aepracising SASL
interpreter, aged 1B0, multilingual with three and more languagase of whichmust be SASL,

a minimum threeyear experience in interpreting, in good headihd $iould not be pregnant or
breastfeding. The sampling target wa9. At inception of the study20 respondents were
recruited, but three respondents had to withdraw for health andtiopat reasons. Thisieant

that three additional respondents had togoeuitedio make up the target of 28spondents. Thus,
the total number of respondents recruited for this study28alsut data were collected from 20
respondent®nly. There werel5 female andd male respondentis this study This sample is
unrepreseritive of the population of plurilingual SASL inpgeters. A sample size of 20as
decided ordue tothe financial implications associated with the high cost of procuring the FDG
molecules Appendix B Pharmaceutical Quote on FDG single do3&)s study sed two doses

of FDGfor baseline and activation PEFain imaging. Given these financial implicatioitsvas

not viable to increase the sample size. SASL interpreter contacts on the databases of the Deaf
Federation of South Africa (DeafSA), South Africign Language Interpreting National Centre
(SASLinc) and the South African Translators Institute (SATI) were accessederto invite sign
language interpreters to participate in the stsdefAppendix GEmail request to access contact

details of signanguage interpreters).
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4.2.2. Medical protocol

The development of novel protocols for PEfRin imaging provides valid dosimetry procedures
with preparation and acquisition times according to standard clinical practice (Vaquerd &

Kinahan, 2015)The protocol for this project thus follows standard clinical procedures.

) Patient peparation
Respondents were requested to fast for at least four hours before the study. The blood glucose level
of each respondent was measured in the morning of thelstfiore injecting Fluorodeoxyglucose
(18F) (®F-FDG). Routinely, FDG activity given to individuals attending nuclear medicine
department at Charlotte Maxeke Johannesburg Academic Hospital fobfETimaging, is
between 15@&nd 185 Megabecquerel (MBd}enerally, the activity injected during PET brain
imaging depends on thérdcal application (Buck et 8l2002). The authors stated that the amount
of the activity (FDG) for brain imaging has been evolvaogasto allow the injected dasto be
reduced ad in theirinstitution, a standard dose of 100Bq is administered (Buck et aR002).
In theAlzheimeiGs Disease Neuroimaging Initiati¢@DNI3) PET Technical Procedures Manual
for brain research imaging, it is recommended to administer 185 MBH0@6) for FDG brain
imaging and imaging should not occur if the dose is bel@wntmimum of 93 MBq (Buck et al.
2002).

i) FDG aquisition
Respondents had two PHirain images performetaseline and activatipat two dfferenttimed
intervals. On the day of ¢hbaseline study the nuclear medicine radiographer administered
FDG usinga preinserted intravenous catheter into a cubital vein in the arm. Respondents were
advised to remain lying down in a relaxed resting position. The $¢@m was started after 30
minutes aftethe administration of FDG. The respondents were placed comfortably on the bed of
the PET scannewith a fixed head position, using the orbitomeatal line from the laser kesaes
reference The respondent s @&dwitle\@do spims soiminimie motionarsd s e c ur
enhance imaging quality. On the day of the activation sty same medical procedure was
appliedfor thebaseline scan. In addition, &@inutes were dedicated for the second scan viewing

the source text (SASL video)terpreting into spoken language/s while imaging is perforiiee.
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video was played via an iPadreen placed at the gantry of the PET scanner directly facing the
respondent. An audio recorder was placed next to the respondent in the machine to record their
voice (the interpretation). A camera was set up adjacent to the gantry to recozdpivedent
(Appendix D PET-brain procedure)or bothbaseline and activatioa 3D mode acquisition was

done and attenuation correction was used with the CT of theCHESEanner.

Numerous studies have uséB-FDG-PET imaging to evaluate glucose metabolic changes as a

response to stimuli of different types (Table 4.12) below.
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4
Table 1: Summery of the most relevent studiea on PET imaging with FDG in different types of tasks
Task Number of Type of PET imaging modality outcome Reference
subjects
Visual task 5 subjects Visual stimiation was started 5 Hypermetabolism in the primary and
minutes before injection of FDG associative visual cortex, as the [35]
and continued throughout the complexity of visual scenes increased
study
Motor task 1 subject The valunteer underwent 20 min Hypermetabolism in the contralateral
periods of rest and motor primary motor cortex, the supplementary [14]
avtivation ( motor task, which motor area, and the ipsilateral (right)
involved repetitively grasping cerebelum.
and releasing the right hand,
performed during the initial 5
min of the activation period)
Force and FDG injection has been Greater metabolism in the occipital and
position 2 subjects performed during both a force temporal cortices of the brain during the [15]
motor task and posotion task (sepatated by 7 posotion task comared the force task.
days, with the elbow flexor
muscles at 15% maximal
valuntary contraction force)
Volitional PET-FDG at rest and while During swallowing hypermetabolism in
swallowing 8 male swallowing (20- second intervals left sensorimotor cortex, cerebelum,
task subjects for 30 minutes) in the erect s thalamus, precuneus, anterior insula, left
seated position and right lateral postcentral gyrus, and [16]
left and right occipital cortex; decreased
metabolism in the right premotor cortex,
right and left sensory and motor
association cortice, left posterior insula
and left cerebellum.
Complex Subjects underwent PET-FDG After practicing glucose metabolism in
visuospa- 8 male perfoming a complex cortical surface regions decreased despite
tialmotor  subjects visuospatiall motor task (the an increased performance: subjects who [17]
task computer game Tetris), before improved their Tetris performance the
and after 4-8 weeks of daily most after practice showed the largest
practice on Tetris glocose metabolic decreases in several
areas. These results suggest that learning
may result in decreased use of antraneous
or inefficient brain areas.
Osmic task 11 subjects;  Injection of FDG in bolus during At rest mainly increased glocose
26 subjects  neutral (rest) and during a pure metabolism in left superior, inferior,
(stimulation) olfactory conditic middle, medial frontal, orbital gyri and [22,23]

in both papers.

anterior cingulate cortex, while during
offactory stimulation hyperactive in

the cuneus, lingual, and
parahippocampal gyri, mainly in the left
hemisphere in both papers.

Passive
problem
solving rask

22 subjects

PET-FDG have been perfomed
while the subjects viewed videos
on two occasions, task with no
inherent reasoning or problem
solving, and date have been
compared to Raven's Advanced
Progressive Matrices test
(RAPM) scores.

Hyperactivation in specific posterior

brain areas in high RAPM scores.
Subsequent analyses revealed a high/low
RAPM group difference in functional
connectivity between left activity and the
left anterior cingulate/medial frontal

gyrus. These data provide evidence that
individual differences in inteligence
correlate to brain function even when the
brain is engaged in nonreasoning tasks.

R.J. Haier, N.S. White and M.T.

Akire,"Individual differences

in general inteligence correlate
with brain function during
nonreasoning task:
Inteligence, vol.31, no5,pp
429-441,2003.
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Task Number of  Type of PET imaging modalty  outcome Reference

Subjects
Visual lexical 11 Subjects underwent PET-FDG  Comparisons of the task with the resting/.l. Nevon,E. Halgren,M.
decision right - handed during rest and two versions of a condition revealed significant relative ~ Mandelkern and M.E. Smith,
task male subjects visual lexical decision task ( activations of visual and motor areas. 'Human brain metabolic
novel or repeated stimuli Novel words evoked significantly greateresponses to famiiiarity during
performed during the 30 min activation in the left and right anterior lexical decision." Hum Brain
FDG uptake period). cingulate gyri and right hippocamoal  Mapp, vol.1 pp.249-268,.
formation than did repeated words in th6994
same task. Relative glucose metabolism in
the left angular gyrus was significantly
greater to novel words than to resting.
Thus, two tasks equated in sensory,
motor, and decision process, but
differing in the familiarity of the stimuli,
evoke sugnificantly different patterns of
brain activation.
Car driving 30 subjects  Subjects have been divided into In active driving: hyperaction in the M.Jeong, M. Tashiro, L.N.
task (active three subgroups for examination primary and secondary visual cortices Singh, K. Yamaguchi, E. Horikawa,
and passive by PET-FDG: active driving (10 primary sensorimotor areas, premotor M. Mayike, S, Watanuki, R. lwata,
driving) subjects that drove for 30 area, parietal association area, cingulatéi. Fukuda,Y. Takahashi and M. Itoh,
minutes), passive driving (10 gyrus, the parahippocampal gyrus, 'Functional brain mappig of actual
subjects that participated as thalamus and cerellum. car-driving using [18F]JFDG-PET,"
passengers on the front seat) arith passive driving: manifested a Ann Nucl Med, vol.20,no. 9, pp. 623-628,
control (10 subjects remained  similar-looking activation pattern, 2006
seated in a lit room) groups. lacking activations in the premotor area,
cingulate and parahippocampal gyri and
thalamus. Direct comparison of the active
and passive driving conditions revealed
activation in the cerebellum.
Horizontal Spatial orientation was tested  During horizontal navigation metabolism A. Zwergal, F. Schoberl, G. Xiong,
and vertical 24 during a horizontal and vertical  increased in the right hippocampus,  C. Pradhan, A Covic, P. Werner, C. Trapp,
navigation right-handed real navigation task. Video bilateral retrosplenial cortex, and pontind?. Bartenstein,C.la Fougere, K. Jahn,
task in real male subjectstracking of eye movements was tegmentum; during vertical navigation in M. Dieterich and T.Brandt,
space used to analyse the behavioral bilateral hippocampus and insula. 'Anisotropy of Human Horizontal and
strategy and combined with Direct comparison revealed a relative Vertical Navigation in Real Space:
simultaneous measurements of activation in the pontine tegmentum andBehavioral and PET Correlates,”
brain activation and metabolism. visual cortical area during horizontal ~ Cereb Cortex,vol.26, no.11, pp. 4392-4404,
navigation and in the flocculus, insula, 2016
vertical navigation.
Word Two different tasks were Word association was associated with M. Schreckenberger, E. Gouzoulis-Mayfrank,
repetition 8 subjects  performed in randomized order  Activation in the left prefrontal cortex, O.Sabri, C. Arning, G.Schulz, T. Tuttass,
and word during PET-FDG scanning: word the left frontal operculum (Broca's area)s. Wagenknecht, H.J. Kaiser, H. Sass, and
cognitive repetition (after the auditory and the left insula, indicating the U. Buell, "Cerebral interregional correlatiocns
association presentation of nouns) as a involvement of these areas in associativ& associative language processing:
tasks control condition, and word language processing. Decreased a positron emission tomography activatior
association (after the auditory  metabolism was found in the left study using fluorine- 18 fluorodeoxyglucose"
presentation of nouns) as a posterior cingulum during word Eur J Nucl Med, vol.25, no.11, pp.1511-1519,
specific semantic activation. association; during word repetition, 1998
highly significant niegative correlations
were found between the left prefrontal
cortex, the contralateral cortex areas, and
the ipsilateral posterior cingulum.
Continuous 10 subjects PET FDG performed during Activation the left amygdala and E. Fernandez-Egea, E. Parellada,
emotion task facial emotion recognition activation of the emotional F. Lomena, C. Falcon, J. Pavia, A. Mane,
studies and neutral on a different recognition-related areas G. Sugranyes, M. Valdes, M. Bernardo,
day ' A continuous emotional task activates the

left amygdala in healthy volunteers:
(18) FDG-PET study," Psychiatry
Res. 2009 Mar 31;171(3):199-206
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Task Number of  Type of PET imaging modalty = Outcome Reference
subjects

Long-term 8 Subjects viewed two videos Glucose metabolism rate of the right L.Cabhil, R.J. Haier, J. Fallon,
free recall of right-handed during PET scanning, separated amygdaloid complex while viewing the  M.T. Akire, C. Tang, D. Keator,
emotional male subjects by 3-7 days, consisting either of emotional films was highly correlated  J. Wu, and J.L. McGaugh,

information emotiona7lly arousing fim clips  with the number of emotional fims 'Amygdala activity at encoding
or of neutral fim clips. Three recalled and was not correlated with thecorrelated with long-term, free
weeks after the second session, number of neutral fims recalled. recall of emotional
memory for the videos was information."Proceeding of
assessed in a free recall test. the National Academy of

Sciences of the United States of
America, vol.93, no.15, pp.
8016-8021,1996.

Table 1 Most relevant studies on PET imaging with FDG in different types of tagited from

Chiaravalloti et al (2019).

Duringthe prescan the respondents were not presented with any intervention. This was necessary
in orderto obtain a baseline reading of cognitive activity under normal circumstances without any

experiment being ptarmed.

At the second scan, on a median ofdays, the respondents were presented with a thirty minute

SASL source textAppendix E SASL Source Texti|lmWerladdeawbd) Wor
i nt er pr e AmpendbdFi mterpretdrs Brief)The sourcdaext was created by six SASL
presenters, who made presentations around questions related to their empléypendik G-

PIS SASL source text presenders

The interpreting brief for this experiment was shared with the respondents a day before their
secand scan appointment. This was necessary to allow the interpreter respondent to prepare
vocabulary related to employment settings and prepare simulations similar to employment
environments. The preparation before an interpreting assignment is a standasheof and

was provided to all respondents to endine experiment mirrored a reabrld situation even
thoughe x per i ment was conducted in a clinical set
state that the interpreter must interpret intolishg The brief oriented the interpreter respondent

to a plurilingual setting and he or she was given the instruction to intempoetheir spoken

language/s. When shared the interpreting brief before the second scan and on the day the
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respondents prested for the scan, the respondents were not coerced into interpreting into.English
They were told thathiey could iterpret into any language théglt comfortable in to ensure
continuity. The respondents were also advisedat ththey gotstuck on a leical or syntactic item

and could produce the word/phrase or concept in one of thelatigelages they know they could

do it, to ensure continuityThis was to allow for the interpretation to flow freely and ¢retate a
situation where the interpreter ptothe experiment. Here | did not overtly raise the issue of
translanguaging since this is a variable under investigation. | wanted to obtain the most organic
interpreting product the respondent could providdenrthe experimental conditioby giving the
interpreter respondents a brief to allow them to feel comfortable using the language in a simulated

plurilingual setting, which was an interview panel consisting of plurilingual individuals.

The process for the secoscan was both video and audexorced to complement the recordings

of neural activity for anlgsis and interpretationThe totalscanning time took about 40 to 50
minutes including etup and actual procedures. PBfRin imaging was donasing a 40slice
PET/CT scannerBjograph TruePoint PECT, 2019. At this point of the secondcan,the
researchermonitored theecording proceswith the nuclear medicine techniciaft every ten
minutes interval (foutimes), the researcher accessed the scanning room to ensure sound recording
(respondenvoice into spoken language/s) proceeded without any technical glitches and that the
camera was recording the process. When the scanning procedure was commglesspondent
proceeded to the waiting room to allow the nurse to remove the line.

4.2.3 Data collection

It was proposed that more than one method betoselkain converging evidenceiangulation
of data (Noble andHale, 20B). Data were collected usinguestionnaires, voice notes
(interpretation and PETbrain imaging.

4.2.3 a) Questionnare

Qualitative data in this study were llezted through aguestionnaire Appendix A (ll) -

Questionnairg The questionnaire was divided into themes that covered aspects of sign language
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interpreting, education training standards, language poeimensia, processing and

plurilingualism. The information was collated to form an interpreting profile of the respondents.
4.2.3 b) Voice recording (nterpretation)

Whil e under activation, the r m®spoodedhredanalysed i nt e
usingthe EUDICO Linguistic Annotator (ELAN). ELAN is an open source software that can
manually and semmautomatically annotate and transcribe audio or video recordings (ELAN, 2020).

ELAN is programmed on a tidrased data model that provides a qualiand quantitative

anal ysi s. I n this i nv ergtingipmdudt (vaice notes) tvamploaded p o n d e
as a source file. The data (interpreting product) were analysed against the tardeentdixH

T Interpretation transcripof SASL saurce text into English)The analysis proceeded as a
comparison between the source text (ST) and target text (TT) to Iighhigidents of

translanguaging.

The following tiers were created on ELAN:

1. Interpretatiori highlights the interpretation sectionmsiin SASL to spoken languages.

2. CodeSwitchingi highlights incidents of codswitching as a strategy of translanguaging.

3. CodeMixing ithe parent tier of codswitching.

4. Lexical Borrowingi highlights the use of lexical borrowing as a translanguaging
interprding strategy.

5. Semantic Equivalencéhighlights the respondent rendition of the target text against
equivalences of style and rhythm of the signs used in the SASL source text

6. Semantic Shifi focused on incidents of word form and meaning changes.

7. Colloquial Expressioni highlights incidents where interpreters make use of general
expressions in spoken language(s).

8. SocicCultural Interventiori highlights references to culturally appropriate terms in this

experiment.
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4.2.3 c¢) PET brain imaging

The medicainterview conducted before PBFain imaging covered questions in accordance with
the standard medical information and consent fanth was administered by a nu(ge@pendix |

T Medical nformation record)Beforethis, the respondent was briefed by tlesearcher about

how the experiment would unfold, iocing the ethical implications androvided with a
guestionnaireonly if they had not returned it electronically before their first séarhe time of
recei pt of the r espe@imdhesttdp sdoamantsdetailing thedicalp ar t i ¢
experiment was sharesb asto allow the respondent complete information regarding the study
(Appendix A (1) PIS & Appendix A (1) (a) PET procedure before scannihis was also done

to ensure that each pemdent was fully aware of the ethical implications of the study in so far as
the presentation of the data is cemed. Respondents were briefegfore their scanning dates

and in person when they presented for their brain imagaggrdingwhat the PETbrain imaging
process entadld, and how they should prepare for it, such as the requirement to fast and not to

drink any fluids for at least four hours before the administratidfFeFDG.

For this projecttwo imagingmethods were considereBositron Enission Tomography (PET)
and Functional Magnetic Resonance Imag{figRl). It was decided that PET is the best

applicable imaging technique for this study. The reasons are discussed below.

fMRI has may superior points compared RET, but the decision tase either depends on the
data quality that needs to be collected. Studies that used fMRI range from language #Addila
Bernal, 2016),dnguage learning (Plante et 2017) and secondanguage acquisition (Andrews
et al. 2013 and Yang et g2015).Applicable to this study are fMRI studies conduatedcerning
interpreting such asognition and simultaneous interpretation (Meltrcer, 2000), the
neurobiology of simultaneous interpreting (HervAelman et al.2015; HervaisAdelman ¢al.,
2011 and HervaisAdelman andBabcock2019), translation and languageitching (Price, Green
andvon Studnitz, 1999), bilingual cognitive control in ¢arage switching (Crinion et aR006;
Abutalebi et al.2008 and Ma et gl2014), language structuirethebrain (Henderson et aR016)

and cortical orgasation of semantic processing (Bookheimer, 2002).
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The current study used PBrain imaging, since no fMRI machine is available at the Charlotte
Maxeke Johannesburg Academic Hospital, where the scanteedel® collectedlhe fMRI scan

would not have been appropridbe this project because the respondents were required to interpret
while under intervention and activation (voicing the source text). The fMRI machine does not
allow for movement while undethe scarsince this can distort the signal and give an incorrect
reading. In addition, the recording of the interpreted product (voice notes) was imperative to
analysng the productionRavicz, Melche an#iang (2000)measured the comparative noise lsvel

for two fMRI machines with different static magnetic field strengifiseeyfound that tle noise

levels are high, which impacts adversely on resedegfendentaudio recordingsthus thatthe

fMRI machine would not havieeen suitable fathis study.

Paositron Emission Tomography (PET) is described as a type of imaging by Brownell EDG9).

PET can be a useful imaging tool in evaluation of-t&&ted brain activity. The brain tissue can

be considered as a threempartment model. The deoxyglucagsehosphate (D&-P), once
formed, is trapped in the tissue for a reasonable time after injection and for the duration of the
experimental procedure allowing to obtain images of the brain after the injection; 40% of the
radiolabelled compound is extracted i thrain in the first minutes after the injection allowing

the detection of the cortical brain areas that are activated in the first timings of the task.

There is a variety of software packages, each with its unique features, to analyse fMRI data. The

tade below is provides a summary of the various software:

Software Name Reference to original

paper
SPM: Statistical parametric maps in functional imaging: A Rl Ll

general linear approach

AFNI: Software for analysis and Visualization of je{e elzamEelels

Functional Magnetic Resonance Neuroimages
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AIR: Automated Image Registration: |. General Methods [\/s[efe SNz ENEeIe]S]

and Instrasubject, Intramodality Validation

DPTools: Whole Brain quantitative CBF and CBV ESiulliArawdee
measurement using MRI blus tracking: compaison of

methodologies.

MRICRO: Stereotaxi display of brain lesions. Rorden, C. 2000

BrainVISA: software platform for visualization and Ke{eIlgit=lsERMaw{ol0kE

analysis of multrmodality brain data

FreeSurfer: Whole brain segmentation: autonated M Eeg(=I8 =100}
labelling of neuroanatomical structures in the human

brain.

fMRLAB: An ICA toolbox for fMRI data analysis Duann, J. 2002

FSL: Advance in functional and structural MR image BsipliigfesivdeloZ;

analysis and implementation as FSL

PLS: Partial least squares analysis of neuroimaging dat@[d[ai(eEisAwawr{ee”}

applications and advances.

Neurolens: NeuroLens: an integrated visualization andiglels[=Hz&{0/0:
analysis platform for functional and structural

neuroimaging.

VOXBO: Viewing facial expressions of pain engagefi=lsiaiil{e &\ Moo}

cortical areas involved in the direct experience of pain.



BrainVoyager: Analysis of FIAC data with BrainVoyager [€l=les[=]lz8v0]0[5)

QX: From single-subject to cortically aligned group GLM

analysis and seHorganizing group ICA.

NeuroQ™: Uses an algorithm for measuring, aftergREIEIRASIVE (nt-lgRpdek s
correction for tissuebased attenuation, radioactive
events/second emanating from pixel locations falling withi
standardized regions of interest, it automatically measure
metabolic activity in 240 regions of brain in a few second

and is widely used as a quantitative tool to assist wit

differential diagnosis of neurological conditions.

The MatLab-based software (BRAPHBRain Analysis B\IEILGIARY {0k
using graPH theory)

Table 2: Software packages for analysis of brain im@gsroozi & Daliri,2012).

fMRI and PET scansath measure brain activityhe PET san provides a lower resolution and
the fMRI scan providesclearer temporal and spatial resolution. Thisadi@ntagewas
compensatetbr by usingimproved softwareNeuroQM, to allow for enhanced intergtation of

the data duringnalysis. Precise definition of functional brain areas in the individual research
subject is crucial for accurate quantitative as@yof PET brain imagesnd their meaningful
interpretation. Raw data of all PEBrain imaging were entered into NeurdQfor analysis.
According to Jafari an8ilverman (2015):

NeuroQM is a software package that uses an algorithm for measuring, @ftecton for
tissuebased attenuation, radioactive events/second emanating from pixel locations falling
within standardized regions of interest, it automatically measures metabolic activity in 240
regions of brain in a few seconds and is widely usedcgsatitative tool to assist with
differential diagnosis of neurological conditions. Radiologists, nuclear physicians, and
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ot her professional Brain PET interpreters
support and conf i dREREDE braimimagingwdies.o QE f o

The following 49 brain areas are listed on the Ned¥bQ

- IAVC left Associate Visual Cortex

- rAVC right Associate Visual Cortex

- ICbm left Cerebellum

- rCbm right Cerebellum

- ICN left Caudate Nucleus

- rCN right Caudate Nucleus

- liLAT left inferior lateral anterior Temporal Cortex
- riLPT right inferior lateral posterior Temporal Cortex
- MLAT right inferior lateral anterior Temporal Cortex
- iLPT left inferior lateral posterioTemporal Cortex
- liPL left inferior Parietal Cortex

- riPL right inferior Parietal Cortex

- ILN left Lentiform Nucleus

- rLN right Lentiform Nucleus

- IMPT left posterior Medial Temporal Cortex
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rMAT

rMPT

IMAT

IPCC

rPCC

IPVC

rPVC

ISLT

rsLT

IsPL

rsPL

ITh

rmTH

IPTC

rPTC

<
w

IGFs

rGFs

IGFm

rGFm

right anterior Medial Temporal Cortex
right posterior Medial Temporal Cortex
left anterior Medial Temporal Cortex
left posterior Cingulate Cortex

right posterior Cingulate Cortex

left Primary Visual Cortex

right Primary Visual Cortex

left superior lateral Temporal Cortex
right superior lateral Temporal Cortex
left superior Parietal Cortex

right superior Parietal Cortex

left Thalamus

right Thalamus

left Parietotemporal Cortex

right Parietotemporal Cortex

Midbrain

left superior Frontal Cortex

right superior Frontal Cortex

left mid Frontal Cortex

right mid Frontal Cortex
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- IGFi left inferior Frontal Cortex

- rGFi right inferior Fronal Cortex

- IGFd left Medial Frontal Cortex

- rGFd right Medial Frontal Cortex

- ISM left Sensorimotor Cortex

- rSM right Sensorimotor Cortex
-IBROCA | eft Brocads Region
-rBROCA right Brocads Region
- IGCa left anterior Cingulate Cortex

- rGCa right anterior Cingulate Cortex

- Pons Pons

- Y, Vermis

Table3: Neuro@M 47 brain regions (Jafari and Silverman, 2015)

Silvermancreated the Neuro® software stating in an intervieBrain Wellness Center, 20),2

that NeuroQ" provides theadded value of the visual interpretation of a PET brain imaging scan
andprovides measurements of changes in the brain regions. The automated calculations of changes
in brain regions are done in a short time, providing a reliable method because thalphysic
calculation of the changes is not possible in a clinical setting. The software provides readings
against normal brain activity in a specific region which is then compared with the imaging of the
patient and can indicate the range of normality or dewiatfrom the norm. Ae software allows

the regions with increased or decreased metabolism in the reconstructed braintaniege
highlightedby a simple click on the metabolism icon tab in the displaysdmarisedlatatab of

the screen. This will allow thareas either with most hyp&r hypometabolismo displayedn

the upper left ofigure 4.5below.
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leuroQ? Analysis Version 3.7 [Build: 20141009.133147]
File Processing Display Slice Display Reference Region Control Database Metabolism  Study Comparison  EQUAL

Patient Name: RR18 | Main ac Slices Car PET/CT EQuAL amyQ Data
tudy Date: 18-Nov-2019 "

[Hospital ID: RR18 | Series Desc: PET BRAIN CORRECTED Control and patient values are normalized to the Database in use: Default FDG Database
racer: NJA Referring Physician: average pixel value among all regions in each scan. Normal Template with Cluster Regions

R

20

e
©e
<

L R i E L
31 21

£l J o [ d

Patient Brain / Pre-processed {Rigid} FDG-Brain-Normal

Reformatted Patient Brain (fterations: 10)
32

Hyperhietabolic Regions:

Region [ WeanAC | SD AC [ Patient(Pt) | PLM(AC) | #SD fromM(AC) |
1 GFd.p17 1.0534 0.0671 1.2051 0.1517 2.2617 -
= 1GFd.p17 1.0896 0.0621 | 12186 0.1289 2.0764
3 GCa.pi7 1.0639 0.0600 14710 0.1070 1.7847
4 rBroca.p20 1.0481 0.0523 11519 0.1037 1.9852 36
s 1GFd.p20 1.0713 0.0574 1.1663 0.0950 1.6567 @ ¥
6 IGFm.p20 1.0220 0.0346 1.1470 0.1250 26117 3
7 rGCa.p20 1.0835 0.0562 1.1988 0.1082 1.8757
B rPCC.p20 11212 0.0330 1.2209 0.0996 3.0214 .
B IPCC.p20 11798 0.0321 1.2583 0.0785 2.4447
10 | ravcpz2 1.0288 0.0373 11119 0.0821 2.2019
| PCC.p22 1.2101 0.0406 12777 0.0676 1.6639 -
T Y * a2 a5 52
Cluster Regions: Regional Hypermetabolism
Region Mean AC___| SD AC [ Patient(®t) | PLM(AC) | #SD fromM(AC) | S B
Magnitude of Difference:
GFs 1.0094 0.0533 1.0176 0.0082 0.1539 - 250 from MAC):
rGFd 1.0866 0.0375 1.0588 -0.0078 -0.2080 Positive () sign corresponds to values > Mean AC
1GFs 09778 0.0481 1.0114 0.0336 06989 Negative(-) sign corresponds to values < Mean AC
1GFd 1.052 0.0347 11238 0.0686 REGIONAL AND CLUSTER DATA
sM 1.0812 0.0422 1.0675 0.0063 0.1494 rCN.p34 (Difference: 0.1585) is the most hypermetabolic region.
SM 1.0442 0.0332 1.0572 0.0130 03915 IGFm.p20 (#SD from M(AC): 3.6117) is the region with the most
1sPL 0.9202 0.0472 0.9029 -0.0173 -0.3666 SiNficant iypenmiotabiolein
fapl 0:2636 062 08514 -9.0182 23043 rCN (Difference: 0.1467) is the most hypermetabolic cluster.
GFm 11236 0.0313 1.1399 0.0163 0.5200 PCC (#SD from M(AC): 2.4894) is the cluster with the most
IGFm 1.1230 0.0255 1.1529 0.0299 1.1728 significant hypermetabolism.
riPL 1.0670 0.0336 1.0928 0.0258 0.7670 -
] >

M(AC) = Mean of Asymptomatic Control Group

Figure 30 Showing the areas of/pometabolism in A andypermetabolism in B. Note the change

from purple to blue in the 12 superimposed brain iméges A to B.
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NeuroQ? Analysis Version 3.7 [Build: 20141009.133147]

File Processing Display Slice Display Reference Region
Patient Name: RR02, RR02
Study Date: 02-May-2019

Hospital ID: GT00000
Tracer: N/A

R

Series Desc: PET BRAIN CORRECTED
Referring Physician:

Control Database ~Metabolism  Study Comparison
Maii

EQuAL

Qc Slices

EQuAL armyQ

Control and patient values are normalized to the
average pixel value among all regions in each scan.

ii L

Ly R EE L R
31

1.2104
1.1312
1.1996
1.1753
1.1487
1.1180
11749

0.0373

0.0754
0.0471
0.0511
0.0325
0.0452

1.1280
0.9956
1.0113
1.0678
1.0345
1.0598
1.0818

-0.0824

27 Reformatted Patient Brain (terations: 20)
< il I [ | i
Patient Brain / Pr {l FDG-B: N 1]
HypoMetabolic Regions:

Region | Mean AC SD AC | Patient (Pt) | PE-M(AC) | #SD from M(AC) |
rLN.p34 H 1.1233 0.0736 0.9917 -0.1318 -1.7883 -

rGFm.p35 1.1327 0.0869 0.9815 -0.1512 -1.7404

rGFs.p35 1.1748 0.0507 1.0183 -0.1567 -3.0882

44 Pons.

Cluster Regions:
Region [ WeanAC SDAC [ Patient(Pt)y | PLM(AC) | #SD fromM(AC) |
34 PVC 11726 0.0497 13136 0.1410 28379 -
S AT 08282 0.0476 0.8007 -0.0275 05774
6 MAT 07348 0.0332 07601 0.0253 0.7618
a7 rALAT 0.8978 0.0337 0.8841 -0.0137 -0.4065
| 38 HMAT 0.7204 0.0359 0.7100 -0.0104 -0.2901
39 ] 07116 0.0375 07840 0.0724 1.9283
40 iLPT 0.9808 0.0396 09432 -0.0376 -0.9487
41 MPT 0.8950 0.0312 0.8937 -0.0013 -0.0416
| a2 riLPT 0.9882 0.0359 09914 0.0032 0.0891 =@
43 MPT 0.8578 0.0247 0.8470 -0.0108 -0.4375 B
06414 0.0213 06546 0.0132 06201 -

M(AC) = Mean of Asymptomatic Control Group

Database in use: Default FDG Database
Normal Template with Cluster Regions

a2 16 52
Regional Hypometabolism

ROI Name:

Magnitude of Difference:

#SD from M(AC):

Positive () sign corresponds to values > Mean AC

Negative () sign corresponds to values < Mean AC
REGIONAL AND CLUSTER DATA

rLN.p36 (Difference: -0.1883) is the most hypometabolic region

rGFs.p35 (#SD from M(AC): -3.0882) is the region with the most

significant hypometabolism.

rLN (Difference: -0.1602) is the most hypometabolic cluster.
rLN (#5D from M(AC): -2.2865) is the cluster with the most
significant hypometabolism.

Figure 31 Participant RR02 baseline
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NeuroQ? Analysis Version 3.7 [Build: 20141009.133147]

File Processing Display Slice Display Reference Region Control Database Metabolism  Study Comparison EQUAL

Patient Name: RR02, RR02 [ Wein ac sices | compare | pPEmer | equal | amya | Data ]
Study Date: 14-May-2019
Hospital ID: RR02

Tracer: NJA

R

Control and patient values are normalized to the Database in use: Default FDG Database
average pixel value among all regions in each scan. Normal Template with Cluster Regions

L R L

Series Desc: PET BRAIN CORRECTED,
Referring Physician:

L R

20

e e
<D

27 31 Reformatted Patient Brain (ferations: 20)

K| i (o] el il | = 2
Patient Brain / Pr L FDG-Brain-Normal
Hypoletabolic Regions:
Mean AC | SDAC | PatientPty | PLM(AC) | #sD fromM(ac) ||
1.0050 0.0453 0.8743 ~0.1306 2.8808 -
MPT.pad 0.8275 -0.0881 -2.1308
WLPT.p46 08238 -0.1402 -3.2969
[ 19 | mpTpee 0.8478 0.0337 07224 -0.1254 -3.7243 34 36
| 20 | LAT.p46 0.9013 0.0546 0.7542 01471 -2.6958
21 mMPTpes | 0.8054 0.0456 06253 -0.1801 -3.9452
iLPT.p48 0.77%0 -0.1481 -3.0448

0.5792 -0.0560 -2.5974
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glzlsle
S85%
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07224 -0.1822 29139
Pons.pS0 05737 -0.0815 -2.9652 @
TOTAL 29152 -63.8930 ~
™ f; 42 46 52
ChstacRagons: Regional Hypometabolism
T ROI Name:
Region [ MeanAC | SDAC Patient (Pt) |  PLM(AC) | #SD fromM(AC) | Magnitude of Difference:
23 PVC 1.1076 0.0520 12151 0.1075 2.0687 = £SD from M(AC):
Lt ENG FLAT20, Opon 12B75 01249 215 Positive(¥) sign corresponds to values > Mean AC
35 AT 0.9282 0.0476 07945 -0.1237 | Negative(-) sign corresponds to values < Mean AT
% MAT 0.7348 0.0332 0.7491 0.0143 0.4306 REGIONAL AND CLUSTER DATA
37 riLAT 0.8978 0.0337 0.8731 -0.0247 -0.7329 iLAT.p48 (Difference: -0.1822) is the most hypometabolic region.
38 MAT 0.7204 0.0359 0.7198 -0.0006 -0.0167 IMPT.p48 (#SD from M(AC): -3.9452) is the region with the most
| 3s us 07116 0.0375 07895 0.0778 20748 significant hypometabolism.
40 il 03008 0,039 L) LAZTA WLAT (Difference: -0.1337) is the most hypometaboiic Cluster.
a1 | MPT 0.8950 0.0312 07983 -0.0967 ] LPT (#SD from M(AC): -3.2145) is the cluster with the most
42 riLPT 0.9882 0.0359 0.9902 0.0020 0.0557 significant hypometabolism.
43 MPT 08578 0.0247 0.8737 0.0159 0.6441 =

< »

M(AC) = Mean of Asymptomatic Control Group

Figure 32 Activation in the same participafRR02)

Silvermanmentions the exposeto radioactivityto beinsignificant not posng a threat to patients.
PET brain imaging could exposespondents to radioactivity (which they were inforradout
before taking part in thetudy through théIS and consent form), whereas fMRI does not use
radioactivity. The table below provides insight into the differences between PET and fMRI,
applicable ¢ this project.

Positron Emission Tomography Functional Magnetic Resonance Imaging

(PET) (FMRI)

Signals are generated by the use Signals depend on deoxyhemoglobin ¢

radioactive traces. there is no radioactive exposure.

Imaging occurs only once. Imagng can occur more than once.
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The temporal resolution is 30 secon The temporal resolution between 1 #
which is relatively slow since cognitiv seconds means improved accuracy .
processes should be recorded at 1s. detailed imaging.
Increased sensrity for brain images. Decreased imaging accuracy in some rbi
areas such as the sinus.
PET provides increased accuracy for au fMRI has uppeilevel noise levelswhich
recordings. makes audio recordings problematic
(The primary reason why PET wased for
this project is that the interpreting prodt
(voice notes) must becorded while unde
activation at the same time that the br
scan is performed in the PET machine
Head movements during the scanniimge Signals are easily altered due to he
do not alter the signals and hence i movements and affect the accuracy of
affect the scan. scan.
Table4: Difference betweenET and fMRI (Kameyama, Murakami arlinzaki, 2016; Crosson
et al.2010 and Varvatsoulias, 2013).

PET is a form of aBmalynamic neuroimaging (Fiez et al. 1996) and has been in existence since

the 1970s. It is a type of imaging method which maps changesad fébw in the brain (Démonet
and Cardebat, 2000). According to Australia's Nuclear Science and Tegyn@rganisatn
(ANSTO) (2019):

Neutron deficient radioisotopes decay by three different mdmgghe one of interest in
this study is positron emission. In a PET sdae patient is given a dose wofedicine

containing a positroemitting neutron deficient isotop&he resultant coincident pairs of

gammas from the annihilation are detected by PET cameras. The cameras are arranged in

a ring through which the patient i s moved.

obtained and these can then be combineajivi® athreedimensional picture.

104



According to Binder et al. (1997) and Buckner et al. (2000), this technique is used for identifying
neurotransmitters and other moleculest underlie language am@sociated language processes.
The method of PET is@oninvasive medical experient and its accuracy in locahg activation

to a particular brain region is limited by the scan of gpatial resolution (Binder et al. 1997,
Kosslyn et al. 1999 and Buckner et2000). According to DBpedia (2020):

Positon emission tomographgomputed tomography (better known as REI or
PET/CT) is a nuclear medicine technique which combines, in a single gantry, a positron
emission tomography (PET) scanner and aayxcomputed tomography (CT) scanner, to
acquire sequeéial images from both devices in the same session, which are combined into

a single superposed (cegistered) image

Delso et al. (2011:77)sta@:The st andar d appmoadaRERCTemmesiy t he
to convert the CT image to attenuation doénts for 511 keV photons using a bilinear
transformation with different scale factors for soft tissue and.boneA cirmgaa \thquero &

Kinahan (2012 ) : A Positron emission tomography (PET)
coincident highenergyphotons from the emission of a positermi t t i ng r adi oi sot
imaging produces additional traagbnal possibilities compared &my other modality due to its

combination of sensitivity anguantitative accuracy (Vaquero adohahan, 2015). Furtheo this

Delso et al. (2011) hold that: APET is a noni

information through the injection of radioactive compounds (radiotracers), detection of radiation,

and reconstruction of the distribution of the madir acer 06 Del s oVagedro &a | . (2
Kinahan (2015:2) suggesth a t AnThe physics that enable PET

of a positron by aeutrond e f i ci e nt Thamdostacdmmanly ospdeiaisotope in PET
studies idluorine-18 (18F). According to Vaquero arkinahan (2012):

As the radioisotope decays to a stable state the emitted positron travels a short distance
(typically Ii 2 mm) and interacts with an electron; this interaction annihilates both the
electron and the positrpthus producing two higkenergy photons. The photons travel in
opposite directions along an approximately straight line, and can be detected outside the

body by the PET scaen
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The process of fluorinr&8 (18F) is illustrated in the figure below.

f g b PET scanner
=mc active detector area
=511 keV
| =
Pition Detector 1 Detector ’/g
emlssnon 141
\ . 4/
/ ~180° &~
\ Tube of oy
~2mm ’\/1 ‘ response
zei-)e | ' \
AN ! Ty
High-energy Positron- // Line of Wiy
annihilation electron / response ; "I
photon annihilation , @)
s A= Detector 2
D RN Detector 2

Figure 2Q Process of BG uptake illustrated (Vaquero aKehahan, 2015)

4 3 Ethics

Thakur and_ahiry (2019354 commenias followson the complex nature of medical research:

The distinctive issues raised in this review, testify that the ethics around hredearch
are becoming increasingly complex. As research questions become more sophisticated, the
research context as a whole grows to an increasing level of the interplay among diverse
actors. The ethical discourse has to keep abreast of these chapgegide adequate

guidance for medical research in fh&ure.

An issue related to ethics is that of cultural sensitivity, according to Ryen (2004). Miller42004
makes a point of the applicability of cultural awareness in framing the research stsiayiry

the following|:

In sum, taking cultural considerations into account in social psychological research is

needed not only for the methodological reasons of ensuring the validity of assessment
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techniquesbut also for the theoretical reasons ofitesthe universality of psychological
theories and of formulating new conceptual models. Extending beyond merely an
understanding of diversity in psychological functioning, such attention can provide new
process understandings of the psychological funicigprof widely studied Western

populations.

Medical ethics clearancgas obtained in this study because medical technology byl
imagingwas usedIn addition, video and audio recordings were made during the intervention,
which impacted confidentii@ly and privacy.Before participation in this studyThe respondents

were informed that their anonymity could not be guaranteed ginarsign languages ia visua
gestural language and because the visuals (screenshots of images) would be usedailysiata an
They were also informed that their imagesuld be blocked out to prevent identification but it

was reiterated that their anonymity cannot be guaraniéednajor implication for confidentiality

and anonymity here is that video and audicordeddata clearly identify the respondent and thus

the respondent cannot remain anonymous. Interpreting respondents were aware of all the ethical
aspects mentioned above in the invitation letter and during the interview befote &&imaging

to allow for a tansparent process and informed voluntary consent. Access to the raw data of this
study is primarily available to the researcher and supervisors. In additithie, postpublication

phase of the thesis, synthesised datasets and data illustrationsagitedssible to the public.
4.4Conclusion
This chapter explained the bjrent of the project by detailing the theories to be applied to the

study. Furthermore, the chapter clearly describesprocess of research ihe methodology

section. The next @pter provides insight into the three data sets collected, analysis and findings.
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CHAPTER 5

Presentation, Analysis and Discussion of Data

5.1 Introduction

This chapteengagesvith raw data and analytical processes to elicit new meaning or kihgsvle

in the vein of cognitive language processing during interpreting. The chapter discusses the data
analysis from cognitivelanguage processing of 2flurilingual SASL interpreters using
guestionnaires, interpreted voice recordings and PET brain sbamecapitulate, he primary
objective of the study is to document the cognitive areas activated underdiiimaging during
simultaneous interpreting. The secondary aim is to develop an interpreting model informed by
translanguaging strategies during sitaneous interpretingA hypothesis is an assertion,
conjecture or premise, subject to verification via researchpiguictivehypothesis of the study

was:

From sign to spoken language/s, the simultaneous interpreting product is directly linked to the

nexus of cognitive language processing and the linguistic repertoire of a plurilingual interpreter

The hypothesis is discussed ihdpter 5 based on findings of the data collected. The expected

answers to the hypothesis grow out of the research questibict, ave:
Primary researchusgstion:

1. Which brain clusters are activated neuroanatomically while interpretir®l $é\ spoken

language under PHirain imaging?

Secondary researchugstions:
1. Which specific brain areas show significant activation during $anabus interpreting?
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2. How does the optic chiasm present when processing SASL into spokeradargju

simultaneously under PHJrain imaging?

3. What does the perisylvian region present during interpreting simultaneously fvsual

gestural modality to aaudio-speech modality?

5.2 Data Presentation, Analysis and Discussion

Data analysis begins with categimg and orgarsing data in search of patterns, critidhemes

and meaningsThe qualitative section, questionnaires are discussed, under sectioa AABL
contributoros linguistic profiles are present e
target text interpretation. The questionnaires of the interpreter respondent were analysed according

to the following themes: a) Biographigaformation; b) Interpreter experienandc) Cognition.

Section B focuses on the qualitative analysis of the interpretation recordings. For analysis of
Section B (i) the interpreting recordings of the respondents (voices)owere transcribed
manuallyfor parts where Africadanguages were used and using AmberScript software, when
English was used. Manually transcribed voice notes were needed because the Amberscript
software can only recognise and transcribe English. In this experiment, respondents used
languages other than English. Therefore, tmmfessional plurilingual translator practitioners
competent in Sesotho, Setswana and isiZzadsisted with the transcription of voice notes.
Analysis of Section B (ii) provides for both qualitative and quanigaanalysis of the voice
recordings of the respondents. For analysis of Section B (ii), the voice notes and video file were
loaded onto ELAN as an overldite mergedfor analysis of the interpretation, grammatical
categories and interpreting themes. THeLAN tiers are then discussed from qualitative
perspective. The overall ELAN analysis was exported into a merged file to provide a holistic view
of all translanguaging incidents across the sample. A quantitative perspectiverequeeacy of
translangaging was produced, highlighting specific phraseswards that demonstrate

translanguaging across thmerespondents who used translanguaging strategies.

109



Section C focuses on the quantitative analysis of the brain imagmmg shat were collected by
the PET imaging technique. These are presented and discussed in Section C of this chapter. PET

brain images were analysed using the Neltb§pftware.
The structure the analysis will follow is:

5.2.1 Section A (i): Presentation of the linguistic portfoliostbé source text and target text
contributors
Section A (ii): Presentation of data from the questionnaire according to seven (7) themes,
Section B (i): Presentation of selected sampled transcripts of translanguaging,
Section B (ii): ELAN presentation ¢fanslanguaging incidences and
Section C: Presentation of PET brain imaging presenting significant areas of activation.

SECTION A

5.2.1 Section A (i): Linguistic profiles of sourceand target text contributors

Questionnaires were administered electally for the Deaf contributors of the source text.
Source textontributors completed the questionnaire online and returned eéimaal (Appendix

A lll) . The languages across the linguistic repertoireth@fDeaf contributors includ8ASL,
Homesigns, Miawian Sign Language, English, isiZulu, isiXhomad Afrikaans (Appendix 3
Linguistic progiles of source text contributar§he profiling of the contributors confirm that they
are all signing Deaf people, but their linguistic repertoire expands by tkersamd written
languages used in their families, communities and at school. This pyadilin line with Quinte
Pozos and\dam (2013) and Kusters (201Where Deaf people do not engage in communication
by wsing only sign language bsign, spoken and nitten languages are drawn on dohieve
communication within and across these modésis, it isevident in the production of the SASL
source text video, that the contributors do not use one dialect of, BASluctuate between SASL
dialects includingInternational Sign. Evidence of translanguaging is prieisethe SASL source
text. Interpreters arexpected to keep abreasdtlanguage use in communitiess language and

communication norms evolve in sign communities, interpreting shouldutratastide in tandem
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as seen in the literature on interpret@igapter 4l. Given the incidents of natural translanguaging
in the source texit is anticipated that interpreters too will translanguage givennteepreters

brief (Appendix F thatthe interviewpanel is made up of plurilingual persons.

Target text contributors completed the questionnaire online and returned it via email The SASL
interpreter who contributed to the target text also completed a questiofin@li@guistic profile

of the target tet contributor waseededirstly to model the interpreter profile and secbntb

record a guide interpretation of the SASL source text in English. The interpreter profile provides
a pictur e intefpreter fior ah iinterratingd assignment suchtamdnterview, which
requires a mature, trained interpreteith solid experience to navigate the linguistic and cultural
nuances of bridging hearing and Deaf cultures and communication (Appendix K- Linguistic

profile of the target text contribufor These are important criteria to assess interpreter
compatibility for the assignment. The recording of the guide interpretation is needed to see how
interpreters express their interpretation product differently, but still within the same sensemaking
continuum of how each interpretation differs in terms of output. Furthermore, the interpretation
was used as a guide to draw tables of difference to show incidents of translanguaging in

Amberscript (Section B (i): Amberscript Analysis of Interpretation).

5.2.1 Section A (ii): Questionnaire analysis

Questionnaires were administered electronicaltyin hard copyto all interpreting respondents.

The respondents had time to consider their responses since the consent form and dreestionna
were emailed to themnoconfirmation of their willingness to participate in the research.
Respondents returned the completed questionnaire on the day fah24PET brain imaing

date. Those who opted to made electronic submission emailed the completed questionAaire.
timeline of between two to four weeks was provided to return the questionnaire or alternatively on
the date of thd or 2" PET brain imaging appointmenThe questionnaire took abos®-45
minutes to complet@as observed by respondents who complétettard copy questionnaire on

site on the day of their first scan.

111



The data extacted from the questionnairase presented across the three sections (A, B & C)

through seven categoriggamely:

O«

Category 1: Native language

(@]

Category 2: Age, years of infeting experience and language proficiency

(@]

Category 3: Gender

O«

Category 4: Qualifications and training

O«

Category 5: Cognitive processes

O«

Category 6: Translanguaging

O«

Category 7: Selperception of the ability to interpret from sign to spoken language/s

Catemry 1: Native language

The majority of respondents are isiZulu native language speaerssenting 40% of the total

sample. The outliers are presented by three respondents, two native Portuguese speakers and one
Lingala speaker. These are rBauth African languages. These respondents atghSafrican

citizens with firstgeneration immigrant parents from Portugal, Angola #me Democratic

Republic of Congo (DRC). The rest of the sangamprise®f L1 speakersfd&English, Afrikaans,

Sepedi sa Leboa, Bgvana and Sesotho.

It is evident from the sample that SASL interpretams not native English speakesgce only
threeindicated English as their L1. The language practice teaching and training practices were
reportedly delivered in English, which pgsedisjuncture between the Language of Learning and
Teaching(LoLT) and the native languagé& majority of respondents are not native English
speakersyet received training in English. It is evident that SASL interpreters are mostly trained
in English an not in the other official languages of South Africa. This evidence corroborates the
finding in the ELAN annotation sample that nine out of the tweaspondents interpreted some
sections of the target text into African languages other than Bnglasnéy: isiZulu, Sesotho,
Setswana ah Afrikaans, by usingtrarslanguaging strategies and eighdnnative English
speakers continued to deliver an interpretation in English, despite reporting that their L1 is not
English.lt must however be noted that the Eslg interpretation was influenced mostly by source

text interference. An example of such is: [So mina | feel wow, | love this job, why? Because,
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l entoé. . I n this example the interpreter r
influenced ly SASL sentence structure where [WHRhetorical question] is signed to emphasise

the statement. An accepted linguistically and culturally fonel interpretation, takingode

mixing in consideration in the example above, would have béeeally love my job because

l entoé] .

Theevidence points to the disjuncture between education and training practiees the LoLT

is English andinterpreters deliver interpretation in the languagevhich they were trained.
Furthermorethe nine interpreters whoainslanguaged are interpreters with more fhanyears
experience in interpreting. Years of experience in interpreting could be a variable that adds to the
comfortability to express the interpretation product through ustimgr spoken langauges through

translanguaging strategies.

Mother Tongue

English

Afrikaans
5%

misiZulu misiXhosa m Sesotho Setswana mAfrikaans mlingala wmPortuguese ®m English

Graph 1: Native languages of the sample group
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Category 2: Age, years of interpreting experience and language proficiency

Thirty-five percentof respondents fall ito age range 111,31-35 years. Given the age range
presentedn this study it is evident that all respondents in this sample have developed their
linguistic range in theilanguage combinations and atkstable, welldevelopedanguage models

in their various sign and spoken languagBse advanced level of langge aptitude is self
reported, according to the language proficiency ratings. Official language abilgyhtast not
been administered tte respondents to verify their aptitude. The number of years of experience
in interpreting reported ranged betwetmo and twentynine years. From the reported years of

experience the respondendsige between entgnd professional level.

The confidence level of the respondents to use their native languages (spoken languages other than
English) confidently during ietrpreting presents a divergent picture. All SASL interpreters in this
sanple wereplurilingual and raté themselves proficient atterpreing into spokenlanguage/s

other than EnglishHowever, only 45% ofthem did,in fact interpret into various spoken
languages. This evidence again points to the Latfich is a variable that can be considered to
contribute to the low levels of confidence when interpreting into a native language. In addition

language aptitude testing could aid in gauging the levgitalide in the reported languages.

The correlation was drawn between Section A: Question 1 and Question 4 to infer that SASL
interpreters are not native English speakansl are equally uncomfortable with their proficiency

in interpreting into the langgas (other than English) that make up their linguistic repertoire.

There is thus doubt and low confidence in the use of languages other than English when
interpreting. Equallythe evidence shows that interpreters are uncomfortable translanguaging
during nterpreting because the enviromme nt cal | s f or ,whidthés interpretingpf t h e
into English from SASL. This is a norm upheld in both formal education of SASL interpaetérs

practice, where interpreters reported their LabbeEnglish as sen in the literature.
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Age Range

Age | Age |1 Age Age IV Age Wi

m Number of Respondents

Graph 2: Respondentsd Age range

INTERPRETER EXPERIENCE

M Lessthan 5 years experience M More than 5 years experience

Graph 3 Years of Interpreting experience

Language Proficiency
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A Likert scale to rate language proficiency in all official South Africargleages and SASL was

provided. &e below:
0- Very bad

1-Bad

2-0k

3 -Good

4 - Very good

5 - Excellent

Seltreported language proficiency borders on the higher scales, between 3 to 5, indicating that the
respondents believe their language proficiency across their linguistic repertoire ranges from good
to excellent. Againas s$ated previouslythese are selfeported proficiency ratgs since a
language aptitude qroficiency test was not administered. Provided ldwaguage proficiency is
rated 6 Goodin thelanguagese dresentad;, 6 is ested that the respondents will
interpret well into the languages as indicatddwever,55% of the respondents interpreted into
English only and did not use any other languages in their linguistic repertoire, specifically those
that rated themselves orethigher level of proficiency in their native language. It appears from

this evidencet h a 't ease t o complgierliegsistic repgrtoice rdepénsis first on the
language of training in interpreting (how interpreter trainees were taught to voioe gign
language to spoken language, which is done in English) and sé¢bendumber of years of
experiencewhere the interpreter is comfortable using translanguaging strategies confidently, by
incorporating the languages across their linguisticrepermit The mor e experi enc
can also read into the brief as provided and understand that the setting requires various languages
to be expressed in the experiment of a plurilingual viegr panel. Analysis of the PHEirain data

Section C, Tabke4.8 and 4.9, investigates this claim regarding years of experience in more detail.
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Research

Native Language Comparison between SASL and Spokel

Number Rating language/s Proficiency Rating (Self reported’
RR 01 SASL (4) SASL (4)
isiZulu (5)
RR 02 isizulu (3) SASL (4)
English (4)
isiZulu (3)
RR 03 SASL (4) SASL (4)
English (4)
Afrikaans (5)
RR 04 Portuguese (2) SASL (3)
English (3)
RR 05 English (5) SASL (4)
English (5)
RR 07 isiZulu (4) SASL |(4)
isiZulu (4)
English (4)
RR 08 Lingala (5) SASL (5)
English (5)
RR 09 isiXhosa (5) SASL (4)
isiXhosa (5)
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isiZulu (5)

RR 10 Portuguese (5) SASL (4)
English (5)
RR 11 Sesotho sa Lebo SASL (4)
®) Sesotho (5)
English (5)
isiZulu (5)
RR 12 SASL (4) SASL (4)
isiXhosa(4)
RR 13 isiZulu (1) SASL (4)
English (4)
RR 14 isiZulu (3) SASL (3)
isiZulu (3)
English (3)
RR 15 isiXhosa (2) SASL (3)
English (3)
RR 16 Setswana (4) SASL (4)
Setswang4)
English (4)
RR 18 Sesotho sa Lebo SASL (3)

(4)
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Sesotho (4)
RR 19 Setswana (5) SASL (4)

Setswana (5)

RR 21 isizulu (4) SASL (4)
isiZulu (4)
English (4)

RR 22 Sesotho sa Lebo SASL (3)

3 :

English (4)

RR 23 isiXhosa (4) SASL (4)
English (5)

Table5: Seltreported language proficiencies

0= Very Bad 1= Ba® = OK 3 = Good 4 = Very Good 5 = Excellent

Category 3: Gender

The sample showethat most SASL nterpreters are femaleas is consstent with gender
representiorreflected globally for the pro$sion of sign language interpreters. Historically, the
profession of sign language interpretenas been dominated by women (Burc0O0;
MacDougall, 2012). This demographic is further supportetth®yRID annual report 2018, which
stateghatout of a corbined membership of 10 000 certified interpret8i®6 are femaléRID,

2018). In the immediate past WASLI 2019 conference, on the issue of gender diversity, Napier
presented thatomen dominatéhe field of sign language interpreting at a national levead the

same demographic appears to be underrepresented on an international level, where-the WFD
WASLI list of accredited International Sign (IS) interpreters reflects 63% male candlibates

more women(CODA+, 2019)Hauahnd (2019) tweeted 1 T W ef signilaeglage interpreting
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is totally dominated by women at the national level, but women are hugely-repdesented at

the international level. Also, Deaf education is dominated by females, but at international level an
a b undanc dHauwaland 2089 dhefemale majaty also reflects in a study gorofiling
international sign interpreters, where out of a sample of 4D8% were male and 52.8% were
female (De Wit et a).2021). This study did not explore the reporting of other genders that fal

the lesbian, gay, bisexual, transgender, intersex, queer/questioning, asexual LGBTIQA+ range of

identities.

Category 4: Qualifications and Training

Severof the respondents have a qualification thatot linked to interpreting. Six out of the seven
reported collegdevel training (NQF level 5) in fashion design, computer science, creative writing
and public administration. One respondent has a BA degree (NQF level 7) in Public
Administration. Seven respondents hauialifications ranging from diploméo postgraduate
degrees, linked to language practice (SASL and English language combiS#t®in)inguistics

or both. Of interest were the gi@spondentsvho repated education at NQF level 4 (&ile 12).

These respondents hold no tertiary degree dcatibn based on the requirement as stated in the
Sout h Afri can L aGogneildAgtéSAIPCA) a degrde iqualdieation te practise

as an interpreter in SA, specifically a degree in any language practice field as stated in the

literature.

The training indicated differed from workshops, ergyel short courss to postgraduate training
at Honours degree level. This situation of various levels of training and practice moSASL
interpretingimpactsdirectly on the professionatatus of S&L interpreters, in that there is no

consistent standard maintained for training and practice requirements.

Eighty percenbf respondents indicated that the training they received was delivered in English
and twenty percenndicated that training was reiwed both in English and SASL. Fifty percent
respondents statddat they did not have an opportunity to engage with their learning (materials
and facilitators/lecturers) in their native language. This sample presents that SASL interpreters
receive traimg in English. Knce they are not confident to interpret into their native language or

other spoken languages (see the correlation between Section A: Question 3 & 5 of the
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guestionnaire). Tik finding is tested in the PHIrain analysislinking native language to number

of cognitive areas activate8éction G Tables 4.5 and 4)6The data in this section, with reference

to the LoLT support the seteported language proficiency ratings for SASL and spoken
languages, where there is an inconsistencyerséif-reporteddatg versusthe data collected in

the experiment. The inconsistency is presemdtkere the interpreters report high ratings for
spoken language/s and SASL, they only interpret into English which is not their L1, but the LoLT
in interprete training. As stated previously, only nimé 20 respondents interpreted into English

only, despite having listed other languages in the higher ranges.

Qualifications

B-DEGRE

= Qualifications

Graph 4: Qualification categories
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Interpreting Qualifications

m Qualification linked to interpreting

= Qualification not linked to interpreting

Graph 5: Qualifications linked to interpreting

LANGUAGE OF INSTRUCTION

B English/SASLm English

[e0]
—

N

LANGUAGE TRAINING WAS DELIVERED IN

Graph 6: Intepreter training language of instruction

122



Category 5 Understanding of Cognitive Processes during Interpreting

In response to Question 2, 25%respondents reported that theg¢t dot know what transpires in

their brain during interpretingnd are thusot aware of the cognitive processes actively engaged

or required for interpreting. Practising as a professional interpreter requires an understanding of
the trade of interpretingOne of these aspectstise cognitive functions and how possibly to
manipuhbte strategies to enhance the proficiency of the interpreter. Cognitive functions are detailed
in, for example, the effort model and tightrope hypothesis (Gile), which are inherent to basic
interpreter training modules, both formal aad hoc Thereare therefore,a gap in interpreter
training programes (inclusive of workshops and erdigvel short coursespecausehey do not

cover the processef cognition and its importance in the effective delivery of an interpreting
product as it relates to plurifjual settingsTherefore, interpreter@e not trained or coached into
understanding cognitiomnyherethe linguistic repertoire and interpreting strategy as an equilateral
system. The understanding of cognition as it relates to neuroscience and itstiomplca
cognitive functions during interpreting is critical. Coaching interpreter trainees on neuro functions
and its link to interpretation functions could enable an understanding of interprgtetiven
function concernindanguage regions in the braiurthermore, this understanding can sharpen
the employment of linguistic and interpretation coping strategies in the functioning of an

interpreter in plurilingual assignments.
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Understanding of Cognitive Processes

16

14 15
12

10

Yes No

Graph 7: Understanding of Cognition during Interpreting

5.1A) Thinking in Natve language vs not thinking in native language

Of the respondents, 30Péporedthat the language they first think in, meaning the language they
use todecode cognitivelyis their native language. In contrast, it is evident, thhen comparing
the profigency ratings of L1 and other languages in the linguistic repertoire for exathele,
language the interprateespondents think in (seléported) is not always their native laage
Those respondents who listed a language other than English as theterpietel into English
and did notuse of their L1. This could point to the LoLWhere interpreter respondents mainly
learn how to interpret from sign to spoken language in English and not moffibel languages.
This selfreported evidence of langge of thinking could not be empirically correlated with the
evidence of the voice recording (integgation into spoken language/surther, it could notbe
established in PET analygisecisely because of Englistasnot listed as the L1. In additipthe
ABC language classification cannot be applied haree the interpreter respondents mostly do
not interpret into their A language antstead they interpret intwhat can be classified as aED/
language (English). Furthermoréhe interpreter respoedts that do translanguage mostly

interpret into their A language pointing to evidence of using their holistic linguistic repertoire to
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facilitate communication. There is no conclusive evidence of the languages respondents think in
and in what languagetbey produce the interpretatiovhen the source language is SASL. What

the evidesedoes point o ar e i nci de n,ekese translanguaging i®avifleatrire n c e 6
thisproject | do not refer to translanguaging as interferdnaerather point tit as an interpreting

strategy based on praxis. In a situation where the interpreter employs translanguaging strategies
the holistic linguistic, semiotic repertoire is activated to ensure the communicative intent is
achieved. The graph below indicates resmmtsl who reported that they think in their native
language and those who do not.

Language of thinking (native language)

DOES THINK IN NATIVE LANGU

DOES NOT THINK IN NATIVE LANG

= Number of respondents

Graph 8: Language of thinking mative languagegersus not thinking in native language
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Cateqgory 6: Translanguaging

The majority of respondents60% confirmed that they sometimes do translanguagehile
interpreting as reportedn the questionnaire responsétowever, evidence from the ELAN
analysis shows that only 45% of respondents used translanguaging strategies in the experiment.
Responderst reported on the abswés of Yes (fiveout of 20 and No (threeut of 20 to the
guestion of translanguaging. When deciphering this information, it can be seen from the sample
that interpreters do translanguage (45% from the sapgitBpugh not the majority. It is also
evident that respondents who haae English home language foundation (L1), are generally

conversant in Englistand are educated mainly in English do not translanguage.

lllustrated below are the respondents who reported that they do and those who do not

translanguageand hose who indicated that thegcasionally translanguage.

Self-reported Translanguaging during
Interpreting

No

® Sometimes

Graph 9 Translanguaging
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Category 7: Selperception of ability to interpret from sign to spoken language/s

This category presents evidence of the interpreter respondentspseted ability to interpret

from sign to spoken language/s when responding to Questions 1, 2 and 4. It is evident from the
data that the respondents can interpret from SASL to spoken egy(see Likert scale for this
Question: 3 Good). From this respse,it can be assumdtdat SASL interpreter respondents are
competent to interpret in the direction from sign to spoken language/s aspseted. The
confidence level when interpreting from sign to spoken language is reported in théeuppef
theLikert scale as 4 Good. This contrast with observations i fiterature review (Nicodemus
andEmmorey, 2015 and HgwandAudeoud, 2013), where interpreter respondents reported more
confidence in the direction spoken to sign language, while the resgendéhis study reported

the opposite that they hadore confidence in interpreting in the direction from sign to spoken

language.

The data points to the fact that decoding the source text is often not a challeimgerpoeting
respondents (30Often). Although respondents reportdtht decoding is not a probleior them,

the response on their knowledge of what ¢tgm (decoding) entails gives disjointed picture
Whenexaminingresponses to &egory 7it is evident that 75% of the respondents db know

what occurs in their bin during interpreting. Understanditige term decoding could be attributed

to training and knowinghie models of, for example, the efforbdel (Gile, 1995) as a process.
The intrinsic operations of cognition and its effeat decoding is not known by the interpreter
respondents as selported in the questionnaire when asked if they know what happens
cognitively during interpretinglt is expected that an interpreter must be aware of the various
processes required wheneantreting, specifically cognitive processés render a faithful and
accurate interpretatiofSeleskovitch and Lederer, 1984; Wilcox and Schaffedpb2Gile, 2018;
Cokely, 1992; Mizunp 2005; Kohn and Kalina, 1996 and Settd®999). Understanding the
cognitive operation of SASL interpretinigy rendering a diamesic interpretation and appregjati

the mode of input and outpc&n enhance the functionality of the interpreter.
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Graph 10: Selfating on ability to interpret from SASL to spoken languagee€fian 1)

Graph 11Confidence level to interpret into a spoken language (Question 2)
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Graph 12 Ability to decode SASL (Question 4)
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SECTION B

5.2.1 Section B (i): Amberscript Analysis of Interpretation (Voice Recordings)

In this sectionthe interpreting productelatedto lexicon and semantic decisions on how to

structue and present the source text is analyFhis section also examineswit he r esponden
interpretation differs against the guide interpreting text that served as lammkcto highlight

where translanguaging occurs. The tables below present samples of translanguaging across isiZulu,

Afrikaans, Sesotho and Setswana.

Transcriptl- isiZulu

Source Lanquage (Video 01:-00:18)

| WORK LONG TIME FOUR YEARS START| SASL Source Language
2016

| 6 v en working there for the past 4 years

_ English guide interpretation
started in 2016.

Respondent rendition

Songisebenze iminyaka emitfsince 2015. Translanguaging interpretation

So, | have worked for four years since 2015 | English back translation

Table6: Transcription sample translanguaging isiZulu/English (RR01)

Transcript 2isiZulu

Source Lanquage (Video 03:P8:55)

ME ENJOY A LOT LIKE WHY ME KNOW DO | SASL Source Language
WHY FINISH PAST EXPERIENCE KNOW
HOW ME CHALLENGE WHAT EDUCATION

2 talics indicates translanguaging lexicon during interpretation.
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PRODUCTION LINK WORK IMPLEMENT
EDUCATION DEVELOP ENJOY ME LEARN
EXPERIENCE A LOT

| really enjoy my job, mainly because | have qt
a bit of experience in what | do, so | know how,
do it what | must do. | have some challeng
education and production are twdifferent
worlds, do need to work together so it ¢
devel op. And |1 6ve be

gained a lot of experience through this proces

English standard interpretation

Respondent rendition

So ngiyawuthanda umsebenzavami kakhulu
ngoba ngiyazi ukuthi emuvaekperience yam
empilweni iyangisiza ukuthi ngiyenze umseb
wami ngikhululekileSo ieducation ne productio
ziyasebenzisanand | try to incorporate two {

improve theeducation they have right now.

So, | lovemy job a lot because | know that n
past experience helps me perform my job v
ease. Education and production complement ¢
other, and | try to incorporate the two in ordel

improve the education they have now.

Translanguaging interpretation

Endish back translation

Table7: Transcription sample translanguaging isiZulu/English (RR02)
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Transcript 3 Setswana

Source Lanquage (Video 06:08:05)

THERE ME WORK LONG YEARS HOW
MANY FOURTEEN YEARS

| 6ve been wor kienatotdl bf

fourteen years.

SASL Source Language

English standard interpretation

Respondent rendition

Ke nale ngwaha ke bereka ko tergthink its

fourteen yearstse ke bereka ko teng.

| have been working there for a year, | think

fourteen years since | stadtevorking there.

Translanguaging interpretation

English back translation

Table8: Transcription sample translanguaging Setswana/English (RR18)

Transcript 4 Setswana

Source Language (Video 06:40%:58)

PAPER HAVE SAY TEN BOX OPEN LOOK
FIVE MISSING FVE ME FIX SO

Sometimes the order says that ten items V
delivered, but upon opening they only find fij

items, which means five items are now missin

SASL Source Language

English standard interpretation

Respondent rendition

Okay kodi shopong ba re fela ba re kgopels
hore re kgopela hore le direng jana, re tlhoka
pampiri tse ding jana, so ha re checker re b

Translanguaging interpretation
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hore okay sharp, hora hore honale mistake
ditswang kosi shopong. Ha re kreya di pampirg
tshwantse re kreye milato ebe ten so hona moo
boxing mo ra checker, and if ele hore five yoy
ayi teng then re tswella pele ra checker ra
confirmer hore azang ra kreya tfge, then radi

busetsa moraho.

Okay so we get calls from the shops requestin
to assist them with certain paperk@nd so we
check and reae any kind of mistake from th
shop. When we find the papers we search
cases and there needs to be 10 items of whi
an entire five items is not there, we continug
check and to confirm that we never received

other5 and then we return them.

English back translation

Table9: Transcription sample translanguaging Setswana/English (RR 19)

Transcript 5 Sesotho

Source Lanquage (Video 01:D0:18)

SECOND PRODUCTION PRODUCTION
WHAT YES SET UP RESOURCE
RESOURCES THIS SCHOOL SUPPLY M
BUSINESS DO WHAT EDIT SUBTITLING
FILMING ETC.

Secondly, | also do production work. | devel

resources. These resources are then give

SASL Source Language

English standard interpretation
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schools. With production | do #ithg, subtitling,

filming, etc

Respondent rendition

And the second one ke i dirang ke horé do
production of resource&e yetsa business eo |

ho editor, filming and editing

And the second job | do is production
resouces. | am in the business of editing, filmi

and editing.

Translanguaging interpretation

English back translation

Table10: Transcription sample translanguaging Sesotho/English (RR18)

Transcript 6 Afrikaans

Source Lanquage (Video 17:4G:42)

STAH- ROUNDTABLE SIT DISCUSS
BUDGET TABLED ALL TOGETHER YES
YES OPPOSE DEBATE ARGUE AFTEI
WORK TOGETHER THIS ME ENJOY.

We would around the table, we debate,

discuss. You know have ideas and the relation
we built. Some say 1
discuss this and after a possible conflict even
then resolve it and the relationship we bl
through that is amazing and working together |

that was absolutely amazing.

SASL Source Language

English standard interpretation
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Respondent rendition

Asek onderhandelinge doen met my span is di
my lekker as almal saamwerk en dis ook] e
[lekker vir my as mense ngaamstem op n seke

punt nie.

When | am in negotiation with my team it is
pleasure when everyone works in harmony by
isalsoeve enj oyabl e for

agree on specific point.

Translanguaging interpretation

English back translation

Tablell: Transcription sample translanguaging Afrikaans/English (RR03)

Transcript 7 Afrikaans

Source Langquage (Video 17:43:54)

END DAY ALWAYS GOOD TOGETHER
WORK ALL TOGETHER RESPECT RESPEC
THIS | ENJOY.

We had mutual respect for each other, through
whol e process and th

about the personal relations.

SASL Source Language

English standard interpretan

Respondent rendition

En om te kyk dat almal wanneer ons saamwv
dat daar isjmutual respect for everyone in {

office.

Translanguaging intpretation
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And to see to it that when everyone wol English back translation
together that there is mutual respect for every

in the office.

Tablel12 Transcription sample translanguaging Afrikaans/English (RR03)

The presentation of translanguaging incidents
the guide interpretation in the tables ab@enfirms the observation that language involves
processes of meanirrgaking by situational consideration of the linguistic environment and its
unique variables such as translaaging (Kusters et al2017). In this specific experimerthe
presentation fatranslanguaging on syntactic level is seen by cotdending and codewitching

and conforms to defitions provided in chapter 2 (lll) on Translanguaging (BacR080; Gacia

and Wei, 2014; WeR018 a, b)Wei (2011) mentions a pivotalomentwhere a decision is made

to either follow or flout the norms of language use. The incidents of translanguaging were not
followed upin orderto source the reasons why the interpreter respondents used translanguaging
strategies. Given the interpreting briefaagariableit could influence the decision to interpret in
various languages. On the other haihdhe interpreter is not trained to handle their linguistic
repertoire in an interpreting taslognitively and linguisticallythey will revert to the defatibf

interpreting in the languadn whichthey were trained, whicim this experimentvasEnglish

5.2.1 Section B (ii): ELAN Analysis of Translanguaging

In this section, theELAN annotator, a timaligned video transcription tool was used to
specifically analyse translanguaging incidesgsecifically across the sampldhe interpreting

product relatedo lexicon and semantic decisions on how to structure and present the target text

was analysedas well asvheretheresppd e nt 6 s i nt e rt@rslanguading strategiesnn d i ¢ a-

by linguistic categories.

136



The source text SASL video file and the interpretationevaiate file were uploaded as EAle$

and aligned to create a single synchronised file. The following tiers were created:

The P! tier indicaes the Interpretation where the interpreter translanguages. The

annotations reflect all incidences of translanguaging across the complete interpretation.

A 2" parent tier,Code Switchingwas created. This tier presents annotations across an
individual rs pondent 6s I n {switchpg is te\adent where res@oodires
present random changes in the interpretation, where there is a natural fluctuation of spoken
languages from one language to another. In the example of the Afrikaans/English
interpretaion: [En om te kyk dat almal wanneer ons saamwerk dat daautisal respect

for everyone in the office(English- and to see to it that when everyone works together

that there is mutual rpsct for everyone in the office).

A 3 child tier,Code Mixing was created, which refers to the parent tieooleswitching

The linguistic type created in th& 8er denotes the linguistic data of incidents where the
interpreter specificalllusesa not her spoken | anguageso6 | exi
borrowing by substitution. The lexical borrowing can be seen in changes from the source
text to the spoken language(s) used. It presents itself on morphological, syntactic and
phoneticlevels An example is evident in the Sesotho interpretation: [And the demums

e ke i dirang ke horedo production of resourcelse yetsdusines®o ya haedita filming

and editing.] (Englistand the second job | do is production of resources. | am in the
business of editing, filming and editing). In this examitiere isa syntactic changahere

English and Sesotho morphological structures are presented. Phonological changes are
evident in the audio rendition of the interpretation where accents differ for the English and

Sesothasections.

The 4" tier, Lexical Borrowingwas analysed to highlight incidences of the adoption of
individual words from English. Here, the interpreter used lexical borrowing as a
translanguaging interpreting strategy. An example of lexical borrowing in the annotations

is: University (English) &university(isiZulu) and Dorp (Afrikaas) *edoropo (isiZulu).
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The 8" tier, Semantic Equivalencgvas analysed to highlight the respondents rendition of
the target text. In this tiemterpretations were analysed against equivalences of style and
rhythm d the signs used in the SASL source text. An example of semantic equivalence is
in the interpretation of facial expressions and mouth morphemes, where the interpreter
presents uncoudable nouns (for examplea lof) as: hengse lot(Afrikaans), kakhulu
(isiZulu), haholo (Sesotho) thata (Setswana) for the phrase in SASL [WORKNE-
ENJOY-FULL].

The @"tier, Semantic Shifwvas analysed for incidences of word form and meaning changes
specifically where the interpreter employs the strategy of chunking dowidehtes of a
semantic shift is evident in the uskthe isiZulu word icbudgej}. In the SASL source text

the term is signed as finances and the interpreter changes the word to budget by using the
interpreting strategy of chunking down. There is a chafigerm in the word budget te

budgetand a change in meaning contextually.

The 7" tier, Colloquial Expressionwas analysed for incidencesere the interpreters use
general expressions associated with African Béantiguages that do not consistenttgor
in the source language, SASL. Examples of expressions sudtays [eeH, [yoh in

isiZulu and poy in Afrikaans are evident in the annotations.

The 8"tier, SocieCultural correction is highlighted where the interpreter effectively uses

a trarslanguaging strategy by making reference to a culturally correct term in the target
language, even though the term is not politically correct according to the hightn
framework on disability. This is evident in the use@&af TALK CANNOT] in the souce

text, SASL, and subsequent rendition in isiZulu by interpretidepf TALK CANNOT]

a s e ED&af baningi khona abantu abangakhulomi ( E n gDeaf bak a lot Bf people

who cannot speak). InisiZulu, thetersmme d t o r e f e r isitholuo, boevevér, p e o p |

the interpreter understands the cultural dynamics between the Deaf and hearing
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communities thus aining to create aculturally and politically accepted rendition, by

stating (those who cannot talldfantu abangakhuluri

Below is an example dfers created.

File Edit Annotation Tier Type Search View Options Wind: Help

Grid  Text  Subtitles  Lexicon Comment ts  Recognizers  Metadata [RE.Lis

PET Study video.mp4
Mute ) Solo

udioTrim

~ mute @ solo

00:06:47.950 Selection: 00:06:30.980 - 00:06:36.420 5440

I ] A4 EC A D b (b1 MRl Ps| 8| = [« | =L | T| [selectionmode || LoopMode I

=
I
R R e
00:06:47.000 00:06{48.000 00:06:49.000 00:06:50.000 00:06:51.000 00:06:52.000 00:06:53.000 $1 65!
 wba khona iform |engiyenza ngayo i-checklist | | ku Ukuthi kumele kube nezinto eziwu ten kul kanti uthole ukuthi ziwu five nje kuphela ||sot
Interpretation | il i I
{237]

Code Switchi
ode Switching
Code Mixin;

i

Lexical Borrowing

il
Semantic Eq noe \
m

Semantic shift chunking down
ol
Colloguial Expressions

SocioCultural Correction

Figure 2: ELAN tiers

Subsequently, individual ELAN files for all 20 respondents were created following the same
analysis and tiers as described above. It fwasd that only ningespondents interpreted into
languages othethan English (see examples of translanguaging interpretation frequency in
isiZulu/English and English/Afrikaans below).
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Statistics
W Annotations Il Tiers Tier Type Participant ~ Annotator  Language

Tiers

Select Tier: Interpretation <]
Show only root tiers
Count contiguous annotations with the same value as 1

Use media duration as observation period

Statistics Variables

Annotation Occurrences Frequency Average Duration Time Ratio Latency
i-culture 1 5.751225010927328E-4 0.55 3.1631737560100303E-4 578.83
i-sign language no kuthi banga Seb... 1 5.751225010927328E-4 4.67 0.002685822080103062 720.39
iE-Deaf ise Braamfontein la eDorob... 1 5.751225010927328E-4 74 0.004255906508086223 1619.85
igama lami ngigu Razaq 1 5.751225010927328E-4 176 0.0010122156019232097 1190.6
ihu Seven iminyaka ngisebenza la e... 1 5.751225010927328E-4 5.18 0.0029791345556603554 1203.76
into engigayithandi umsebenzi iyoh 1 5.751225010927328E-4 3.08 0.001771377303365617 745.75
iskhathi siba nama meeting mese n... 1 5.751225010927328E-4 6.95 0.003997101382594493 932.09
iziphi Izinto ekumele siziyenze na zi... 1 5.751225010927328BE-4 3.23 0.0018576456785295268 677.47
kanti uthole ukuthi ziwu five nje ku 1 5.751225010927328E-4 2.53 0.0014550599277646137 385.028
kodwa baningi abantu abaklulumay... 1 5.751225010927328E-4 3.29 0.0018921530285950909 339.005
kodwa ngiyafisa ukuthi uma kunga 1 5.751225010927328E-4 7.85 0.004514711633577952 830.39
konke okuthi ihimali ngiyenze sure u... 1 5.751225010927328E-4 6.58 0.0037843060571901817 914.85
kuba khona umuntu a khulumanyo a... 1 5.751225010927328E-4 3.46 0.0019899238537808553 1505.62
kubona nje siscela ukuthi kube no t... 1 5.751225010927328E-4 6.72 0.0038648232073431638 535.65
kunamachallenge amaningi njengob... 1 5.751225010927328E-4 6.36 0.0036577791069497805 1002.84
kune zintho eziwu four engiyenzaya 1 5.751225010927328E-4 1.48 B.511813016172444E-4 68.735
leuningi no kunye cause even siyafun... 1 5.751225010927328BE-4 4.7 0.002703075755135844 790.63
kwenze umgondo wami usabalale n... 1 5.751225010927328E-4 6.59 0.0037900572822011087 1536.53
kwesinye iskhathi uthole ukuthi baye... 1 5.751225010927328E-4 351 0.002018679978835492 402.868
lokhu ngikuyise kuphi. 1 5.751225010927328E-4 1.59 9.144447767374451E-4 906.0
mISSING PART - FILL IN 1 5.751225010927328E-4 5.4 0.003105661505900757 1363.87
mhlawumbe ku form lubhlawe ukuth... 1 5.751225010927328E-4 3.917 0.002252754836780234 381.111
mhlawumbe ku khona umbuzo ana... 1 5.751225010927328E-4 3.94 0.002265982654305367 503.32
missing part! 1 5.751225010927328E-4 10.9 0.006268835261910787 1435.55
muningi umsebenzi, njegoba sengis... 1 5.751225010927328E-4 4.98 0.0028641100554418096 1643.64
nakuwo wonke lama Province la eSo... 1 5.751225010927328E-4 5.97 0.0034334813315236145 1330.84
nama opportunities agamukayo 1 5.751225010927328E-4 3.01 0.0017311187282891254 786.82
ndivakithanda umsebenzi wam 1 5.751225010927328E-4 1.92 0.001104235202098047 997.91
ngeminyaka owokuthi ngifuna ukuth... 1 5.751225010927328E-4 2.8 0.0016103430030596517 1468.34
ngi neede imanager yam ukuthi yi a... 1 5.751225010927328E-4 11.47 0.006596655087533645 1370.32
ngibhale phansi, emuva kwa lokho n... 1 5.751225010927328E-4 5.9 0.0033932227564471232 406.609
ngibheke ulcuthi yonke into iyenziw 1 5.751225010927328E-4 5.05 0.0029043686305183004 412.781
ngifika ngibheka i-budget ukuthi lok... 1 5.751225010927328E-4 4.12 0.002369504704502059 901.84
ngifunde lokhu ku lona , ngifunde lo... 1 5.751225010927328E-4 3.61 0.002076192228944765 1532.85
ngifundisa abantu ngosikho 1 5.751225010927328E-4 2.78 0.001598840553037797 581.55
ngihlale phansi ngibuyele kwi drawi... 1 5.751225010927328E-4 251 0.001443557477742759 926.34
ngihlangana nabantu abaningi aba n... 1 5.751225010927328E-4 6.48 0.0037267938070809086 1321.84
naine vifisn khona ukuva kunolatiki ... 1 5.75122501092732RF-4 7.4R 0.004790413R5815178A% 1724.82

swe | (el

Figure 22 Statistics on the frequency of translanguaging according to ELAN tier deseribed

isiZulu/English
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Statistics
W Annotations Il Tiers  Tier Type  Participant  Annotater  Language

Tiers

Select Tier: Interpretation |}

Show only root tiers

Count contiguous annotations with the same value as 1

Use media duration as observation period
Statistics Variables
Annatation Occurrences Frequency Average Duration Time Ratio Latency
Dis my gebarenaam 1 0.004728355950635964 1.49 0.007045250366447586 17.67
Goiei middag 1 0.004728355950635964 0.82 0.00387725187952149 0.0
Iwork in the uh Free State province 1 0.004728355950635964 4.51 0.021324885337368194 113.09
K-0-B-U-S 1 0.004728355950635964 1.87 0.008842025627689253 6.12
Kan elc hierdie naam net vir jou spel? 1 0.004728355950635964 29 0.013712232256844294 3.02
My naam is Kobus Kellerman 1 0.004728355950635964 2.06 0.009740413258310085 0.91
Sie meeste wat ek van my werk geniet 1 0.004728355950635964 3.11 0.014705187006477846 136.89
S0 as CFO | am responsible for for c... 1 0.004728355950635964 4.61 0.021797720932431795 56.82
That is when financial statements ha... 1 0.004728355950635964 3.02 0.01427963497092061 192.99
and at times we have to work day a... 1 0.004728355950635964 6.64 0.031396283512222796 196.85
and if we dont have enough money ... 1 0.004728355950635964 6.5 0.030734313679133762 61.78
and imust say its a a very big reliev... 1 0.004728355950635964 5.18 0.02449288382429429 203.96
and its called the department of sp... 1 0.004728355950635964 6.49 0.030687030119627406 117.92
and they then approve the final bud... 1 0.004728355950635964 2.18 0.010307815972386402 88.71
dan is dit vir my lekker as almal saa... 1 0.004728355950635964 3.04 0.014374202089933329 159.36
ek kan dit ook op die twee-hand vi... 1 0.004728355950635964 3.93 0.01858243888599934 13.69
ek kry bevondsing om sport te doen... 1 0.004728355950635964 10.99 0.05196463189748924 29.61
ek werk al die afgelope 16 jaar daar. 1 0.004728355950635964 3.42 0.016170977351174995 130.42
ek werk by n departement 1 0.004728355950635964 3.16 0.014941604804009646 24.63
en 1 0.004728355950635964 0.24 0.0011348054281526312 135.35
en dis ook even lekker as mense ni... 1 0.004728355950635964 6.85 0.03238923826185635 162.61
en my van is Kellerman, K-E-L-L-| 1 0.004728355950635964 5.36 0.025343987895408766 8.085
en te kyk dat almal, wanner ons s 0.004728355950635964 7.75 0.03664475861742872 173.73
enwanneer ek onderhandelinge do... 1 0.004728355950635964 5.2 0.024587450943307013 153.95
especially when there are peak times 1 0.004728355950635964 3.03 0.014326918530426969 185.93
get going with their projects 1 0.004728355950635964 154 0.007281668163979385 110.7
if i see that people are not spending... 1 0.004728355950635964 8.54 0.04038015981843113 101.81
its lovely to work with my team 1 0.004728355950635964 2.26 0.010686084448437277 209.23
kom ek kom ek se dat ek my werk ... 1 0.004728355950635964 3.87 0.01829873752896118 141.78
my job is to monitor that they do ne... 1 0.004728355950635964 6.39 0.030214194524563805 91.93
n regerings departement 1 0.004728355950635964 141 0.006666981890396708 27.97
nou 1 0.004728355950635964 0.18 B.511040711144735E-4 19.3
nou 1 0.004728355950635964 0.52 0.0024587450943307013 129.82
of ek moet se 1 0.004728355950635964 0.96 0.004539221712610525 140.55
of my department is verantwoordeli... 1 0.004728355950635964 1.28 0.006052295616814034 42.83
so ek geniet dit dan om dit met hull... 1 0.004728355950635964 37 0.017494917017353066 169.87
50 ek uh, 1 0.004728355950635964 0.81 0.0038299683200151307 41.72
50 we have to cut down on_cartain 1 000477 8355950635964 416 0.01966996075454561 6875
swe | (o

Figure 23: Statistics orthe frequency of translanguaging according to ELAN tier desciibed

English/Afrikaans

The results of ELA analysis confirm thafor a coherent message to be prodycsVeral
cognitive, linguistic and interpreting operations must complement each othiéve kmalysis
interpreter respondentsan arrive at anunderstanding of the SASL text byrammatical
identification, morphological identification, semantic representation, syntactical struafute
processingof prosodic features tgonstruct a coherennterpretation. This finding cdinms

Dabr ows k a 6 s, whick fouhcdhat linguistic keatures must be operationalised effectively

in orderto produce a coherent message. In addition, the analysis presents evidence of extensive
translanguaging stratesg. The translanguaging interpreting strategies, as seen in the above
comparative plot are inde with observations by Garcia akide i ( 2é@tdadslanguading

shares some components of cegdtching, but in additiojpresents the use of additional laage

resources and metai ngui sti ¢ awareness based onThe he <co
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translanguaging strategiesbserved in the study isnsertion, alternation andoogruent

lexicalisation confornto the three processes of translanguaging lggtéd by Muysken (1997).

Below tables indicate the isiZulu words mostly usedoss the isiZulu respondents as per the

ELAN analysis.

Interpretation English word Translanguaging strategy
Ama budget budget Lexical borrwing
i-budget budgte Lexical borrwing
abadeaf deaf Lexical borrwing
e-University university Lexical borrwing
i-supervisor supervisor Lexical borrwing
i-meeting meeting Lexical borrwing
i-culture culture Lexical borrwing
i-company company Lexical borrwing
Krya (Afrikaans Kry) To get Lexical borrwing
Tronkong (Afrikaans Tronk) | jail Lexical borrwing
ngespeed Quickly (speedily) Lexical borrwing

Table B: Lexical borrowing in isiZulu
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English word

Grammatical Function

So

Subordinating conjunction

Then

adverbused in the contect ¢

0in acddidonexindd

Table X4: Subordinating conjunctian

Interpretation English Equivalent Grammatical function
Hayi oh no Colloquial Expression
He-eh no Colloquial Expression
Hu-uh no Colloquial Expression

Gori haai man

Like really? (sarcasjn

Colloquial Expression

Ho so, so Not good, not bad Colloquial Expression
Oraait ok Colloquial Expression
Haai gaekitsi man Il 6m at a | os s| Colloguial Expression

Table B: Colloquial expressions in isiZulu, Afrikaans, Setswana and Sesotho

Interpretation Socially Correct term
Setholo (*Deaf and Dumb) Semumu
Abakhulamayd*who cannot talk) Deaf

Ha ba utlwi/ ga ke utlwi (*those/he/she who cannot hear) | Deaf

Table B: Cultural Correction
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Interpretation Semantic Shift

Hobaningi Sesotho / Savana(*why) Used in the context of changing the expression

rhetorical question instead of a conjunction becau

Afinished to exper]|Aleadyexperiencedorfrom myexperience, semg
shift from SASL (I EXPERIENCE FINISH)

Table I7: Semantic sifts

With reference to monitoring output during interpreting, a component not analysed in this study,
only one (1) respondent made reference to an interpreting error and corrected the mistake (see
ELAN annotation 00:28:07).

[ 1K ] % ELAN 6.0 - ELAN RR18 26JAN2021.2af
File Edit Annotation Tier Type 3earch View Options Window Help

Grid  Text  Subtitles Lexicon Comments Recognizers  Metadata W

Volume:
100
1] 50 100
FET Study video.mpd
R EEpRE =AU T mmer.com].mpi
Mute | Selo 0 i1 58 b 160
00:28:02.972 Selection: 00:29:16.320 - 00:29:17.140 §20

I M4 B e B MM P55 | = == L T Selection Made Leop Mode 4

h O0-2E04.000 002805000 002806000 002807000 02808000 002809000  (02E10000 002811000  002E12000  002E1E000 00214000 002E15000 00

oo
- L (diinstructs ko inberpirabir mislake dilnatructs di-four and di-branch di-lour |
Interpreter mistake

Figure 24 Interpreter Mstake
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This singular incident in the data aligns with fMRI evidence that growing up with two or more

| anguages and the cognitive demands of atten
various languages drlanguage control (Abutalebi aiéreen,2016) presented in the left lower

parietal cortex (Mechelli et aR004).Mahendra et al. (2003) present evidence of the basal ganglia

in repair and revision incidenceshe incidence of monitoring and selbrrection links to the
phonological loop whiclaccording to implicated the left posterior inferior frontal gyrus (pIFG)

and anterior supramarginal gyri (aSMG) (Deschamps g2@20). Inthis study, looking at the
participant in isolation, there was a change in the left inferior frontal cortex beialoisively.

Other sites in the temporal cortex were seen.

NewroQ? Analysis Version 3.7 [Build: 20141009.133147]
File Procesur eDaplay Reference Region  Control Datasbase  Metsbokerm  Study Comparison  EQuAlL
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Patient Name: RR18 Main J J Shices Compare EQuAL Data Save | Help
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2
@

ot

% Difference:

T
2J Actwe\Current - Baseline

REGIONAL AND CLUSTER DATA

['.ci. 32 (Oifference: 551 & the most Decreased
regen

o
1CH P32 (% Difference: -26.4743) i the region with
the largest % Decrease.

LN (Diffaresce: -0.1987) is e most Decreased
cluster
| 1O (% Defference: -19.5391) is the cluster with the

| rgest % Decrease ROt Name:

e Hews ~15% Dif€
Region Nean AC SOAC __ Baseine (8) | ActiCar (A
PCC 12748 00388 1.3368 13214
eTc 1.103 o7 11877 '
ulT 1.108 ° 11272 1.1358 -10% DifE
Y 1.078 o 1.1040 10272
=] 03678 ° 1.0333 0.8724
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GFi 1.1202 ° 1.0268 1.0¢ S BIEE
GFL 11584 o 1% 11058
m 1.0388 0.08 10754 10421
™ 10128 007 o122 0.957
>= 0% Diff

Figure 25 Areas of activation during monitoring and setfrrection (RR 18).
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SECTION C

5.2.1 Section C: PET brain imaging aalysis

NeuroQM software was used to analyse the cognitieéivity of the respondents under PET
baseline and activation imaging. NeurdQsoftwareanalyses 4Tegions of the braiiSee table
3).

After running raw data into this specialised brain imaging analysis software (N&)roQ
numerous results of automatadalysis and quantification of relative brain activity in the above
mentioned regions are generated. An example of summarised brain region analysis in an individual

respondent at baseline is displayed below.
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Brain Analysis

Figure 26 RR 12 Baseline imging showing bramregions 37 47. Summary of brain regions-1

36 in different resulpages similar to the aboverist displayed here.

All raw data were analysed both for baseline as described above and in post activation as described
below.
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Brain Analysis

Figure 27 RR 12 ativation imaging showing brain regions 347. A summary of brain regions

1-36 in different result pages similar to the above is not displayed here.

In addition, the software allows for direct comparison of all automated data that are generated from
baseline ad activation analysis. Due to the myriad of data created in NéWrd@r all 20
respondents for both baseline and activation imaging, only those areas showing the most

significant metabolism are analysed and discussed.

An example ofa comparison betweebaselineand activation imaging is seen below for some

brain regions.
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Figure 28 RR 12 omparison imaging baseline and activation in few brain regions.

A summary of brain comparison of other regions is not displayed here.

Rattle (R) statistical softwa package was used for further analysis of the data generated from
NeuroQ@™. Due tothe large number of data produced from the software in the differaint

regions,the principal component analysis (PGAas first appliedo summarise the conteof

13 Jolliffe and Cadima (2016) defingsr i nci p al C 0 mp o n eahdompanerd anglysis is a tachniqéeP r i n c i
for reducing the dimensionality of such datasets, increasing interpretability but at the same time minimizing
information losso (Jolliffe and Cadi ma, 2016: 1)
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the large dataset andentify the most significant findings. PCA identified brain activatiod#n

regions with the expected scree gfashown below.

The scree plot was generated Bactor analysis of the principal components. While the PCA
captures thessence of data in a few principal components that show the most variation in the
entire dataset, the scree plot is usedheck if PCA works well igiven data. In this study, the
ideal curve $ obtained as seen in the sgpést. The number of principalomponents is provided

in the X-axis and the amount of vatian on the ¥axis. As noted already, 17 principal components

show the most variation during brain activation.

Scree plot of eigenvalues after factor
o _|
9 -
w
[«
=
®
=
[
()
=
Ll
LD —
o —
0 10 20 30 40 50
Number

Graph 1 Scree plot shows the eigenvalues after factor analysis from theit #dayins.

YA scree plot accordi ng ttisagrhphicaltdnlaused in the2seldc@h of thesnuriibarofs c r e e
relevant components or factors to be consi démbard i n a |
2018:2).
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The horizontal line in the scree plot after PQ&raph 3 represents the cuiff of variation at
value=1. Therefore, geparatethe most representative components from the rest of the data. In
this scree plot, the horizontal liseparatethe 17 components mentioned above (within the shaded
part ofthe curve) In 10 above the value of 1 and 7 below the value of 1. In other words, of the 47

brain regions analysed, only 10 show the most variation that was seen during brain activation.

Scree plot of eigenvalues after pca
& |
o
N
Lo A
—
o -
—
L() —
O —
T T T T T T
0 10 20 30 40 50
Number
95% CI — Eigenvalues

Graph2: Scree plot of eigenvalues with 95% confidence interval.

Below are the most significant outcosnigom the statistical analysis are discussed

5.2.1.1Baseline and Activation Comparisons

A paired TFtest was performed to compare the baseline to activation stidiel of the kain
regions as seen in TabBwere analysed on two occasions of imaging namely baseline and
activation. The paired-Test was thus used for the comparison of the two images. After correction
the areas remained significamhe BenjamintHochberg correction was applied with the outcome
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in a new table. fie changes are made in Tab8&that shows the brain regions names in full with

more statistics.

Brain region Mean (95% P value
Confidence Interval)

Right Primary Visual Cortex 0.44 ¢€0.041 to 0.97) 0.0308
(rPVC)

0.98 (0.541 to 1.409)

Left Primary Visual Cortex 0.39 (0.007 to 0.755) 0.0140
(IPVC)

0.92 (0.479 to 1.368)

Right inferior Lateral anterior Temporal [EoReicORT0RCISIERToN0R2AI) NON0N LG
Cortex

(riLAT) -0.410 (0.041 to -

0.779)

Left anterior Medial Temporal cortex 0.081 ¢0.508 to 0.345) 0.0009
(IMAT)

-0.512 (0.944 to -

0.080)

Right inferior Lateral Posterior Temporal ORI RNT0RSTS ISR (o R0 K0 2% b |
Cortex 0.180)

(riLPT)

-0.760 (1.106 to -

0.414)

Table B: Brain regiors with significant change from baline to activation comparison.

After correction with the use of BenjamiHiochberg fo multiple comparison, all thesegions
still show significant difference from baseline to activation studies, except for one tratqus

only a marginal ginificant difference in Table9below:
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Brain region (after Benjamini-Hochberg correction)

Right Primary Visual Cortex (rPVC) 0.0468
Left Primary Visual Cortex (IPVC) 0.0145

Right inferior Lateral A nterior T emporal Cortex (riLAT)

Left anterior Medial Temporal cortex (IMAT) 0.0533

Right inferior Lateral Posterior Temporal Cortex (riLPT)

Table B: BenjaminiHochberg multiple comparison of brain regions

*Marginal difference

Consideringhe count measured in each brain region as a numerical tredugviation plotsvere
usedto represent changes before and after activation. In thatideywlots, each graph represents
adeviation of the count in the described brain region such as r@Rs paseline (vertical spikes

in the left of the graph) to activation (vertical spikes to the right of the graph) for the most
significant regions. Since only a limited number of brain regions showed differences frdimebase

to activationdewvation plotsfor visual perception of the differences between the two events.

The plots show the measure of dispersion of the means of brain metabolism at baseline and during
activation with their ranges. Each vertical spike with a small circle at the end repthsestale

of deviation from 1 to 99 percentiles range, from means across participhatele and during
activation.In Graph 15 below for example, at baseline, the mean aadge =0.106 ¢0.745 to
0.974)and during activation, mean arahge=-0.107(-1.889 to 0.715) for the rGFs area.
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Graph 15 Baseline and activation comparison of rGFs.

Thedeviation plots were generated for each brain region at baseline and atiiragan and can
be found in Aopendix L Beloware devation plots for the massignificant areas only:

3_
<
<
=)
2 < @
o <
o P9
o | o © o ©
E 1 o @ oo
=
a
o o< (=3
o O
0 o =
(=] <o
& ©
o
o 2 o
<3
-1
Baseline i Activation
Time

Graph 16 Baseline and activation comparison of rRVC
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Graph 18Baseline and activation comparison of riLAT.
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Graph 20 Baseline and activation comparison of riLPT
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5.2.1.2Correlation of all brain regions post activation

All brain regions were coelated with each other in peattivation using Pearson to get the R

value. A dendrogram of hierarchical clustering loé brain regions was generated to show the

brain regions that am@more closely linked. fie specific brain regions that were more linkiean

others are reflected below. In additidhe significance of association between brain regions in
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Graph 21 Correlation plots showing the association of brain regions during activation.
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In this study every time high metabolism occurred in a particular regitrere was also high
metabolism in another region. This means that there is a correlation between the two regions.
Correlation in thigegard does not mean causalitgimply shows a relationshigausation is the
relationship between cause and eff&dhrer, 2018). Brain cluster region activation is illustrated

belowin Graph 22
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Graph 22 Correlation plot showing the association of brain cluster regions during activation.
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Although each brain egion andeach brain cluster region showed the expected very high
correlation to itself (black dots), only a few clusters demonstrated meaningful correladioa to
amother. There was a reasonable correlation between the right parietal clusterragid thental

cluster (r=0.51pand between the right parietal cluster and the left frontal cluster (r=0.56). The left
parietal cluster showed a high correlation with the left visual cortex (r=0.65) whereas its correlation

with the contralateral right visual kex was reasonable (r=0.59).

5.2.1.3 Correlation of brain regions with biographical data Section A1 Questionnaire)

Data from the brain reflects the metabolism in each region. All gextebaiain analysis data in
postactivation were correlated with diraphical and professional data of the questionnaire

(section A). The significance of the correlations are seen in the tables below:

a) Significant changes when correlated with Categoerydnguage of thinking in native

language were seen in:

b)

Brain Region P-Value

left Parietotemporal Cortex (IPTC) (p=0.0352)

right inferior lateral anterior Temporal Cortex (riLPT) (p=0.0352)

left superior Parietal Cortex (rsPL) (p=0.0193)

Table20: Brain regions ang-values when thinking in native language

The bbgraphical data regardindanguage proficiency in native and other languages were
independently reported at the time of recruitment and completing the questionnaire. As previously
statedthe language proficiency is setported by the respondents and not fatyntested with a
language aptitude instrument. The task of interpreting from SASL into spoken language/s was
administered to see which larage the respondents interpast reported that they think in their
native language. As seen frahe analysis in &tion A, the languagi@ which respondentsaid
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they think in (native language) is not the language in which they produceddtmetation (see
Graph §.

c) Significant changes when correlated with thinking in English were seen in:

Brain Region P-Value

left Primary Visual Cortex (IPVC) (p=0.0107)

right inferior lateral anterior Temporal Cortex (riLAT) (p=0.0195)

left anterior Medial Temporal Cortex (IMAT) (p=0.0010)
Table21: Brain regions and-palues when thinking in native language

This table preg#s regions of significantcivation when respondents sedfported that they think
in English.

d) Significant changes when correlated with qualifications for interpretation and no

gualifications were seen in:

i) Qualifications

Brain Region P-Value

left mid Frontal Cortex (IGFm) (p=0.0156)
right superior lateral Temporal Cortex (rsLT) (p=0.0313)

Table22: Brain regions and-palues linked to interpreters with qualifications
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i) No Qualifications

Brain Region P-Value

right Primary Visual Cortex (rPVC) (p=0.0143)
left Primary Visual Cortex (IPVC) (p=0.0386)

left anterior Medial Temporal Cortex (IMAT) (p=0.0063)

right inferior lateral anterior Temporal Cortex (riLPT) (p=0.0386)

Table 3: Brain regions and-galues linked to interpreters without anyarpreting qualifications

The brain regions for trained versus untrained interpreters differ in that those with training have to

use less cognitive areas thus less cognitive strain during the process of interpreting.

c). Significant changes when corrgdtwiththenumber of years of experience in interpretation

were seen in

) More than fiveyears experience
rLAT (p=0.0107)
i) Less than five/eass experience

Brain Region P-Value

right Primary Visual CortexrPVC) p=0.0352
left Primary Visual CortexIPVC) p=0.0359

left anterior Medial Temporal Corte{MAT) p=0.0078

right anterior Medial Temporal Cortex (rMAT) p=0.0352

right inferior lateral anterior Temporal Cortéx_PT) p=0.0352

Table 2: Brain regions and-palues linkedo interpreters with lessah fiveyears of interpreting

experience.
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The evidence presented points to increased cognitive activity in more regioasgondents with
less than fiveyearsof experiencehan in those with more than fiyearsof experience. Interpreters

with more eperience have less cognitive straihencompared to those with less experience.

d). Significant changes when correlating understanding of cognitive processes during interpreting

were seen in:

i) Understanding of cognition during interpreting
None.
i) Not undestanding of cognition during interpreting

Brain Region P-Value
right Primary VisualCortex (rPVC) p=0.0287

left anterior Medial Temporal Cortex (IMAT) p=0.0065

right inferior lateral anterior Temporal Cortex (riLPT)

Table 2&: Brain regionsand pvalues linked to interpreters’ understanding of cognition during the

interpreting process.

e).Sgnificant changs were seen in Engliskersusplurilingual respondents abaseline and

activation imaging:

i) Plurilingual (SASL, English plus other spokiamguagés)

Brain Region P-Value

right inferior lateral anterior Temporal Cortex (riLAT) p=0.0264

left anterior Medial Temporal Cortex (IMAT) p=0.0073

right inferior lateral anterior Temporal Cortex (riLPT) p=0.0202

Table &: Brain regions and-palueslinked to plurilingudinterpreters with less than fiwears of

interpreting experience.
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i) English only (bilingual SASL and English)

None

In this section of the PET brain study, functional beaitivation analysis based &f-FDG PET

data was performedslucose is known to be fundamental for brain metabolsid®F-FDG as
explained in previous chapters, is an analogue of glucose. Its metabolism reflects local brain
activity in a way thait can be usedor analysis of functinal brain connectivity (Wabe and
Hatazawa, 2019). Passow et al. (2015) showed how close local metabolic activity of the brain was
with its functional connectivity in a study that compared Fijftake and blood oxygen level
dependent (BOLD) signals. They concluded #igtFDG- PETwas a reliable tool for analysing
functional connectivity in the brain. In a different study, Yu et al. (2018) reported on the usefulness
of ¥¥F-FDG- PET brain imaging in predicting response to vagus nerve stimulation or activation

brain study.

Most activation PET bain imaging studies are aimed at evaluating changgadoese metabolism
during tasks. Therefore, they usually require a separate imaging session for both rest and task
activation conditions (Chiaravalloti et.a2019). In clinical practicghe two bain PET imaging
studies argperformed 2040 minutes after a bolu$F-FDG injection. The bolus method ma
provide a quantitativegualitativeor both,measurement of glucose metabolism after stimuli. PET
studies use a bolus injection'8F-FDG for mappingthe functional cortical mabolic responses

to severadifferent stimulations that may include visual, auditory, cognitive tasks, and even drug
administrationto assess brain activatidhiaravalloti et al., 2019). Ithis study, a twoday
protocol for easef feasibility and confidence in comparing them was used. As described in the
methodology section of the study, on the first,d&FDG PET brain imaging was performed to
assess reisig brain metabolism (baselinahd on the second day (abst a week a part), imaging

was acquired during completion of a task described in previous chapters to stimulate the brain

(activation).

It is generally advised that the activation PET ging studies be analysegiantitativéy over a
gualitative visualanalysis of images (Chiaravalloti et,&019). In this study, a weknown

software programe, Neuro@M, was used to analyse the potential changes in brain metabolism.
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Numerous studies have us&#-FDG-PET imaging to evaluate glucose metabolic chariges
respondo stimuli of different types. Most relevant studies on PET imaging with FDG in different
types of tasks are available in Chiaravalloti e{2019). There are studies looking at taslated
proceduressuch as word repetition and word assacmtduring lexical decision or after learning

a complex visuospatial/motor task that also used HHEGF (Nenov et al.1994 Schreckenberger

et al., 1998). In word association studies, FDG increased metabolism was noted in the left
prefrontal cortex, theeft frontal operculum (Broca's area), and the left insula, indicating the
involvement of these areas in associative language processing. However, in the course of word
repetition, highly significant negative correlations were noted between the left paéfrortex,

the contralateral cortex areasd the ipsilateral posterior cingulum (Schreckenberger, 49813).

In the currentstudy, significant changes were noted in the following are&&n comparing
baseline (resting brain PEihaging) to activatiorstudies:

1. Both pimary visual cortex (p=0.0308)

2. Left anterior mel temporal cortex (p=0.0009)

3. Right inferior lateral anteriotemporal cortex (p=0.0126)

4. Rght inferior lateral posterior temporal cortex (p=0.0211).

Activation in both the rPC and IPVC points to the primary cortical region of the brain, visual
area 1 (V1), Brodmann area 17, or the striate cortex. The visual cortex is the first cortical area of
the visual system that receives external information visuallyrdfes with receptie properties in

the primary visual cortexespond by receiving, integrating, and processing information in the
visualscene. This finding agrees with Hubel (1995), who suggéisétdhe right frontal areas of

the brain are activated during sigmnguagecomprehension (Corina andnapp, 2006 and
Jeannerod, 2006). The activation ties in with the moagnition theoretical framework thahys
cognition is constructed from action and perception informed by sensory and motor brain
mechanisms (Pulvermuller &t, 2014). The actation of the parietal cortices is byirror neurons

to integrate visual information that gives way to the action, which in this study is ¢nereting
function (Rizzolatti andSinigaglia, 2010). This findingorroboratesreung and Veérker (2013)

that actionperception links for manual, mouth actions &rsthal and acoustic perceptiocenfirm
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linguistic-articulatory action schemashe linguisticarticulatory schema is this seen in interpreter
respondents in this study by the receptid the SASL visual text, which is processed ctigely
giving effect to activatiorof the mouth and acoustic perceptions to produce the interpreting
product in the target language(s) and monitoring the acoustic feedback of the interpretation.

Activation of the riLAT, IMAT and riLPT is associated with processing auditory information and
encoding memory. The medial temporal lobe consists of the amygdala and hippocampus
entorhinal, perirhinal, and pdri@pocampal cortices (Strange dbdlan, 2006). Baseddetailed
studies of cortical connectivity, the neocortex processes information from all sensory modalities.
Processing of information tthe multimodl association cognitive arescomes more elaborate

or complex, as seen in the output of the interpggtiroductwhereby the interpreter respondents

produce semantically intelligible interpretations in all languages in their linguistic repertoire.

The interpreter respondents in this study had tivate an interpreting procesalled monitoring,
which means listening to their output. This process implies that the interpreter had to
s mul t an e o tosHe pourdel taxts(tiseahidput, seeing the SASL textll listen to the
interpreting output, ttarget text. All of the 2hterpreter respondents@ed their SASL skill at

the higher end of the Likert scale53This rating represents language proficiency in SASL rated
as good [3], very good [4] and excellent [5]. Selported language proficiency borderstba
higher scales, between 3 ahdndcating that the respondents believe their language proficiency
across their linguistic repertoire ranges from good to excellent. This confirms that SASL is
establishedintheers pondent s 6 | itmugpait o their obnggrm rmeimory liakedat n d

language learning.

Given the conditions othe experiment, this study utidid a Siemens MRI machine with noise
levels affecting the signdb-noise ratio (SNR). Despite the SNR affected by the noiséeof t
Siemens machine and the awnditioning systen, the respondents could process lexical and
syntactic input from the source text. The results from this study provide evidence in support of
noisy-channel models of sentence comprehension. Turning to the findings of sentence processing
in noisy environmets, Gibson et al. (2013) confirnthat language processing mechanics in
cognitive systems are aptly designed to recover intended meaning from noisy utterances.

Activation of the riLAT and IMAT regions are implicated in processing semantic information and
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confirms the fndings of Binder et al. (1997); Lambon Ralph and Patterson (2088gr, Jefferies
andRalph, (2009)Chen et al. (2017), Binney et al. (2010) and Mion et al. (2010).

These findings of the fiveost significant cognitivareas activated inis studyindicate the role

of the primary visual cortex in the perception of sight and processing visual inputs. The findings
support the Action Perception Circuit (APC) as part of the motor cognition theory in that lexical
and semantic processing is @ to rendering a linguistically socioulturally fitting

interpretation. Furthermore, the activation of the five areas is supported by the Action Control

Theory (ACT) |l inked to cognitive, p&speeehpt ual

comprénension and production are govedne by contr ol pr Abuakls, e s 0
2013515), which this study confirmed by ansihg the cognitive areas activateavhile
interpreting language from source to target text. The hypothesis confirmed in the A<&htpr
different interational contexts of bilinguatonversational>changes and the demand placed
language control, which adaptively alter cognioantrol capacities. The interpreter respondents

in this study present incidences of translanguagimgfipg to adaptive control mechanisms in that
the cognitive areas activated are implicated in language processing and the interpretinggproduct
altered for the communicatiaituation.

Several PET imaging studiémve been performed trealthy subjectsuting tasks to assess brain
metabolic response to several kinds of stimulphysiological conditions. Iractivation PET
imaging done to evaluate tasilated changes in the visual cortex, increased glucose metabolism
was noted during a visual task in tiheman primary and associative visual cortex, as one increased
the complexity of visual scenes (Chiaravalloti et2019). Therefore, stimulation dfi¢ primary
visual cortex in the currentugy agrees with the published literature. Changeschiot tenporal

areagndicate the role of this brain region in language perception and processing. The significant

change noted in the left anterior medial temporal cortex may be explained by the hypothesis that

this specific area of the brain is associated tigprocessing of new information (Kagan, 2005).
This findingis supportedas participants were watching the source text SASL video for the first
time as part of the studyhus anelement blearning new information was involved. If this finding
canbe reroduced in studies with a larger number of pgréints ora well-designed multicenter
study,it may become an interesting starting point to explore improving cognition of individuals

with difficulty in processing and learning neinformation such as theswith Alzheime s
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dementia For interpréer training, thefinding points to improving cognition impplying of
translanguaging strategies as part of the usefulness of the holistic linguistic repeftair
plurilingual interpreter to producelinguisti@ally and culturally relevant interpretation fraaurce

to target text. Consequently, studies that may focus on better understanding of this cerebral area
have the potential to offer a breakthrough niche for clinically relevant brain res€aods.
disciginary collaboration between language practice studies and neuroscience could provide

insight into the cognitive processing of languages simultaneously.

Changes in the right inferior lateral anterior and posterior temporal regions, both being in-the non
dominant cerebral hemisphere, may indicate the role of these regions in the process of learning
and rememberingneme r b a | i nf or maerdityy 2017]. @ deswidy,sitpointd toi

SASL probably being perceived in a similar wag art, such as dravg or conducting music.

These findings in my researchncur with an early day brain functional study by Schreckenberger

et al. (1998) that used activation PETagimg in healthy subjects withiord repetition compared

with the word cognitive association tassess hyperactivated cortical areas associated with an
intracerebral functional network of language and cognitive processes. Both studies demonstrate

the role of theemporalbrainregions ivolved inlanguage processing.

The figures29 A andB illustrate images before and after with differences and the compared set

with an explanation.
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Regional Hypometabolism
ROI Name:
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Negative () sign corresponds to values < Mean AC
REGIONAL AND CLUSTER DATA
rSM.p14 (Difference: -0.1011) is the most hypometabolic region.
rSM.p29 (#SD from M(AC): -2.2428) is the region with the most
significant hypometabolism.

rSM (Difference: -0.0587) is the most hypometaboliic cluster.
IPTC (#5D from M(AC): -1.7914) is the cluster with the most
significant hypometabolism.

Figure 29 A
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M(AC) = Mean of Asymptomatic Control Group

Figure 29B
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Regional Hypometabolism
ROI Name:
Magnitude of Difference:

#SD from M(AC):

Positive () sign corresponds to values > Mean AC

Negative (=) sign corresponds to values < Mean AC
REGIONAL AND CLUSTER DATA

liLAT.p48 (Difference: -0.1125) is the most hypometabolic region.

riLPT.p48 (#SD from M(AC): -2.5838) is the region with the most

significant hypometabolism.

IiLPT (Difference: -0.0697) is the most hypometabolic cluster.
IPTC (#SD from M(AC): -1.9431) is the cluster with the most
significant hypometabolism.
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Figure 29C
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Figure 29 D

Figure 29A shows the typical summaed data from a baseline study in participant RR16. The
NeuroQM looks at brain metabolism region by region based on the analysi® sEparate brain
regions anccluster analysis of 47 volume brain regions. There is a color,sghére blue is
considered normal and hypometabolism is defined on changes of the colddeio red, red
representing 30% below the normal mean or 1.65 standard deviation of the cutoff between normal
and abnormal metabolism, based on the validation of the N&Yradication. In Figure 30the

47 cluster regions are displayed insiperimmsedbrain slices (in the right of this figure). The
shaded colar from purple to red represents a decrease in metabolism and hypermetabolism is
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represented by blue as the starting point of normal. The table in the left of the clusteriregions
the figureshows the uptake count in each cluster. When the count is not highlighted, it is normal.
If abnorma) then the count is higighted such as in Figure 2B, where cluster number 40
representinghe left inferior lateral posterior temporal cortex shows erelese in metabolism
during activation. In Figure 29 C and Figure R9when a comparison of baseline andvation
studies is made byeuroQV, all the differences in metabolism (brain count) are highlighted in
the last column of displayed counts witliive clster regions (bottom right ofidures 29C and

D).
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Hyperletabolic Regions:
Region [ meanac SD AC | Patient (Pt) PLM(AC) #SD from M(AC) |
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10 rAVC.p22 1.0288 0.0373 11119 0.0821 22019
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<= ’ a2 5 s2
Cluster Regions: Regional Hypermetabolism
Rq Mean AC SDAC Patient (P PELM(AC] #SD from M(AC) || B Mame:
oL oan. atiore (E1) EMEEC) o (AC) Magnitude of Difference:
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S| 1sM 1.0612 0.0422 1.0675 0.0063 0.1494 TCN.p34 (Difference: 0.1585) is the most hypermetabolic region.
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10 IGFm 11230 0.0255 11529 0.0299 11728 significant hypermetabolism.
1 riPL 1.0670 0.0336 1.0928 0.0258 0.7670 -
(] »
M(AC) = Mean of Asymptomatic Control Group

Figure 30 Showing the areas ofyfpometabolism in A antypermetabolism in B. Note the

change from purple to blue in the 12 superimposed brain images from A to B.

172



NeuroQ? Analysis Version 3.7 [Build: 20141009.133147]

File Processing Display Slice Display Reference Region Control Database Metabolism  Study Comparison  EQUAL

Patient Name: RR02, RR02 [7 Main qc Slices

EQuAL Data

Control and patient values are normalized to the

Tracer: N/A average pixel value among all regions in each scan.

Study Date: 02-May-2019
Series Desc: PET BRAIN CORRECTED
Referring Physician:

Hospital ID: GT00000

27 Reformatted Patient Brain (terations: 20)
| J i BT .I I
Patient Brain / Pre-pi {Limi FDG-Brain-Normal
HypoMetabolic Regions:
Region | MWeanAC | SDAC | Patient(Pt) |  PLM(AC) | #SD fromM(AC) |
1 TN.p34 11233 0.0736 0.9817 01316 17883 -
12 rGFm.pas 11327 0.0858 09815 -0.1512 17404
13 rGFs.p3s 11749 0.0507 1.0183 -0.1567 -3.0882
14 IGFm.p35 12104 0.0373 1.1280 | -0.0824 | 22069
15 IGFs.p3s 11312 0.0582 0.9956 -0.1357 -2.3328
16 rLN.p36 | 1.1996 0.0754 | 1.0113 -0.1883 | -2.49%0
17 rGFs.p38 11753 0.0471 1.0678 -0.1075 22813
18 GFs.p38 | 11487 0.0511 | 1.0345 01141 22319
19 rGFip38 1.1180 0.0325 1.0588 -0.0s82 -1.7932
20 GCa.p38 | 11749 0.0452 | 1.0816 -0.0933 | -2.0643 @
TOTAL 22794 -41.7000 =
<[l »
Cluster Regions:
Region | Mean AC | SDAC | Patient(Pt) | PL-M(AC) |_#sD from M(AC) ||
34 PVC 1.1726 0.0457 13136 0.1410 2.8379 -
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Magnitude of Difference:
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Positive(t) sign corresponds to values > Mean AC

Hegative (-) sign corresponds to walues < Mean AC
REGIONAL AND CLUSTER DATA

rLN.p36 (Difference: -0.1883) is the most hypometabolic region.

rGFs.p35 (#5D from M(AC): -3.0882) is the region with the most

significant hypometabolism.

rLN (Difference: -0.1602) is the most hypometabolic cluster.
rLN (#SD from M(AC): -2.2865) is the cluster with the most
significant hypometabolism.

Figure 31A: Participant RRO2 baseline.
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Figure 31B: Activation in the same participant
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Figure 31C: Comparison of A anB above
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Figure 31 D Comparison of A an& above for different brain regions.

Figures 31A, B, C andD above show the brain riaolism in participanRR02 in a similar way
asdescribed for RR16 above. Note thereased metabolism atige hypometabolism in the 12
superimposed brain slices from A to B expressed byucabanges. In the table of brain count
within cluster regions in B, the areas of bypetabolism are highlighted in purple. Beldve t12
superimposed brain slicesa summary that describes the most affected region/s of the brain from
the cluster volumes. Figes 31C andD again display the differences between baseline and

activation stdies in participant RR02.
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Analysis of caudate metabolism changes of a specific participant as automatically derived from

the NeuroQ®" sotware is shown below in Figure 32

ROI Name: = -20% Diff
Regional Decreases: Magnitude of Difference:
% Difference:
Cluster Regions ~15% Diff
Region Mean AC SD AC Baseine (B) ActiCur (A) A-B %Diff((A-B¥B) |
PCC 12748 0.0386 1.3355 13214 00141 -
PTC 1.1032 0.0317 1.1577 1.1374 -0.0203
IsLT 1.1088 0.0235 1.1272 1.1358 0.0085 0.7817 -10% Di £5
rsLT 1.0764 0.0245 1.1040 1.0272 -0.0768
ICN 0.9678 0.0729 1.0338 0.9724 -0.0614
CN 0.95%6 0.0920 1.0138 0.8157 -0,1981
IGFi 1.1202 0.0362 1.0268 1.0443 0.0174 1.6948 -S% Diff
rGFi 1.1584 0.0327 1.1183 1.1058 -0.0135
mh 1.0388 0.0898 1.0754 1.0421 -0.0333
rTh 1.0128 0.0752 1.0722 0.9576 -0.1146
$ Y= 0% Diff

Figure 32 This figure provides analysis of caudate metabolism changes otificsparticipant

as automatically derived from the Neurdoftware

5.2.1.4Discusson of PET-brain imaging results

The findings of thistudy emphase the role of®F-FDG PET functional imaging in stimulating
brain studiesThe evaluation of taskelaed brain activation using®F-FDG- PET has been
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recognied as a mmising diagnostic tool evaluatirg cortical and subcortical activity in healthy
subjects during tasks (Chiaravalloti et &019). Similarly VergerandGuedj (2018) have stated

in aneditorial paper that the use $F-FDG PET brain activation studiesntributes tahecurrent
renaissance of functional imaging and that is currently the most accurate in vivo method for
investigating regional human brain metabolism. The researchersestriggt it should be noted

that functional’®-FDG PET brainactivation imagingstudiesis basedon the identification of
relative increased metabolism. In addition, the sensitivity of this imaging modality is enhanced by
the use of novel techniques inetranalysis of data derived from PET functional imaging
(Chiaravalloti et al.2019).

An innovative brain imaging processor for analysis, the Nel#to@as used in the current study.
The latter facilitated gatheringf data in each of thbrain regionsexamned at rest and during

activation, with a bonus, comparing the two studies with its dedicated software.
The changes concerniniifferent biographical entitiesere analysed and adescribe below:

1. When experience as @lurilingual SASL interpreter wasoasideredthe changes in
activation studies were significant in primary visual cortices (p=0.0352), left anterior
medial temporal cortex (p=0.0078), right anterior medial temporal cortex (p=0.0352) and
right inferior lateral posterior temporal cortex (p83), in those with less than fivgears
of experiencewhile in those with more than fisgears of experience, the single change

was seen in the right inferior lateral anterior temporal cortex.

2. For respondents with interpreting qualifications, changaewoted in the left mid frontal
cortex (p=0.0156) and the right superior lateral temporal cortex (p=0.0313). The
respondents with no interpretation qualification showed changes in the primary visual
cortex (p=0.0193; in left) and (p=0.0386; in right)ft lanterior medial temporal cortex

(p=0.0063) and right inferior lateral posterior temporal cortex.

These changes, once more, highlight the role of visual cortices for visual inputs and processing
and of the temporal regions in language processing. Wihiée temporal areas are linked to

language and some visual input processing in geribigtudy pinpoints the defined anatomical
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part of the temporal lobe that demonstrates changes during activation. Either the inferior or
superior as well as lateral aredial and anterior or posterior region of the temporal,lbbee

been involved when respondents interpret the directionality SASL to spoken languages. This
finding is significant for future studies in targeting the area involved in different aspects of
language and its activation during simultaneous interpreting processing of a sign and spoken
language/swith some degree of precision. It éso interesting to note that the changes or
activations are seen in both left and right-sanbas of the temporatgions. 1 wasindicated in the

text above that the use of the right temporal hemisphere for processingwérahinformation

may be involved as respondents watched an or@&t. video (source text) that was considered
tobel i ke Obei nsgt usriensi Iwahri Iteo dgreawi ng or conducting
basic requirement of formal training in interpretingptocessanguageognitivdy with less strain

on the brain (cognitive load). Less activation of cognitive areas allows the tratagareter to

focus on deeper metalinguistisiges to render a linguisticalbyltural appropriate interpretation
instead of grappling with source text basic understanding, such as in the case of untrained

interpreters.

As for the left nedial temporal égion,the hypothesis that links this particular brain region to
processing of new informatioiwas mentionedin these two instances, years of experience and
gualification as sigtanguage interpreters, presanpattern from those with less experiencao
gualification for interpreting from sign language to spoken language. The activation was noted in
the visual and temporal cortices in both of these paaintg This finding conforms the
observation by Dr. Green in response to the experiments condudtezl University of Geneva,

where he states the following:

It could be that as people become more exper.|
need for the kind of controlled response provided by the caudate. The caudate plays a role in the
contr ol of al | sorts of skilled actions. And

skilled at a taskt is not activated as mudhVatts, 2016).

In the study, respondents watched the video in the supine pgkitr@ndown on the PET machine
bed) and voiced what they saw (interpreting from sign to spoken language/s). Since SASL is a

complex form of visuagestural communication that integrates visual information with
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proprioceptive input that will allow the respondent to perceive that the dudild conducting sign
language in the video were standing upright, although the participamés lyingdown. The
activation of these visual and temporal regions may be part of the activation of the brain's higher
functonsuch as ttémpoaldpairp iett all a s wquired éot seiah cecebralt e x 6
interconnectivity. This clarifies the initial limitation that presented during the inception of the
study, where the real world interpreting setting and the simulated experiment in the MRI machine
differs and the impact it could have on the interpreting ability of the respondents. kwanldal

setting,duringinterpreting assignmentsiterpreters face Deafi¢ging) individuals directly.

In respondents with qualificatisnthe change is noted in thedt mid frontal cortex. This seems to

imply some degree of planning and an element of coordination of partiépehtsviar. In other

words, these skilled sign language interpreters seem not to require the use of higher brain functions
but seemed to estheir brain for planning what to say and how to structure their interpreting
product. The activation of this brain region may indicate the focus or congamtcdtthese
respondents othe ability to elaborate thought from the input source languagel(8AStructure

the interpreting effort to a linguisticulturaly accurate interpreting product in spoken language/s.
This findng is in line with Caplan (2001) and Kotz et &003, who pointto the inferior frontal
gyrus, speci f i rcleital rgtrievRlr lo additidrs theachamge durirg this task may
support the finding in the study by Haier et al. (200&)ere glucose metabolism was used to
assess brain changes after learning a complex visuospatial task. The authors describechchanges i
the left medial frontal area that indicated that presence of brain function even when the brain was
engaged in tasks that did not require reasoning. Sumintathese findings, one may be tempted

to think that the ability of the brain to engage in thigkio produce a thought that will be spoken
dominate in individuals who are qualified for SASL interpreting when they are exposed to a visual
stimulus of a kinabf watching a SASL source text. In contrast siwith qualification maitigher

brain function particularly the parietalemporafoccipital associative areéendto be able to

integrate the complexity of language that incorporate both the visual and proprioceptive inputs.

Although very limited in their numbebrain activatiorstudiesin healthyparticipants often look

at the association between all brain regions (Alessandrini et al., 201His §tudy,there wasa
significant correlation between visual cortices and the left paregjain as is seen in thevRlues:
r=0.65 for the left VC,*0.59 for the right VC, p<0.0001. The right parietal region also showed
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an association with both frontal regions (r=0.51 with the right, r=0.59 with the left, p<0.001). This
finding agrees with Emmaorey (2002) and Horwitz et al. (2003), where left peasy®gions were
activated in sign and spoken languages. This finding further supports the finding in the fMRI study
that presented evidence of the lateral prefrontal cortex activated with perceptual context stimuli
(Koechlin et al.2003).

No causality ofregionalbrain association has been describeth@literature but usually when
there is a change in the visual cortex during activation, change is also noted in the left parie
region. The same applies tilee change between the left parietal anahtbregions. However,
knowing the interconnectivitydiween most brain arepsocessing language, the implication of
the parietatemporaloccipital associative cortexliscussed earlier, may be considered as the
change in the parietal region was not erdsa as a significant change during activation. This
could explain the role of visual chiasma in stimulating other anterior areas bfaimeduring
SASL interpreting bythe visu& cortex. However, there is revidence to support this statement,
and thesecondary research question remains unanswered. Kent (2G&#)thtalocaliation of
cognitive functions as they relate to the optic chiasm and its links to visual information and its
processing duringommunication is fragmentedhtis inconclusive evidnce is presented this
study related to the processing of visual stimuli (SASL). | stipulated that the visual cinegma
somehow be involved iprocessing of information from visual input to the left cerebral area
involved with language processing dwgisimultaneous interpreting. This evidence tells me that
the region is metabolically altered. The neurological relation of the optic ctiasefore requires
further stug.

No significant changes were seenthe analysis of the caudate metabolisHiowewer, mild
changes in the metabolism of <5% were seen in the left canfdat# of the participant©f them
participant (RR18) showed a severe change (>20%) in the right caudate and three showed mild
change (5%10%) in the rigpt caudateThis significane of the change in the caudate canrat
explained irthe currenstudy, hevever in other studies it seem to play a rbl@studyby Hervas-
Adelman et al. (2015}he caudate is prominent in networks that regulate cognition and action.
The caudate nuel is engaged during simultaneous intefipggtaccording toHervaisAdelan et

al. (2015). In other related studjése left caudate nucleus is activated in multilingual respondents
(Crinion et al, 2006; Abutalebi and GreeB008 and Garbin et aR010) Multilingual language
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control by direct electrical stimulation and has been shown to be implicated in Wang et al. (2012).
The study conducted by Hervalslelman et al. (2015), was done on spoken language interpreters
whereaghis study focused on sigahguage interpreters working in a dual modality, spoken and
sign languagefFurthemore the HervaisAdelman et al. (2015) study was done udifigl, and

the currenstudy used PET.

The PET brain imaging part of this project could answer the hypothetiestiguas (primary and
secondary research questions) of this thddie brain regions that are activated during SASL
interpreting from baselineere identified. It was demonstratidt the visual chiasma is somehow
indirectly involved in passing informatiofrom visual input into the left cerebral areaahed

with language processirdyring simultaneous interpreting. The hypothesis of this study can be
confirmed based on the predictive statement regarding plurilingual interpreters and incidences of
trarslanguaging during interpretingased on the analysis of the results, simultaneous interpreting
from SASL into Engkh, Afrikaans, isiZulu Sesotho and Setswana is directly linked to the
cognitive language processing ability and the nexus of translanguagininguistic ability of the
plurilingual interpreterThe findings confirm that there is no single brain area devoted exclusively
to the control of interpretation as stated by Herfaislman et al. (2015).

5.3 Situating the Theoretical Framework in the Fndings

The introductorychapter of the thesis set out the theories that undémpstudy. The MCT and

ACT were discussed in detail im@pter 3 as part of the theoretical framework of this study. Both
theories are restricted to experiments that involiesndwal and multilingual respondents.
Experiments were conducted with language tasks involving single language, dual language and
dense codswitching. Based on thdata analysisthe MCT and ACT can be extded to an
interpreting context.

The applicatiorof the ACT has been expanded to the context of language use in a communicative
situation and not only to language tasks such as the vemrpapStisk and nererbal Global

Local task. This experiment with plurilingual interpreters highlights that the éaiiTbe applied

to the context of interpreting experiments. The language control mentioned in the ACT hypothesis
is confirmed in the application of the ACT to the interpreting experiment in that integpreter

adapted their language output dhd interpreton product according to the interpreting brief of
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a durilingual interview panel awhich theinterpretation was targeteldurthermore, the interpreter
respondents changed parameters according to their linguistic repertoire by using the three
principles of the ACT, namely, identification, decision, and modification in the interpreting
processby identifying the message of the presenter in the SASL text, deciding to interpret in a
specific language by using specific lexicon in the spoken langaagemodfication by various

translanguaging strategies, as seen in the ELAN analysis.

The cogition areas identified bthe NeuroQ" software supports the findings of the ACT of
specific areas of activation of the parietal cortex in multilingual language inter@ctontexts
and dense codewitching contexts. This study highlights the significant activation of the rPVC,
IPVC, riLAT, IMAT and the riLPT.

The adaptive control processes are modified based on themddality interpreting in a

plurilingual contextof this study by applyinthe ACT to a diamesic interpretation.

Sign pipeline Cognitive Controls | ! Metalinguisticcontrols
| s
Monitoring
of Controls Communicative Context

Interactional Context

Diamesic

Speech pipeline
Interpretation

Figure 33 Adapted illustration of the adaptive confpoocess as proposed by Green Abdtalebi
(2013).

The adapted illustration of the adaptive control procdasseplurilingual interpreting context are

shown above. The illustration expanus that of Green and Abutalebi (2018)the context of
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ACT by adding the modality of a sign pipeline. In addititms illustration adds the cognitive
controls as seen inafcognitive areas activated in the experiment for understanding of the source
language, SASL. Furthermgrthe illustration extends the context to a communicative context
since the goal of the experiment was to render an interpretation into the targetglesighat
formed part of the interpret@ringuistic repertoire. Finally, the addition of the final product is
added, a diamesic interpretation. Highlighted in this illustration is the monitoring of controls,
which is needed during interpreting becauneinterpreter must consistently evaluate the controls
and the adaptation thereof. Here the interpreter navigates between theynobdaiitio and visual
languagesby applying controls as is deemed relevant for the communicative intent in the

interaction&context.

The MCT is expanded to the context of an interpreting action schema. The MCT describes action
stimulated by cognitive mechanisms, because of hearing a language utterance. In this study, the
dual modality of the experiment, sign and spoken lagg(s) extend the MCT to dualodality

context The action stimulated by cognitive activation is caused by sign language as an input
language and action as interpreting into spoken language. This study thus confirms the view that
the formation of linguisti@articulatory action schemas is linked to manual, mouth actions and
visual and acoustic perceptions. By extension of the comprehension component of motor
resonance, this study confirms the viquatsal variable as impactirgensemaking during lexical

access and processing. In the experimenternpreter respondents rebn the visualestural

lexicon of SASL and the vocaluditory lexicon in their linguistic repertoire to deliver an effective

interpreting product.

5.4 Summary of Findings

In many ways, sexal of the findings in thetudy agree with previous research. However, there
are some remarkable findings in this particular study. This was th&rostn study texplicitly

state the specific cognitive areas prominent in cognitive language procesgohgilingual
simutaneous interpreters in a deabdality. Furthermore, to my knowledge, this is the first study

in healthy participants that compares resting brain metabolism to activation brain studies for

specifically plurilingual SASL interpretergjorking in the direction of sigto-spoken languages.
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While the number ofespondents was limitdd 20, no published researon brain activatio has

included more than 36ubjects and usually enrollddwer than ten respondentsurthermore,

similar toprevious studies conducted on spoken language simultaneous interpreters, this study has
revealed and confirmed that the caudate plays a prominent role in cognition. As one element of a
broader research project, this study sought to explore a phenomemoader 6t r ansl angu
repert oi rgeabintarpneting setiings. lbbéused on the cognitive language processing of
plurilingual SASL interpreters. The incidence of translanguaging in South African ine¥si®

not entirely unexpecteih this pluilingual context However, it is still somewhaurprising that

there is no formal trainingfferedon translanguaging strategies in interpreting.

In the brain functionalmaging section of this thesis, the ar@affuenced by sign language
interpreting diring activationwere idetified The brain areaghat were more activated during
plurilingual interpreting among experienced SASL interpreters and those with less experience
were differentiated. In the same wayterpreters who are alified from those wh are not could

be separatedy looking at thébrain areasctivated during simultaneous interpreting from SASL

to spoken language/s. Future studies with a large number of participants may confirm these
findings, with increased power of accuracy to makeommendationg-or example, qualification

as sign language interpreters would be preferableause perhaps the task only requires less brain
cognitive demand that is linkesblelyto the pathway of thoughts. In contrast, those witlith

fewer qualificatons require complex cerebral connectivity involved with the complexity of

language processing.

The following chapter provides conclusions and recommendations for future studies in the fields

of language practice and neuroscience.
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CHAPTER 6

Limitati ons,Conclusions and Recommendations

6.1 Introduction

In the previous chaptethe results of this study were presented and discussed as a basis of
empirical evidence to support the answersh® research questions posed ima@ter 1 Here, |

present the lintations of the study. @hclusions arelrawn from cognitive language processing
linked to sign language interpreting. The conclusions are the golden thread ensuring that the aim,
objectives, research questions and results of the study are adequateldcaasily, this study

offers specific recommendatioas further research with concernimgerpreting and the variables

of plurilingualism and translanguaging. A critical juncture is reached at this point, where the
pertinent guest i omof this disquisithdm aliout Ways invwehichntagdhitive

language procesgy during interpretingunfolds n  pl ur i I i ngual sign | angu

6.2 Limitations

The limitations of this study awmes follows

1. The focus of this studwassolely on the directio of SASL to spoken language/s. This
interpretation direction does not require the interpreter to use their hands. This decision
was made due to the specifications of PET brain scans requiring a subject to lie completely
still with no movement while undéhe scan. If there is movement, it affects the quality of

the recording and subsequently the scanning image cannot be used for analysis.

2. The participantsodé placement in a supine po

couldhaveaffect their interpeting output.
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. The timing of the stimulus application presented a limitation bectgsperotocol was
developed in such a way that uptake of FDG were first to take place, and the intervention
of the SASL video was presented after2lBnin, which in hindsilgt could have been

administered in real time.

. The project 6s wasEancentratedhin Gaueliyosncedspueh Africa and
excludel interpreters in the other eight provinces of the country. The project rédoae

use of PET brain scanning egmnent, located on the University of the Witwatersrand
medical campus in Johannesburg. It was therefore not possible to conduct the same tests in

other provinces.

. The costs associated with this study meant that the number of participants was restricted
(Appendix B). Although the sample size of 2@ddrepresentative of the number of SASL
interpreters in the country, no published study on brain activation has included more than

30 subjects and usually enrolled fewer than 10 participants.

. The option of usig an fMRI scanner was not available; therefore, the available PET brain
imaging scanner was used (Refer to Table 1 for the justification of the use of PET brain
scans in Chapter 3, Theoretical Framework and Methodology.)

. Transcription software for Africatanguages is not available, so the translanguaging
segments were manually transcribed, and linguistic annotation was done using the ELAN

annotator.

6.3 Conclusions related to the &idy Aim, Objectives and Research Questions

Overall this studyachieved its ians by successfully conducting an empirical investigation of

specfic neurological areaactivated during interpreting from SASh spoken language, using

PET brain imaging. As a culmination of the evidence gathered in this study, the aim of positing a

praxeological interpreting model based on translanguaging was achieved.

This study achieved its objective by highlighting the cognitive functionserningsign language

interpretingand in particular, how they relate to plurilingual, translanguaging sagguage

187



interpreters during simultaneous interpreting. The research questions posesatigéaetorily
answered byempirical evidence from the data collected. The evidence pointsetofis brain
clustersactivated neurologically for lexical and semanfirocessing from SASL to spoken
languages. The findings indicate specific language faculties in the perisylvian region activated
neurologically while delivering a simultaneous, diamesic interpreting product. The evidence
further suggests the possibility@pplying interpreting strategies underpinned by translanguaging
in plurilingual settings. Significant areas activated during simultaneous interpreting in plurilingual
SASL interpreters are the rPVC, IPVC, riLAT, IMAT and the riLPT. The investigatiomeodptic
chiasm, its actiation and role in processingsual stimuli, specifically linguistically structured
stimuli such as sign languadeavenot provided conclusive evidence. Suffice to state that the
implication of the parietalemporaloccipital aseciative cortex points to the role of visual chiasma

in stimulating anterior areas of the brain during sign language interpreting.

This study enriches concepts of plurilingualism and translanguaging in interpreting studies. The
concepts are explored by piding a praxis lens to the semiotic resources and translanguaging
strategies used by plurilingual sign language interpreters to allow for meaning makimdstowa
communicative success. Thaudy provides an entrance into the cognitive processes and
sociolinguistic dynamics of coonstructed interpreted meaning, offering a novel understanding of
translanguaging and its linkages in the plurilingual interpreter brain. The findings in the
experiment open up a neawvenue for interpreting studsesearch that drasvupon recent

devel opments in translanguaging theory and t

communication functions, specifically translanguaging in Deaf signing communities.

It mustbe pointed out thateven if some of the evidence presentedhis thesighatis deemed
inconclusive this highlights the fact that theitalquest i on of what happens
black box during translanguaging remains a formidable challenge to interpreting scholars and
neurascience scholars alike. Tle¢ore, future studies are encouraged to either double or triple the
number of respndents in a single study orulti-centre studies of smaller numbers according to

their practicalities. This may confirm the findings of this study or add new insights tonska
described in terms of cognitive language processing duringtameous interpreting. dgnitive

functions are interrelated and do not @gerin isolationhence the intedisciplinary project |
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underbok between neuroscience and language practickes (interpreting) is timely in making

a scholarly contribution to understanding the holistic neurological operations during interpreting.

In this studythe concept of plurilingualism and how it transpires in interpratiag exploredAs

stated previosly, a praxis model that cocoons plurilingualism in the expression of translanguaging
strategies in interpreting proposedThis model conforms to the views of Mogédercer (2010)

that cognitive analysis bgdvanced brain imaging software enables amalysia granular level,

which can assist in the scientific validation of interpreting theory and models.

6.4 The Sankofa Interpreting Model (SIM)

The Sankofa Interpreting Model is@axeological model embedded in the reflective practice of
interpreters irplurilingual, ubuntutranslanguaging speech and sign communities. In this model,
the conmunicative exchange betwedénterlocubrs is located in the reéife translanguaging
phenomena where the interpreter is considered a part of this exchange. Irglihd@jap between
the speech and sign communities the model reflects the interpreter not only mediating between L1
and L2 to interpret between the source language and the target lanigutageploying their
holistic linguistic repertoire to ensure th@rmunicative aim is achievday navigating the holistic
language use in contexthe intent of this model is tgynchronse the communication and
interpreting values withculturally relevantinterpreting practices through understanding of
cognition. This interpreting praxis model (IPM) has four facets: linguistic, semi@pertoire,
interpreting theory epistemology, translanguaging situated action, criftedtion and a core
construct, identity.ldentity, in the Sankofa Interpreting Modeglis consideredthe core of

multilanguagingnterpreting praxis.

Component ALinguistic, semiotic repertoire

Taking stock of theiniqueindividual cultural, linguistic, andsemiotic repertoire enables the sign
language interpreter to be aware of the intersectionafitthe metdinguistics of languages,
communicative intent, semiotics of speech and sign communities, and the interpreting dynamics.

This awareness gives rise to a profile where there is conscious engagement with aspects of identity
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asa core construct. Werstandinghe linguistic, semiotic repertoire provides a positive vector

where the interpreter engages with translanguaging strategies.

Component B InterpretingEpistemologyand Ontology

Interpreting theories remain important in the teaching andilegaof interpreting as a profession.
Teaching inérpreting theory to advancmderstanding of interpreting processes and models must
follow teaching and learning design principles relevant to various interpreting contexts. This is
aimed at effectigly gooming and guiding markeeady and markeatlevant interpreters once
they graduate. Incorporating aspects of intersectionadigarding he identity of African sign
language interpreters creates a lucrative edissplinary project. By positing an aittetive lens,
ubuntutranslanguaging in interpreting as part of the African plurilingual ideratitys to engage

with Sankofanorms in interpreting. Whereas traditional interpreting models view translanguaging
as an interpreting error, ti8ankofa Intergeting Model(SIM) holds translanguaging as a positive
interpreting strategybased on neurological activation evidence in this proj&dtuntu
translangugaging is thusstrategy that is part of the identity and linguistic engagement of the
African sign language interpreteduring multilanguaging communicative exchanggserefore,
interpreting norms are enhanced by offering an adjusted lens to plurilingual interpreted
communicative events. By incorporatingountu translanguaging, professional, relational,
communication and accountability norms are inclusive of the interpreting practice realities of the

African sign language interpreter.

Component G UbuntuTranslanguaging

Navigating the interpreting setting, specifically &mns made during interpretinfprms part of
situated action. Action that is informed by taking into account the organic state of the
communicate exchange to produtiee message (both source and target language) linguistically,
culturally, and socially acceptabldy fetching knowldge from the past, as is embedded in
Sankofa.Situated action propels he i nt er p rmeaking toGasprogiessive graxis/ n
reading the audience and the communicative intent of the interlocutors the plurilingual sign

language interpreter, if and wineomfortable with hiplurilingual repertoire andlentity, engages
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with ubuntu translanguaging stragees aimed abridging the gap between speech and sign
communitiesActivation of the active languages as demonstrated in this experiment is embedded
incognnitve activation of al | | anguages in the

one language.

Component D Ciritical reflection cognition

Critical refledion is posited as part of thelM to create scope for ontological knowledge in
trandanguaging interpreting practice. Pausing to reflect on an interpreting situation where the
communicative exchange was marked by translanguaging provides the interpreter with a point of
reference beyond the traditional view of failing to produce the tdagguage equivalent. The
integral view of interprég as multifarious and organigresents a unique opportunity for
translanguaging strategies to be incorporated as part of the ontological knowledge of imgerpreti
Critical reflection in the maxis modeé allows the interpreter to consider, plan and adjust the
interpreting approach and translanguaging strategies by creating a professional environment where
the interpreter can experiment with various translanguaging strategies. These swatggi¢s

be documentedo asto inform future consideratiors interpreting modelenformed byubuntu
translanguaging practices in interpretimpe ability for critical reflection is rooted in cognitio

the past, present and futuBy understanding cognitive gresses linked to interpieg allows for

reflection and deep thought processes on the praxis and application of interpreting strategies
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Figure 34 The Sankofa Interpretinylodel (SIM)

By applying the theoretical framework MCT and ACT, this invesigation furthers our
understanding of the nature of translanguaging in the operative reality of interpreting in
plurilingual settings. Evidence presentetiowing the methodological framework supports the
predictive hypothesis of the study that statesthf ol | owi ng: AFrom sign to
simultaneous interpreting product is directly linked to the nexgsgritive language processing

andthe linguistic repertoir@e f a pl uri |l i ngual interpreter. o |1
cognitve areas activated during simultaneous interpreting. It further highlights incidents of

linguistic ability and the use of translanguaging strategies by plurilingual interpreters.

The aim of this studyds been realised by conceptualisa praxeological mterpreting model

named the Sankofa Interpreting Mod@&IM), based on incidences of plurilingualism and
translanguaging strategies in the experimerst.sfated previouslythis modelaimsto lay the
foundation for alternative trajectories in irpegtingpraxis and pedagogyarough the lenses of
plurilingualism and translanguaging. The links between societal linguistic repertoires, the
education and training of sign language interpreters and their professional lived experience leads
me to propose this neV praxeological model in interpreting, where translanguaging becomes a

concerted practice in establishing an inclusive model of interpreting practie&IM, aims to
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expand ways of understandingnterpreting through an epistemic and ontologiGats by
interrogatingeducation systems and contetktat havegnored theculturalcommunicativeaspects
of multilanguagingThe model proposed is merely based on an interpretive hypotimelsshould
thus be refined based on testlolguntutranslanguaging stragees in interpreting.

6.5 Recommendations for Further Research
The following recommendations can be made for future research:
6.5.1 Recommendations speciéi to the evidence of this study,
W The extension of this study, based on fMRI brain analysis.
W A replicaof this study on a larger sample.

W An investigation of the optic chiasm, its activation and role in processing of visual stimuli,

specifically linguistically structured stimuli such as sign language.

W A comparative study that focuses on comparing activatidioth interpreting directions,

sign to spoken language and spoken language to sign language.

W A comparative study of cognitive lgnage processing between spoked sign language

interpretersoé translanguaging strategi es.

W A replica of this study comparingarious levels of translanguaging by having a control

and experimental group of trainedrsusuntrained interpreters.

W A follow-up on the translanguaging incidences in interpreting to probeawtiyat what
point interpreters decid® follow or flout thenorms of language ugwescribed by the

ABC language classification.

W A language aptitude test to verify language aptitudeadnility to measure against self
reported proficiency in interpreters to gauge the classification of A&tQuage

classification byfMRI imaging.
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6.5.2 Recommenadations for other future studies

W Use of a corpus where an analysis can be drawn from natural translanguaging interpreting
practice to evaluate the practice and not focus on the clirspataof the experiment using
PET or fiVRI.

W Development of a curriculum for education and training of plurilingual language
practitioners in which a symbiotic relationship is forged between curriculum, theory and
translanguaging practices that incorporates the market demand for a plurilimguelde

practitioner.

W Linked to this projectit is imperative for an interpreter to understand the operations of the
brain and how the various language faculties operate holistically. This will provide insight
into how the various languages in their lingjid repertoire comento operation during
translanguaging interpreting strategies. It can further provide room for investigating

translanguaging strategies as proposed by the praxeological model.

W Development of assessment tools for plurilingual interpsetes modelled o the
assessment tools for the training ofterpreters(ASSESST) project, by empirical

investigation of cognitive language processing (PET/fMRI brain analysis)
W Translanguaging interpreting strategies in multilingual interpreting contexts.

W A review of the ABC working languages classification system for multilingual settings

where the interpreter has a functional workkmgwledge of more than thréenguages.

W Empirical identification oessentiaperformance features across language grmspirom

analysis of interpretation performance.

W Development of clear, observable scaling descriptors for language proficiency scales where
the plurilingual interpreter hagrofessional working knowledge of more thahree

languages in or acrogsoupingssuch as Nguni, Sotho and Tsonga language groupings.

W The classification of working language descriptors taxonomy informed by applicable

interpreting models.
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W Recruitment criteria for SASL interpreters to be defined clearly acaptdifanguage
classificatia, for examplethe wse of languages in a meeting. Such criteria will inform the
employability of interpreters based on their confirmed language aptitude linked to

interpreting skill level and interpretation qualification.

6.6 Conclusion

This chapter praded the conclusions for this study. From the conclusion related to the aim,
objectives and research questions, it was clear that the predictive hypothesis of the study was

confirmed. Recommendations for future research have also been made to conckiddythis

195



Reference list

Aarons, D & Akach P. (1998%outh African Sign anguage one language or many®?sociolinguistic
guestionStellenbosch Papers in Linguistidsol. 31, 1998, 128

doi: 10.5774/310-55

Aboitiz, F. & Garcia, R(2009). Merging of phonological and gestural circuits in early language
evolution.Reviews in the Neuroscienc 71 84.

Aboitiz, F. & Garcia, R. (1997). The evolutionary origin of the language areas in the human brain: a

neuroanatomical perspectigrain Researtc Review5:381 396.

Abu-Krooz, H., AFAzzawi, Q. & Saadoon, M. (2019). Code Switching and Code Mixing: A
Sociolinguistic Study of Senegalese International Students in Iragi Colleges. Available at:

https://www.researchgate.net/publication/330225079 Code_Switching_and_Code_Mixing A S

ociolinguistic Study of Senegaledeternational Students in Iragi Colleges/citation/downloa
d[Accessed 18 October 2019]

Abutalebi, J & Green, D. (2016). Neuroimaging of language control in bilinguals: Neural adaptation and
reserveBilingualism: Language and Cognitioh9(4), 683698.
doi:10.1017/S1366728916000225

Abutalebi, J., Annoni, J., Zimine, I., Pegna, A., Seghier, M.;la®eke, H., Lazeyras, F., Cappa, S. &
Khateb A. (2008). Language control and lexical competition in bilinguals: an-eslated fMRI
study.Cerebral Cortex18:1496 1505.

Ackerman S. (1992) Discovering the Brain. . Washington (DC): National Academies Press (US); 1992.
6, The Development and Shaping of the Brain.

Adom, D., Hussein, E. & Adégyem, J. (2018). Theoretical and Conceptual Framework: Mandatory
Ingredients of a quality researcimternational Journal of Scientific Research 438441.

Akach, P. (2010)Application of South African Sign Language (SASL) in a bilingi@lltural

approach in education of the De&hD in Humanities, University of the Fr8eate.

196


https://www.researchgate.net/publication/330225079_Code_Switching_and_Code_Mixing_A_Sociolinguistic_Study_of_Senegalese_International_Students_in_Iraqi_Colleges/citation/download
https://www.researchgate.net/publication/330225079_Code_Switching_and_Code_Mixing_A_Sociolinguistic_Study_of_Senegalese_International_Students_in_Iraqi_Colleges/citation/download
https://www.researchgate.net/publication/330225079_Code_Switching_and_Code_Mixing_A_Sociolinguistic_Study_of_Senegalese_International_Students_in_Iraqi_Colleges/citation/download

Alessandrini, M., Micarelli, A., Chiaravalloti, A. et al. (2016). Involvement of Subcortical Brain
Structures During Olfactory Stimulation in Multiple Chemical Sensitivity. Brain Topogr 29,
243 252.https://doi.org/10.1007/s10548.5-04533

Alimi, M. & Matiki, A. (2017). Translanguaging i
comments|nternational Journal of Multilingualism14:2, 202218, DOI:
10.1080/14790718.2016.1241255

Anderson, S. & Lightfoot, D. (2002). The Language Orghimguistics as Cognitive Physiology.
Cambridge University Press.

Andrews, E., Frigau, L., Voyvodic, C., Voyvodic, J. & Wright, J. (2013). Multilingualism and fMRI:
Longitudinal Study of Second Langg@Acquisition Brain sciences3. 84976.
10.3390/brainsci3020849.

Anglin-Jaffe, H. (2011)Sign, Play and Disruption: Derridean Theory and Sign Lang@ag&yre,
Theory and Critique52:1,29-44,DOI: 10.1080/14735784.2011.621665

Ardila, A. & Bernal, B. (2016). Neuroimaging in language: The contribution of fMRI.
Aronin, L. & O” Laoire M. (2012). The material culture of multilingualism. In D. Gorter,
Aronin, L. & Singleton, D. (2012). Muliihgualism. Amsterdam: John Benjamins.

Australia's Nuclear Science and Technology Organisation (ANSOgluction and use of PET
radioisotopes(2019). Available from
-file:///C:/Users/A0037968/Downloads/Cyclotrons_and PETns%#0(1).pdAccessed:
November 2020

Backus, A. (2000). The role of the lexicon in alternational eswdiéching. Paper presented at 7th

International Conference on Pragmati&udapest.

BaggaGupta, S. (2000). Visual language environments: Exploring dagrjffe and literacies in
Swedish Deaf bilingual schoolgisual Anthropology Review5, 95120.

Baigorri- Jalon, J. (2005). Conference interpreting in the First International Labor Conference
(Washington, DC, 1919Meta 50. 987996. 10.7202/011609ar.

197


https://doi.org/10.1007/s10548-015-0453-3
https://doi.org/10.1080/14735784.2011.621665
about:blank

Baigorri- Jalon, J. (2018). The history of the interpreting profession. In H. Mikkelson, & R. Jourdenais
(Eds.),The Routledge Handbook of Interpretifugp. 1228). Routledge.

Baigorri-Jalén, J. (2014). From Paris to Nuremberg. Thii laf conference intpreting.International
Journal of Translation and Interpreting Researh10.12807/ti.107202.2015.r01.

Bancroft, M.(2015). Community interpreting: A profession rooted in social justide. The Routledge
Handbook of Interpreting217-235). Holly Mikkelson and Renée Jourdenais (Eds). New York:
Routledge.

Barnali, C. (2017). Cod8witching and Mixing in CommunicatierA Study on Language Contact in
Indian Media. Proceedings of the RAIS @enenceThe Future of Ethics, Education and
Research2017, Available fromhttps://papers.ssrn.com/sol3/papers.cfm?abstract id=3085969

BaumanH-D. (2008).Listening to Phoncentrism with Deaf Eyes: Derrida's Mute Philosophy of (Sign)
LanguageEssays in Philosophy A Biannual Journ@(l) Article 2.

Bavelier, D., Brozinsky, C., Tomann, A., Mitchell, T. & Liu, G. (2001). Impact of early Deafness and
early exposure to sign langge on the cerebral organization for motion processing, The Journal
of NeuroscienceVol. 21, pg. 89348942.

Bavelier, D., Dye, M. & Hauser, P. (2006). Do Deaf individuals see béftterzls in Cognitive
SciencesVol. 10, pg. 51518.

Beacco, . (2005) Languages and Language Repertoires: Plurilingualism as a Way of Life in Europe
Council of Europe: Strasbourg.

Becker, M. ( 2 0TheORoutledgehandboak to ithe mistoy anid society of the Americas
edited by Olaf Kaltmeier, Josef Raab,diael Stewart Foley, Alice Nash, Stefan Rinke, and
Mario Rufer (Abingdon, Oxon: Routledge, 2019), 422

Beeman, M. & Chiarello, C. (1998). Right hemisphere language coemsigim:Perspectives from
Cognitive Neuroscienc¢élillsdale, N.J. Lawrence ErlbauAssociates.

Behroozi, M. & Daliri, M (2012). Software Tools for the Analysis of functional Magnetic Resonance

Imaging.Basic and Clinical Neuroscienc8. 7183.

198


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3085969

Benor, S. (2010). AEthnolinguistic R&pdmiaeinteg:. O

Journal of Sociolinguistics 14 (2): 15P83. doi:10.1111/j.1469841.2010.00440.x

Berent, G. (2008)Sign Languag& Spoken Language Bilingualism: Code Mixing and Mode Mixing by
ASL Engl i s h0.1800R/97B0A 7 1660D7schl2.

Binder, J. (199). Neuroanatomy of language processing studied with functional GlIRical
Neurosciences: 87 94.

Binder, J., Frost, J., Hammeke, T., Cox, R., Rao, S., & Prieto, T. (1997). Human brain language areas
identified by functional magnetic resonance imagiffge Journal of Neurosciencg7(1), 353
362.

Binney, R., Embleton, K., Jefferies, E., Parker, G. & Ralph, M. (2010). The Ventral and Inferolateral
Aspects of the Anterior Temporal Lobe Are Crucial in Semantic Memory: Evidence from a
Novel Direct Comparigo of DistortionrCorrected fMRI, rTMS, and Semantic Dementia.
Cerebral corteXNew York, N.Y. : 1991). 20. 27288. 10.1093/cercor/bhq019.

Bitman, N. & John, N. (2019). Deaf and Hard of Hearing Smartphone Users: Intersectionality and the
Penetration of Ablist Communication Normslournal of ComputeMediated Communication
Volume 24, Issue 2, 562 https://doi.org/10.1093/jcmc/zmy024

Blackledge, A. (2000). Monolingual ideologies in multilingual statesiguage, hegemony and social

justice in Western liberal democraci&aciolinguistic Studied. 10.1558/sols.v1i2.25.

Block, N. (1995). On A Confusion About a Function of Consciousrsavioral and Brain Sciences.
18. 10.1017/S0140525X00038188.

Blommaeert, J. (2013)Ethnography, Superdiversity and Linguistic Landscapes. Chronicles of

Complexity London: Multilingual Matters.

Bludau, S., Eickhoff, S., Mohlberg, H., Caspers, S., Laird, A., Fox, P., Schleicher, A., Zilles, K., &
Amunts, K. (2014). Cytoahstecture, probability maps and functions of the human frontal pole.
Neurolmage93 Pt 2(Pt 2), 26@75. https://doi.org/10.1016/|.neuroimage.2013.05.052

Boden, M. (2006). Mind as Machin@xford: Clarendon Press.

199


https://doi.org/10.1093/jcmc/zmy024
https://doi.org/10.1016/j.neuroimage.2013.05.052

Bontempo, K. (2018). Signed Language Interpreting. In H. Mikkelson, & R. Jourdenais Tibés.),
Routledge Handbook of Interpretifgp. 112128). Routledge.

Bookheimer, S. (2002). Functional MRI of language: new approaches tstaraiéng the cortical

organization of semantic processignual Review of Neuroscien@s:151 188.

Boren, E. (2019). Understanding Sustainable Development Goal 4 on quality education from micro,

meso and macro perspectivegernational Review of Eaation, 65: 277294.

Botvinick, M. (2008). Hierarchical models of behaviour and prefrontal funciignds in cognitive
sciences12. 2018. 10.1016/j.tics.

Brain Map: Temporal Lobe®2 January 202Available from:
https://www.health.gld.gov.au/abios/asp/btemporal _|#seessed: 23 January 2021.

Brain Wellness Center. (201 2hjps:/lyiuNtbeakiN 3ijVMXMRe ur o0 Q? 0
Accessed: December 2021

Braitenberg, V. & Schuz, A. (1998). Cortex: Statistics and geometry of neuronal connectig)(2
Berlin: Springer.

Brandt Line. Royal Geographical Society. Available from:
https://www.rgs.org/CMSPages/GetFile.aspx?nodequid=9c1e@lrBA4741-afOa
a6a8b75f32b4&lang=eB Accessed: June 2019

Braun, A., Guillemin, A, Hosey, L. & Varga, M. (2001). The neurglamization of discourse: an H2
150-PET study of narrative production in English and American sign langBagie; 124(Pt
10):202844. doi: 10.1093/brain/124.10.2028. PMID: 11571220.

Brownell, G. (1999)A History of Positron Imaging?hysics Research Latatory, Massachusetts

General Hospital Division of Radiological Sciences, Massachusetts Institute of Technology.

Buck, A., Schirrmeister, H., Kiihn, T., Shen, C., Kalker, T., Kotzerke, J., Dankerl, A., Glatting, G.,
Reske, S. & Mattfeldt, T. (2002). FDG taje in breast cancer: correlation with biological and
clinical prognostic parameterSsuropean Journal of Nuclear Medicine and Molecular Inmagi
131723. doi: 10.1007/s0025002-0880-8. Epub 2002 Jul 26. PMID: 12271413.

200


https://www.health.qld.gov.au/abios/asp/btemporal_lobes
https://youtu.be/kN_3IjWNXMQ
https://www.rgs.org/CMSPages/GetFile.aspx?nodeguid=9c1ce781-9117-4741-af0a-a6a8b75f32b4&lang=en-GB
https://www.rgs.org/CMSPages/GetFile.aspx?nodeguid=9c1ce781-9117-4741-af0a-a6a8b75f32b4&lang=en-GB

Buckner, R., Koutstaal, W., SchactD. & Rosen, B. (2000). Functional MRI evidence for a role of

frontal and inferior temporal cortex in amodal components of prindragn 123: 620 640.

Budner, S. (1962). Intolerance of ambiguity as a personality varizalenal of Personality30(1),29
50

Burch, D. (2000). American sign language interpreters: Diversity in progi@ssal of Interpretation
3-12.

Busch, B. (2012). The Linguistic Repertoire Revisitedplied Linguisticdi 22 Oxford University
Press. doi:10.1093/applin/ams056

Busch,B. (2015). Expanding the notion of the linguistic repertoire: On the concept of Sprachérleben
the lived experience of languageplied LinguisticsAdvance online publication. doi: 10.1093/

applinflamv030

Campbell, R., MacSweeney, M. & Waters, D. (2008)gn Language and the Brain: A Review, The
Journal of Deaf Studies and Deaf Educativiolume 13, Issue 1) 20,
https://doi.org/10.1093/Deafed/enm035

Canagarajah, S. (2009). The plurilingual ttexh and the English language in South A&H.A Review
22, 522.

Canagarajah, S. (2013). Translanguaging in the classroom: Emerging issues for research and pedagogy.
Applied Linguistics Reviev2,11 28. doi:10.1515/9783110239331.1

Canagarajah, S., & kanage, I. (2012). Lessons from qm@&onial multilingualismThe Routledge
handbook of multilingualisrfpp. 67 83). London: Routledge.

Cao, C., Ma, L. & Xu, Y. (2012). Adaptive Control Theory and Applicatidosirnal of Control
Science and Engineeringolume 2012, Hindawi Publishing Corporation.
DOI:10.1155/2012/827353

Caplan, D. (2001). Functional neuroimaging studies of syntactic processimgallof Psycholinguistic
Research30:297 320.

Caplan, D., Alpert, N., Waters, G. & Olivieri, A. (2000). tAation of Broca's area by syntactic

processing under conditions of concurrent articulattanman Brain Mapping9:65 71.

201


https://doi.org/10.1093/deafed/enm035

Carter, M. & Shieh, J. (2010). Electrophysiolo@uide to Research Techniques in NeuroscicReges
91-118. https://doi.org/10.1016/B978-12-3748492.000045

Cenoz, J. & Gorter, D. (2017)ranslanguaging as a Pedagogical Tool in Multilingual Education
10.1007/9783-319022406_20.

Censugq201]). Statistics SoutiAfrica. Pretoria: StatsSA Available from:
https://www.statssa.gov.za/publications/P03014/P03014201Aquessed: May 2019

Chee, M., Soon, C,, Lee, H. & Pallier, C. (2004 ftlinsula activation: A marker for language
attainment in bilingual€?roceedings of the National Academy of Sciences, UEA526%
15270.

Chen, Y., Chen, K., Ding, J., Zhang, Y., Yang, Q., Lv, Y., Guo, Q., & Han, Z. (2017). Brain Network
for the CoreDeficits of Semantic Dementia: A Neural Network Connectidghavior Mapping
Study.Frontiers in human neurosciencgl, 267 https://doi.org/10.3389/fnhum.2017.00267

Chiaravalloti, A., Micarellj A., Ricci, M., Pagani, M., Ciccariello, G., Bruno, E., Alessandrini, M. &
Schillacil, O. (2019). Evaluation of Ta$lelated Brain Activity: Is There a Role for 18F FDG
PET ImagingBioMed Research Internationsllolume 2019 |Article ID 4762404 |
https://doi.org/10.1155/2019/4762404

Chimhundu, H. (2002). Adoption and adaptation in Shona. Oslow: ALLEX project.

Chiswick, B. & Miller, P. (2014). International Migration and the Economics of Language, 1ZA
Discussion Papers, No. 7880stitute for the Study of Labor (IZABonn.

Chomsky, N. (1968).anguage and MindHarcourt Brace Jovanovich, New York. Extended edition
1972.

Chomsky, N. (2000). New horizons in the study of language and mind. Cambraigbri@ge

University Press.

CODA+. WASLI 2019 Parid8 July2019.Accessed on 06 October 2019. Available from:
https://signsandwords.com/2019/07/18/w&§liL3 paris/

202


https://doi.org/10.1016/B978-0-12-374849-2.00004-5
https://www.statssa.gov.za/publications/P03014/P030142011.pdf
https://doi.org/10.3389/fnhum.2017.00267
https://doi.org/10.1155/2019/4762404
https://signsandwords.com/2019/07/18/wasli-2019-paris/

Cokely, D. & WinstorE. (2008). Phase | Deaf Consumer Needs Assessment Final Report. Report
submitted on behalf of the National Consortium of Interpreter Education Centers,

<http://www.interpretereducation.org/wjon

Cokely, D. & Winston E. (2009). Phase Il Deaf Consumerdsdeessessment Final Report. Report
submitted on behalf of the National Consortium of Interpreter Education Centers, <http:
[lwww.interpretereducation.org/wgontent/uploads/2011/06/FinalPhase IIDCReport.pdf.

Cokely, D. (1992). Interpretation: A sociolingtic model. Burtonsville, MD: Linstock Press.

Collins, C. & Stockton, C. (2018). The Central Role of Theory in Qualitative Res&aga Vol 17: I
10. DOI: 10.1177/1609406918797475 journals.sagepub.com/homelijq

Concha, M., Bianco, I. & Wilson, S. (201Bncoding asymmetry within neural circuitéational
Review of Neuroscieag13(12):83243. doi: 10.1038/nrn3371

Cori na, D. & Knapp, H. (2006). nAdLexi cal retrieva
Laboratory Phonology, 8/arieties of PhonologicaCompetenceeds L. Goldstein, D. Whalen,
and C. Best (Berlin: Mouton de Gruyter), 2239.

Corina, D., San JogRobertson, L., Guillemin, A., High, J., & Braun, A. (2003). Language lateralization
in a bimanual languagé@ournal of Cognitive Neurosciencks, 718 730.

Costa, A. & Caramazza, A. (1999). Il's |l exical sel
evidence from SpanisBnglish bilinguals and EnglisBpanish bilingualsBilingual Language
Cognition 2:23%-244.

Coste, D., & Simon, D. (2009The plurilingual social actor. Language, citizenship and education.
International Journal of Multilingualism6(2), 168 185.

Council of Europe. (2001 ommon European framework of reference for languages: Learning,

teaching, assessmefambridge, UK: Catridge University Press. Available at:

www.coe.int/t/dg4/Linguistic/Source/Framework EN.pdf

Courtney, S., Petit, L., Maisog, J., Ungerleider, L., & Haxby, J. (1998). An areialépsl for spatial
working memory in human frontal corteScience279, 13471351.

203


http://www.coe.int/t/dg4/Linguistic/Source/Framework_EN.pdf

Cowie, F. (2017)., "Innateness and Languag@bg Stanford Encyclopedia of PhilosopByanford

University.

Creese, A., & Blackledge, A. (2010). Translanguaging in thedsial Classroom: A Pedagogy for
Learning and Teachinghe Modern Language Journ&4, 103115.
https://doi.org/10.1111/j.1544781.2009.00986.x

Cresswell, J. (1998). Qualitative enguand research design: Choosing among the five traditions.
Thousand Oaks, CA: Sage.

Crinion, J., Turner, R., Grogan, A., Hanakawa, T., Noppeney, U., Devlin, J.T., Aso, T.,Urayama, S.,
Fukuyama, H., Stockton, K., Usui, K., Green, D., Price, C. (2006.)uageycontrol in the
bilingual brain.Science312, 15371540.

Crosson, B., Ford, A., McGregor, K., Meinzer, M., Cheshkov, S., Li, X., Wdskéson, D. & Briggset
R. (2010). Functional imaging and related techniques: An introduction for rehabilitation

resarchersJournal of Rehabilitation Research and Developmén( 2), vii xxxiv.

Cutsuridis, V. (2013). Cognitive Models of the Percep#iation Cycle: A View from the Brain.
Proceedings of the International Joint Conference on Neural Networks
10.1109/ICNN.2013.6706713.

Dabrowska, E. (2012). Different speakers, different grammars: Individual differences in native language
attainmentLinguistic Approaches to Bilingualisr (3). pp. 21253. ISSN 1879264

DBpedia.Magnetic resonance imaging (MRAvailable from:

https://dbpedia.org/page/Magnetic_resonance_imaoegssed: December 2020.

De Klerk, G. (2002). AMother Tongue Eudanata@i on i n
Journal of Sociology of Languagk;4: 29 46

De Kock, P. (2018). The Brics Brand from economic concept to institution of global governance
Ubuntu Magazine. Available from:

https://www.researchgate.net/publication/326628650_ P_de Kock _

The Brics_Brand_from_economic_concept to_institution_of global goverrance

Uburtu Magazine/citation/downloaficcessed: June 2019

204


https://doi.org/10.1111/j.1540-4781.2009.00986.x
https://dbpedia.org/page/Magnetic_resonance_imaging
https://www.researchgate.net/publication/326628650_P_de_Kock_-_The_Brics_Brand_from_economic_concept_to_institution_of_global_governance_-_Ubuntu_Magazine/citation/download
https://www.researchgate.net/publication/326628650_P_de_Kock_-_The_Brics_Brand_from_economic_concept_to_institution_of_global_governance_-_Ubuntu_Magazine/citation/download
https://www.researchgate.net/publication/326628650_P_de_Kock_-_The_Brics_Brand_from_economic_concept_to_institution_of_global_governance_-_Ubuntu_Magazine/citation/download

De Monet, J. & Cardebat D. (2000). Prospects in cognitive neuroimaging: the case of language
functions. In:Handbook of Neuropsycholo@gnd ed.), edited by Boller F and Grafman J.
Amsterdam: Elsevier, 237 257

De Quadros, R., Lillavartin, D., & Chen Pichler, D. (2014). Codddending in bimodal bilingual
development [Sobreposi¢éo no desenvolvimento bilingue bim&talista Brasileira de
Linguistica Aplicadal4, 799834.

De Wit, M & Sluis, I. (2014). §n language interpreter quality: the perspective of Deaf sign language
users in the Netherlands", ifihe Interpreters' Newslettet9 (2014), pp. 685.

De Wit, M. (2011). A Sign Language Interpreter in Inclusive Education: The View of Deaf Persons on
their Quality of Life, MA Thesis, Edinburgh, Heriot Watt University.

De Wit, M. (2016. Register & kwalificatiesystemen voor tolken: een internationale vergelijking. In
Interpres vakblad over tolken gebarenti@krpres Journal for Sign Language Interpnee
2016/3.

De Wit, M., Crasborn, O. & Napier, J. (2021).
profile', Interpreter and Translator Trainehttps://doi.org/10.1080/17399X.2020.1868172

Delso, G., Furst, S., Jakoby, B., Ladebeck, R., Ganter, C., et al. (2011). Performance measurements of
the Siemens mMR integrated whdledy PET/MR scannedournal of Nuclear Medicine
52(12):19141922.

Deschamps, I., Courson, M., Dick. & Tremblay, P. (2020). The phonological loop: is speech special?
Experimental Brain ResearcB38(10):23072321. doi: 10.1007/s0022120-058869.

Dewaele, 3IM. & Wei, L. (2013. Is multilingualism linked to a higher tolerance of ambiguity?
Bilingualism: Language and Cognitipd6(1), 231240. International Journal of Multilingualism
71doi: 10.1353/sls.2004.0005

Diriker E. (2011). fAUser expectation surveys:
trainingo K. i . n BEnhgishj lWJoumal bf iTremsi@ienrSwidiesli(3), ( i

http://www.journals.istanbul.edu

Dronkers, N. (1996.) A new brain region for coordinating speech articul&tainre384, 159161.

205


https://doi.org/10.1080/1750399X.2020.1868172
http://www.journals.istanbul.edu/

Economic and SodiZommission for Asia and the Pacific (UN ESCAP). 2@¢&ijing Declaration.
Action Plan to Accelerate the Implementation of the Incheon Strategy 20/Anable from:

https://www.unescap.org/sites/default/files/F.%20Beijing_Declaration.pdf

Edwards R., Templ e, B. & Alexander, C. (2005).
t r uleterpgyeting,7/1, 7795.

Eimer, M. (2011). The faesensitive NY0 component of the everglated brain potential. In: Calder,
A., Rhodes G, Johnson, M. & Haxby, J. (etlse Oxford Handbook of Face Perceptidlew
York, NY, Oxford University Press: 32944,

ELAN (Version 6.0) [Computer software]. (2020). Nijmegen: MAanck Institute for
Psycholinguistics, The Language Archive. Retrieved fidims://archive.mpi.nl/tla/elan

Elfert, M. (2019).Lifelong learning in Sustainable Development Goal 4. What does it mean for
UNE S C O 0 s -based gyproach to adult learning and education?. International Review of
Education, 65, 53556. https://doi.org/10.1007/s11189 909788z

Emmorey, K.(2002. Language, cognitioand the brain: Insights from sign language research,

Mahwah, N.J. Lawrence Erlbaum.

Emmorey, K. & McCullough. (2009). The bimodal bilingual brain: Effects of sign language experience.
Brain and LanguageVol 109. pp124132.https://doi.org/10.1016/j.bandl.2008.03.005

Emmorey, K. & Ozyiirek, A. (2014). Language in our hands: Neural underpinnings of signlanguage and
co-speech gesture. In: Gazzaniga M & Mangun GR (&ds)Cognitive Neurosciencésth ed.).
Cambridge, Mass., MIT Press: 6566.

Eurobarometer Report 2012. Availablefdtps://epale.ec.europa.eu/en/resource

centretontent/eurobarometeuropeanandtheir-language2012Accessed: 13 January 2020

Eze, M. (2010). Intellectual History in Contemporary South Africa. New York: Palgrave Macmillan.

Fabbro, F., Gran, LBasso, G. & Bava, A(1990). Cerebral lateralizatiam simultaneous interpretation.
Brain and language39. 6989. 10.1016/009334X(90)9000%2.

206


https://www.unescap.org/sites/default/files/F.%20Beijing_Declaration.pdf
https://archive.mpi.nl/tla/elan
https://doi.org/10.1007/s11159-019-09788-z
https://doi.org/10.1016/j.bandl.2008.03.005
https://epale.ec.europa.eu/en/resource-centre/content/eurobarometer-europeans-and-their-languages-2012
https://epale.ec.europa.eu/en/resource-centre/content/eurobarometer-europeans-and-their-languages-2012

Felder, P. (2019)The Philisophical Approach of SANKOFA: Perspectives on historically marginalized
doctoral students in the United States and South Ainternational Journal of Doctoral
Studies Vol 14.

Fiez, J., Raife, E., Balota, D., Schwarz, J., Raichle, M., & Petersen, S. (1996). A positron emission
tomography study of the shegrm maintenance of verbal informatidournal of Neuroscienge
16, 808 822.

Fodor, J. (1983). The Modularity of Mind, Cambridge, MA: MIT Press.

Fowler, J. & Ido, T. (2002). Initial and subsequent approach for the synthesis of 18EDBArs in
Nuclear MedicineVolume 32, Issue 1,Pages<l 8. https://doi.org/10.1053/snuc.2002.29270

Frackowiak, R. & Friston, K. (1994). Functional Neuroanatomy of the human Prasitron Emission

Tomographyi A new neuroanatomical techniqu®urnal of Anatomy184, 211225,

Freeman, J., Abady, N., Midgley, K., & Holcomb, P. (2011). The r#ahe link between person
perception and action: brain potential evidence for dynamic contirfgotyal
neuroscienceb(2), 139 155.https//doi.org/10.1080/17470919.2010.490674

Friederici, A. & Gazzaniga, M. (2004). The neural basis of syntactic procé$sespgnitive
neurosciences3rd Cambridge, MA: The MIT Press(pg. 7801).

Friederici, A. (2004). Eventlated brain potential stuel in languageCurrent Neurology
NeuroscienceRep 4, 466470 (2004)https://doi.org/10.1007/s119404-0070G0

Friederici, A., Meyer, M. & Von Cramon, D. (2000). Auditory language comprehen&imavent
related fMRI study on the processing of syntactic and lexical inform&i@am and Language
vol. 75 (pg. 288B00).

Friedner, M.& Kusters, A. (Eds.)(2015. ltés a small worl d: I nternati c
Washington, DC: Galladet University Press.

Fuster, J. (2003). Cortex and Mind: Unifying cognition. Oxford University Press.

Fuster, J. (2004). Upper processing stages of the perdegtimn cycleTrends in Cognitive Scienges
8(4):143145.

Fuster, J. (2008). The prefrontartex (4th ed.). London: Academic Press.
207


https://doi.org/10.1053/snuc.2002.29270
https://doi.org/10.1080/17470919.2010.490674
https://doi.org/10.1007/s11910-004-0070-0

Fuster, J. (2009). Cortex and memory: Emergence of a new paradigmal of Cognitive
Neuroscience21, 20472072.

Gannon, P., Holloway, R., Broadfield, D. & Braun, A. (1998).Asymmetry of Chimpanzee Planum

Tempora | e : Human | i ke pattern of WB8Bdenc&t9k22@® s br ai
222.
Garcia, O. (2009). O6Education, multilingualism a

Mohanty, M. Panday, R. Phillipson, and T. Skutn#langas (edsMultilingual Education for
Social Justice: Globalising the Loc#@rient BlackSwan, pp. 1468

Garcia, O. & Wei, L. (2014)ranslanguaging: Language, Bilingualism and EducatiBasingstoke,

UK: Palgrave Macmillan.

Garcia, O., & Sylvan, C. (2011). Pedagogesl practices in multilingual classrooms: Singularities and
pluralities. The Modern Language Journ&5(3), 385400. Retrieved from http://www.jstor.
org/stable/41262374

Gibson, E., Bergen, L. & Piantadosi,(8013. Rational integration of noisy evidee and prior
semantic expectations in sentence interpretaBomceedings of the National Academy of
SciencesVol 110, 20, 8058056.

Gile,D.(1990.f Sci enti fic research vs. personal theori es
Aspects of Apmd and Experimental Research on Conference Interpretdtaura Gran &

Christopher Taylor (eds), 281. Udine: Campanotto Editore

Gile, D. (1991). Methodological Aspects of Interpretation (and Translation) Res€argbt.3. 153
174. 10.1075/target.3@3qil.

Gile, D. (1995). Fidelity assessment in consecutive interpretateoget 7:1, 151164.
Gile, D. (1995). Interpretation research: A new impetus. Herdmesnal of Linguistics14, 15 31.

Gile, D. (2001). Consecutive vs. Simultaneous: which isenagcurate?. Tsuuyakukenkyuu
Interpretation Studiesl:1, 820

208



Gil e, D. (2005). nADirectionality in conference i
M. Hi nder dael (Eds. ), Directionality in interp
Communiation and Cognition9i 26.

Gile, D. (2018a). Simultaneous interpngt An Encyclopedia of Practical Translation and Interpreting

Hong Kong: The Chinese University Press. 581.

Gile, D. (2018b). The Effort Models and Gravitational Model. Clarificatienmg Update. 01 June 2018
version. Available at:
https://www.researchgate.net/publication/325483he Effort Models _and_Gravitational M
odel_Clarifications_and_Update 01 June 2018 ve(#ooessed 16 February 2019)

Goldin-Meadow, S., & Brentari, D. (2017). Gesture, sign and language: the coming of age of sign
language and gesture studiBsain Behaioral Science39, 1 17. doi:
10.1017/s0140525x15001247

Gow, D., Jr. (2012). The cortical organization of lexical knowledge: a dual lexicon model of spoken
language processinBrain and languagel21(3), 278288.
https://doi.org/10.1016/j.bandl.2012.03.005

Grabowski, T., Damasio, H., Frank, R., Hichwa, R., Ponto, L. & Watkins, G. (1995). A new technique
for PET slice orientation and MHRET coregistrationHuman Brain Mapping2, 123133.

Green, D. & Abutalebi, J. (2013). Language control in bilinguals: the adaptive control hypothesis.
Journal of Cognitive Psycholog®5, 515530. doi: 10.1080/20445911.2013.796377.

Green, D, & Abutalebi, J. (2013). Language control in bilinguals: The adaptiwrol hypothesis.
Journal of cognitive psycholog25(5), 515530. https://doi.org/10.1080/20445911.2013.796377

Greenwood, John. (1999). Under st agydloumg ofthbe 6 Cogni
History of the Behavioral Scienceds. 1- 22. 10.1002/(SIC1)1526696(199924)35:1<1::AlD
JHBS1>3.0.CO;.

Groen, M., Whitehouse, A., Badcock, N. & Bishop, D. (2012). Does cerebral lateralization develop? A
study using functional tranganial Doppler ultrasound assessing lateralization for language
production and visuospatial memoBrain and behaviar2(3), 256 269.
https://doi.org/10.1002/brb3.56

209


https://www.researchgate.net/publication/325485989_The_Effort_Models_and_Gravitational_Model_Clarifications_and_Update_01_June_2018_version
https://www.researchgate.net/publication/325485989_The_Effort_Models_and_Gravitational_Model_Clarifications_and_Update_01_June_2018_version
https://doi.org/10.1016/j.bandl.2012.03.005
https://doi.org/10.1080/20445911.2013.796377
https://doi.org/10.1002/brb3.56

GrosjeanF. (2001). Hha&ahguh gk i OngMiral EMwelLanguages: Bilingual
Language Processingd. Nicol J.Oxford: Blackwell;1i 22.

Guba, E. & Lincoln, Y. (1994). Competing paradigms in qualitative research. In N. K. Denzin & Y.
Lincoln (Eds.),Handbook of qualitative resezh (pp. 105117). Thousand Oaks, CA: Sage

Gumperz, J1960. 0 For mal and i nfor mal standards i n Hindi
in C. A. Ferguson and J. J. Gumperz (eds): Linguistic Diversity in South Asia, Vol. lll. RCAPF
P, pp. 92118.International Journal of American Linguisti2&/3.

Gumperz, J. (1964). O6Lingui st i cAmaricah Arghoopoiogist i nt er
66/(6/2): 13753.

Gumperz, J. (1982). Discourse strategies. New York, NY: Cambridge University Press.

Guterrez, E., Muller, O., Baus, C. & Carreiras, M. (2012). Electrophysiological evidence for
phonological priming in Spanish Sign Language lexical actémsiopsychologia50(7): 1335
1346.

Gutierrez, E., Williams, D., Grosvald, M. & Corina, D. (2012). loaiaccess in American Sign
Language: An ERP investigation of effects of semantics and phon&@ogjy. Research]468:
63/ 83.

Hagoort, P., (2006). On Broca, brain, and bindin
Region. Oxford University. PresOxford, pp. 242253.

Haier, R., Siegel, B. Jr, MacLachlan, A., Soderling, E., Lottenberg, S., Buchsbaum, M. (1992). Regional
glucose metabolic changes after learning a complex visuospatial/motor task: a positron emission
tomographic studyBrain Resears Bulletin 570(%2):13443. doi: 10.1016/0006
8993(92)90573.

Harrington, F. & Turner, G. (2001). Interpreting Studies & reflections on sign language interpreting.
Interpreting 6. 222226. 10.1075/intp.6.2.09roy.

Harris, ., Gary, E., Cynon, S., Henfi,, George, P. & John, W. (2000). Selective right parietal lobe
activation during mental rotation: A parametric PET stighain. 123. 10.1093/brain/123.1.6

210



Hashimoto, Y. & Sakai, K(2003. Brain activations aring conscious selfmonitoringof speech
production with delayed auditory feedback: an fMRI study. ldnBrain Mappng, 20(1):228.
doi: 10.1002/hbm.10119. PMID: 12953303; PMCID: PMC6871912.

Haug, T. & Audeoud, M. keinOGeErdenspriadhdoimetschen Weichel i t y E
Dolmetschrichtag praferieren Gebardensprachdolmetscher in der Schivé@ii?2. Das
Zeichen. 94. 30316.

Hauser, M., Chomsky, N., & Fitch, W. (2002). The faculty of language: What is it, who has it, and how
did it evolve?Science298(5598), 15691579.https://doi.org/10.1126/science.298.5598.1569

Hauser, M., Yang, C., Berwick, R., Tattersall, I., Ryan, M., Watumull, J., Chomsky, N. & Lewontin, R
(2014). The mystery of language evolutiénontiers in Psghology Vol 5; Art 401, 112.

Heap, M. & H. Morgans. (2006). Language policy and SASL interpreters in the public service. In
Disability and social change: A South African agenda, ed. M. Watermeyer, L. Swartz, T.
Lorenzo, M. Schneider, and M. Priestley341147. Pretoria: HSRC Press.

Henderson, J., Choi, W., Lowder, M. & Ferreira, F. (2016). Language structure in the brain: Aixation
related fMRI study of syntactic surprise in readiNgurolmagel32 (2016) 29G3.

Herrera, E. & Garcia Frigola, C. (2008enetics and development of the optic chiasSrantiers in
bioscience a journal and virtual library. 13. 16463. 10.2741/2788.

HervaisAdelman A, MoseiMercer B, Golestani N. (2011). Executive control of language in the
bilingual brain: integrating thevidence from neuroimaging to neuropsycholdgyntiers in
Psychology2:234

HervaisAdelman, A. & Babcock, L. (2019). The neurobiology of simultaneous interpreting: Where
extreme language control and cognitive control inter&lthgualism: Language athCognition
23(4):112

HervaisAdelman, A., MoseMercer, B., Michel, C. & Golestani, N. (2015). fMRI of Simultaneous
Interpretation Reveals the Neural Basis of Extreme Language Cdawrebral CortexVolume
25, Issue 12, Pages 4727 39,https://doi.org/10.1093/cercor/bhul58

211


https://doi.org/10.1126/science.298.5598.1569
https://doi.org/10.1093/cercor/bhu158

Hesse, M., Thiel, C., Stephan, K. & Fink, G. (2006). The left parietal cortex and motor intention: An
event related functional magnetic resonance imaging sNelyrosciencel40(4):1209
1221.[PubMed: 16675134].

Horwitz, B., Amunts, K., Bhattacharyya, R., Patkin, D., Jeffries, K. & Zilles, K. (2003). Activation of
Broca's area during the production of spoken and signed language: A combined cytoarchitectonic
mapping and PET aheis. Neuropsychologia. Vol. 4. pg. 186876.

Haualand, H(2019. The fieldof sign language interpreting totally dominated by women at the
national level, but women are hugely undepresentated the international. Also deaf education
dominated bydmales, but at international levedbundance of men [Twitter]. 23 July. Accessed
on 06 October 2019. Available anttps://twitter.com/hildemh/status/1153670753591746560

Hubel, D. (195). Eye, brain and vision2ed). New York: Scientific American Library.

Humphries, T& Mac Dougal | , F. (1999). AChainingd and ot
American sign language and English in two types of school settiigisal Anthropoloyg
Review 2, 8494.

Ibrahim, M. (2015). The Art of data analysi®urnal of Allied Health Sciences Pakistaol.1(1), 98
104.

International Association of Conference Interpreters. (AlIC). ABC of Interpreting Available from:

https://aiic.africa/abof-interpreting/Accessed: May 2019

Jacquemot, C. & Scott, S. (2006). What is the relationship between phonologicaéshnariemory
and speech processingfends Cognitive Sciencé0 (11), 480486.

Jafari, L. & Silverman D. (2015). What is Neur8&? Available from:
https://s3.amazonaws.com/rdems
snmmi/fies/production/public/ACNM/Documents/Spotlight_Articles 2015/\What%20is%20Neu
roQ_May2015.pdAccessed: December 2020.

Jamadar, S., Ward, P., Close, T., Fornito, A., P
& Egan, G. (2020). SimultaneouOBD-fMRI and constant infusion FD@ET data of the
resting human brairScientific Data7. 10.1038/s4159020-006995.

212


https://twitter.com/hildemh/status/1153670753591746560
https://aiic.africa/abc-of-interpreting/
https://s3.amazonaws.com/rdcms-snmmi/files/production/public/ACNM/Documents/Spotlight_Articles_2015/What%20is%20NeuroQ_May2015.pdf
https://s3.amazonaws.com/rdcms-snmmi/files/production/public/ACNM/Documents/Spotlight_Articles_2015/What%20is%20NeuroQ_May2015.pdf
https://s3.amazonaws.com/rdcms-snmmi/files/production/public/ACNM/Documents/Spotlight_Articles_2015/What%20is%20NeuroQ_May2015.pdf

Janzen T. & Korpiniski D. (2005). AEthics and
Topics in Signed Language Interpretilimsterdam/Philadelphia

Jarvis, P. (1999). The PractitioAResearcher. Developing Theory from Practice. San Francisco, CA:

JosseyBass

Jeannerod, M. (2006). Motor cognition: What actions tell to the self. Oxford: Oxford University Press.
John Benjamins]21-130.

Jeong H., Baek, C., Son, Y., Choi, J., Kim, H., Ko, Y., Chung, J. & Baek, H. (2006). Integrated 18F
FDG PET/CT for the initial evaluation of cervical node level of patients with papillary thyroid
carcinoma: comparison with ultrasound and corteasianced CTClinical Endocrinology
(Oxford). 65(3):4027. doi: 10.1111/j.1362265.2006.02612.x. PMID: 16918964.

Jolliffe, I. & Cadima, J(2016). Principal component analysis: A review and recent developments.
Philosophical Transactions of the Royak&dy A: Mathematical, Physical and Engineering
Sciences374. 20150202. 10.1098/rsta.2015.0202.

Jargensen, J., Karrebaek, M., Madsen, L., & Mgller, J. (2011). Polylanguaging in superdiversity.
Diversities 13, 23 37.

Kaas, J. (1997). Topographic maps anedamental to sensory processing. Brain Research Bulletin, 44
1071 112.

Kagan, J& Herschkowitz, N. (2005). A young mind in a growing brain. Lawrence Erlbaum Associates
Publishers.

Kahane, E. (2000). Thoughts on the quality of interpretation. RetrievechM2019.
http://www.aiic.net.ViewPage.cfm/page197.htm

Kalina S. (2002). fAQuality in interpreting and

in G. Garzone / M. Viezzi (eddpterpreting in the 21st Century: Challenges and Opportunities,
Amsterdam/Philadelphia.

Kameyama, M., Murakami, K., & Jinzaki, M. (2016). Comparison of [(15)O] H20 Positron Emission
Tomography and Functional Magnetic Resonance Imaging in Activation Stiheld journal
of nuclear medicinel5(1), 3 6. https://doi.org/10.4103/1450147.172139

213

pr


http://www.aiic.net.viewpage.cfm/page197.htm
https://doi.org/10.4103/1450-1147.172139

Karolis, V., Corbetta, M. & Thiebaut de Schotten, M. (2019). The architecture of functional
lateralisaton and its relationship to callosal connectivity in the human bixiture
Communication40, 1417 https://doi.org/10.1038/s414671 9093441

Kedar, Y. (2019). Innateness of Language. Oxfoeddarch Encyclopedia of Linguistics. Accessed on
13 October 20109.

Kell ett, B. -lahqudg@ahd signdd Spokaagme i nterpretation. Are
in G. Garzone / M. Viezzi (eds) Interpreting in the 21st Century: Challenges andyijes.

Kelly, R., Tapio, E., & Dufva, H(2015. Many languages, many modalities: Finnish sign language
users as learners of Englism T. Jakonen, J. Jalkanen, T. Paakkinen, & M. Suni (Eds.), Kielen
oppimisen virtauksia [Flows of language learningj.(p13 125). Jyvaskyla: Suomen soveltavan

kielitieteen yhdistys.

Kemeny, S., Xu, J., Park, G., Hosey, L., Wettig, C., Braun, A. (2006). Temporal dissociation of early
lexical access and articulation using a delayed naming tAskFMRI study.Cerebral. Coréx,
16 (4), 587595.

Kent, S. (2012). The Vision of David Maierception 41.106172.10.1068/p7297.

Keyser, C. & Perret, D. (2004). Demystifying Social Cognition: A Hebbian Perspettemls in
Cognitive Sciences$, 501507.

Kheder, S& Kaan, E.(2018). Lexical selection, crodanguage interaction, and switch costs in
habitually codeswitching bilingualBilingualism: Language and Cognitipf-21.
DOI:10.1017/S1366728918000500.

Koechlin, E., Ody, C. & Kouneiher, F. (2003). The architecture of cagntibntrol in the human
prefrontal cortexScience302, Vol. 302. Issue 5648, pp. 118185
DOI:10.1126/science.1088545

Kohli, A. (2012). Coping with globalization: Asian versus Latin American strategies of development,
19802010.Brazilian Journal of Patical Economyvol.32 no.4 Available at:
https://doi.org/10.1590/S0168157201200040000Accessed 12 January 2020

Kohn, K. & Kalina, S. (1996.) Neladkl, Bl8lB8t egi ¢ Di m

214


https://doi.org/10.1038/s41467-019-09344-1
https://doi.org/10.1590/S0101-31572012000400001

Kosslyn, S., Gazzaniga, M., Galaburda, A. & Rabin, C. (1999). Hemispheric specialization. In
Fundamental Neuroscience, ed. MJ Zigmond, FE Bloom, SC Landis, JL Roberts, LR Squire. San
Diego: Academic Press

Kotz, S., Meyer, M., Alter, K.Besson, M., Cramon, D. & Friederici, A. (2003). On the lateralization of
emotional prosody: An evemelated functional MR investigatioBrain and language86. 366
76.10.1016/S009934X(02)00532L.

Kovelman, I., Shalinsky, M., Berens, M. & Petitto (L2 008 ) . Shining new | ight ¢
ABi |l i ngual Signature: 0 a functional Near | nfr
processingNeuro Image39, 14571471.

Kroll, J. & Sunderman, G. (2003). Cognitive processes in second language learrizlingmals: The
development of lexical and conceptual representations. In: Doughty, C.; Long, M., editors. The
handbook of second language acquisition. Blackwell; Oxford: p1204

Kubota, R. (2014). The multi/plural turn, postcolonial theory, and Inex@l multiculturalism:
Complicities and implications for applied linguistiégplied Linguisticsamu045.

Kur z, Il . (1993). AConference inter plrheet dtnitcemr:prexpe
Newsletter5, 1321.

Kusters, A. & DeMelb d e r M. & OO6Brien, D. ( 2DhéRojeofDeah novat. i

Scholars. Oxford University Press.

Kusters, A. (2017). Gestleas ed cust omer i nteractions: Mumbai ka

practicesinternational Journal of Multilingalism, 14.

Kusters, A., Spotti, M., Swanwick, R. & Tapio, E. (2017). Beyond languages, beyond modalities:
transforming the study of semiotic repertoidesernational Journal of Multilingualismvol 14,
No 3, 219232 https://doi.org/10.1080/14790718.2017.1321651

Ladd, P. (2003). Understanding Deaf Culture: In Search of Deafhood. 10.21832/9781853595479.

Lai, G. & 0O6Brien, B. (2020) . ExaminingelLanguage
Adaptive Control Hypothesi&rontiers in Psychologyol 11, 1171 .

215


https://doi.org/10.1080/14790718.2017.1321651

Lambon Ralph, M. & Patterson, K. (2008). Generalization and differentiation in semantic memory:

Insights from semantic dement@ognitive Neurosciencd 124, 6176.

LaPres, J. (2009 Cranial Nerves Figure 148 Origins of the Cranial Nerves. Pearson Education, Inc.,

publishing as Pearson Benjamin Cummings.

Lees, N. (2021). The Brandt Line after forty years: The more N8duth relations change, the more
they stay the samdeview ofnternational Studies}7(1), 85106.
doi:10.1017/S026021052000039

Leisman, G., Moustafa, A. A., & Shafir, T. (2016). Thinking, Walking, Talking: Integratory Motor and
Cognitive Brain Functiorkrontiers in public health4, 94.
https://doi.org/10.3389/fpubh.2016.00094

Lewis, M., Simons, G. & Fennig, C @&.)(2013. Ethnologue: Languages of the World, 17th edition.

Dallas: SIL International. Available fronhttp://www.ethnologue.corAccessed: June 2019

Lewi s, P. & Simons, G. (2013)jyearupdate. Regponsesdtadds | angu
language endangerment. Elena, M., Perley, B-[Reial, G. & Wheatley, K. (eds.). Responses
to language endgerment. In honor of Mickey Noona8tudies in Language Companion Series

142. Amsterdam: John Benjamins. Ppl3.

Li, H. & Marsh, L. (2020). Building the BRICS: Media, Nation Branding, and Global Citizenship.
International Journal of Communicatidr0(2056), 2973 2988 Available from:
https://ijoc.org/index.php/ijoc/article/viewFile/5878/1689 Accessed: January 2020

Liddell, S.(2003. Grammar, gesturend meaning in American sign language. Cambridge: Cambridge

University Press.

Locker McKee R. & Davis J. (Bs).(2010. A Si gned Language I nterpreting

Studies in Interpretation Seriegolume 6, Washington DC, Gallaudet UnivéydPress.

LockerMcKeeR. (2008). nA6Qualityd in interplhesSignh ng: a s
Language Translator and Interpreté8LTI), 2/1, t14

216


https://doi.org/10.3389/fpubh.2016.00094
http://www.ethnologue.com/
https://ijoc.org/index.php/ijoc/article/viewFile/5878/1689%20Accessed:%20January%202020

(

Lundin, SUbuntuin I  am what | am be 02Juse0ld Availabdtledranwe al | ar
http://morvensblog.wordpress.com/2012/04/23/ubisrlessonrfrom-the-children/Accessed 08
March 2019.

Ma, H., Hu, J., Xi, J., Shen, W., Ge, J., et al. @0Bilingual Cognitive Control in Language
Switching: An fMRI Study of EnglistChinese Late Bilinguals. PLoS

Maalej, Z. (2001). Robin Setton, Simultaneous Interpretation. A Cogimtegmatic AnalysisJournal
of Literary Semantics30. 10.1515/jlse.200012.

MacDougall, D. (2012) "Gendered Discourse and A&English Interpreting: A Poststructuralist
Approach to Gendered Discourse and the A&English Interpretive Process]burnal of
Interpretation Vol. 19 : Iss. 1, Article 2. Available at:
http://digitalcommons.unf.edu/joi/vol19/iss1/2

Macswan, J. (1999). A Minimalist Approach to Intrasentential Code Switching. In L. Horn (Ed.),
Outstanding dissertations in linguistics Garland seriedew York, NY: Garland Publishing.

MacSwan, J. (2000). The architecture of the bilingual language faculty: Evidence from codeswitching.
Bilingualism: Language and CognitipB(1), 37 54.

MacSweeney, M., Campbell, R., Woll, B., Brammer, M. Giampietro Vdav., Calvert, G., &

McGuire, P. (2006). Lexical and sentential processing in British Sign Langdagen Brain
Mapping 27(1): 63 76.

MacSweeney, M., Capek, C. Campbell, R. & Woll, B. (2008). The signing brain: The neurobiology of
sign languagelrendsCognitive Sciengel2 (11): 432440.

Mahendra, N., Plante, E., Magloire, J., Milman,L. & Trouard, T. (2003). fMRI variability and the
localization of languages in the bilingual braiWeuro Report14:1225 1228.

Makalela, L. (2018) . Al magi nMogtal Thguai ngvorl do , 4th Inte
Language and Literacy Education 2018 Conference Rdpdutational Research for Social
Change(ERSC), Volume: 7 No.; pp. 999 ersc.nmmu.ac.za, ISSN: 222070

Makalelg L. (2018&) A Our aciamdteenilcesctauael |y col oni sedo: Mul t|

Southern African Linguistics and Applied Language Studies, 36:1,

217


http://morvensblog.wordpress.com/2012/04/23/ubuntu-a-lesson-from-the-children/
http://digitalcommons.unf.edu/joi/vol19/iss1/2

1-11, DOI: 10.2989/16073614.2018.1452877

Marshall, S & Moore, D. (2018). Plurilingualism amid the panoply of lingualisms: aldgesritiques
and misconceptions in educatidonternational Journal of Multilingualisml5:1, 1934, DOI:
10.1080/14790718.2016.1253699

Marshall, S. (2020)Understanding plurilingualism and developing pedagogy: teaching in linguistically
diverse classeacross the disciplines at a Canadian universapguage, Culture and
Curriculum, 33:2,142-156,DOI: 10.1080/07908318.2019.1676768

Martin, R.(2010). On paradigms and cognitive translaggldl0.1075/ata.xv.10mun.

Martin, R., Miller, M. & Vu, H. (2004). Lexicatemantic retention and speech production: Further
evidence from normal and brattamaged participants for a phrasal scope of planning. Cognitive
Neuropsychologys, 506523.

Mazoyer,B., Tzourio, N., Frak, V., Syrota, A., Murayama, N., Levrier, O., Salamon, G., Dehaene, S.,
Cohen, L. & Mehler, J. (1993). The Cortical Representation of Speech. Journal of Cognitive
NeuroSciengeb. 46779.10.1162/jocn.1993.5.4.467.

Mazzaferro, G. (2018 (Ed). Translanguaging as an Everyday Practice. Springer. DOI: 10/1068/978
319948515 1

Mbembe, A. (2016). Decolonizing the universidew directions Arts & Humanities in Higher
Education 2016Vol. 15(1) 2945.

McGuire, P., Robertson, D., Thacké, David, A., Kitson, N. & Frackowiak, R. (1997). Neural
correlates of thinking in sign languadéeuro Report8 (3), 695 698.

Mcnamara, T. (2011). AMultilingual TheModdarnn Educat i
Language Journa®5(3): 430441/

Mechelli, A., Crinion, J., Noppeney, U., O'Doherty, J., Ashburner, J., Frackowiak, R. & Price, C.
(2004). Neurolinguistics: Structural plasticity in the bilingual brhiature 431. 757.
10.1038/431757a.

Mehra, D. & Moshirfar, MNeuroanatomy, Optic act (2020) Jul 31. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2021 .JamMID: 31751030.

218


https://doi.org/10.1080/07908318.2019.1676768

Meir, 1., Israel, A., Sandler, W., & Padden, C. & Aronoff, Mark. (2012). The influence of community on

language structure: Evidence frawo young sign languageisinguistic Variation 12.

Merriam, S. (2009)Qualitative research: A Guide to design and implementagam. Francisco, CA:

JosseyBass.

Meulder, M. & Haualand, H. (2019). Sign language interpreting services: A quick fix fosioe?.
Translation and Interpreting Studigsttps://doi.org/10.1075/tis.18008.dem

Mijalkov, M., Kakaei, E, Pereira, J Westman, E&Volpe, G. (2017) Alzheimer's Disease
Neuroimaging InitiativeBRAPH: A graph theory software for the analysis of brain connectivity.
PL0oS Onel;12(8):e0178798. doi: 10.1371/journal.pone.0178798. PMID: 28763447; PMCID:
PMC5538719.

Mikkelson, H. & Jourdenais, R. (201&ntroduction. The Routledge handbook of intetipige
Routledge, New York.

Miller, J. (2004). Culturally sensitive research questions and methods in social psychbe@AGE
Handbook of Methods in Social Psycholog$116.

Mion M., Patterson K., Acost@abronero J., Pengas G., Izquiefdarcia D. &Hong Y. (2010). What
the left and right anterior fusiform gyri tell us about semantic menByayn. 133(11):3256
3268.

Mizuno, A. (2005). Process Model for Simultaneous Interpreting and Working MeMetg. 50.
10.7202/011015ar.

Mohajan, H. (2018). Qudétive Research Methodology in Social Sciences and Related Subjects.
Journal of Economic Development, Environment and PeMak7, Issue 01,pp. 238.

Morse, J. (2011). Moulding Qualitative Health Resea@lmlitative Health Researc21(8):1019
1021.d0i:10.1177/1049732311404706

MoserMercer, B.(2000. Simultaneous interpreting: cognitive potential and limitatitmerpreting.
Vol 5:83 94.

219


https://doi.org/10.1075/tis.18008.dem
https://doi.org/10.1177/1049732311404706

MoserMer cer |, B. (2010)-physii oH e gs earl ctc ofrarel rmd erso of e x
In Translation and CognitionG. Shreve & E. Angelone (eds), 2888. Amsterdam: John
Benjamins Publishing Company.

Moser, P. (1995) Survey on expectations of users of conference interpretation.geral re

commissioned by AIIC, Vienna: SRZ Stadt + Regionalforschung GmbH.
Moser, P. (1996). nAExpectat i onterpretingl/2uldxr8s of conf

MoserMer cer, B. (2000). OSimultaneous nlsndt,e rlpnrteetripnge
5(2): 83 94.

Muller, N., Arnaus Gil, L., Eichler, N., Geveler, J., Hager, M., Jansen, V., Patuto, M., Repetto, V. &
Schmeiler, A. (2015). Codawitching: Spanisch, Italienisch, Franzdsisch. Eine Einflhrung.

Tldbingen: Narr.

Murray, E., Bissey, T. & Wise, S. (2000). Role of prefrontal cortex in a network for arbitrary
visuomotor mappingexperimental Brain Research33, 114129.

Murray. J. (2015) Linguistic Human Rights Discourse in the Dea Comm&igy.Language Studies
Vol. 15, No. 4,Special Issue: Language Planning and Sign Language Rights (Summer 2015), pp.
379410

Muysken, P. (1997). Codswitching processes. Alternation, insertion, congruent lexicalization. In M.
Putz (Ed.), Language Choices: Conditions, constraints, and consegypp. 3611380).

Amsterdam: Benjamins.

Napier, J. & Barker, R. (2004). Sign Language Interpreting: The Relationship between Metalinguistic
Awareness and the Production of Interpreting OmissiBigs Language Studie$. 369393.
10.1353/sls.2004.0020.

Napier, J. & Rohan, M. (2007). An invitation to dance: Deaf consumers' perceptions of signed language
interpreters and interpreting. in M Metzger & E Fleetwood (eds), Translation, sociolinguistic,
and consumer issues in interpretiBgudies in interpretabin, vol. 3, Gallaudet University Press,
Washington, DC, pp. 15203.

220



Napier, J. (2002). University Interpreting: Linguistic Issues for Considerakamnal of Deaf studies
and Deaf educatiory. 28%1301. 10.1093/Deafed/7.4.281.

Napi er, J. olngutie 8nplysis df the cecaurcence and types of omissions produced by
Australian Sign Language/ English interpreter
Shaw (eds), From Topic Boundaries to Omission: Research on Interpretation, Washington DC,
Gallaudet University Press,16310

Napier, J. (2009). International perspectives on sign language interpreter education / Jemina Napier,
editor. (nterpreter education series: v).45allaudet University Press.
http://search.ebscohost.com/login.aspx?direct=true&db=edshlc&AN=edshlc.011977912

9&site=edslive

Napier, J. (2018). Comparing signed and spoken language interpreting. In H. MikkeRon, &
Jourdenais (Eds.J;he Routledge Handbook of Interpretifmp. 129143). Routledge.

Napier, J., Rohan, M., & Slatyer, H. (2005). Perceptions of bilingual competence and preferred language

direction in Auslan/English interpretedurnal of Applied Lingistics 2(2), 185218.

Narain, C., Scott, S., Wise, R., Rosen, S., Leff, A. & lversen, S. (2003). Definingatdeélized
response specific to intelligible speech using fMBdrebral CortexVol. 13, pg. 1362.368.

Nasios, G., Dardiotis, E. & Mess#iL. (2019). From Broca and Wernicke to the Neuromodulation Era:
Insights of Brain Language Networks for Neurorehabilitat®ehavioural neurologywolume
2019. 10.1155/2019/9894571.

Ndhlovu, F. (2008).The politics of language and nationality in Zimbabl&&on building or empire
building?,South African Journal of African Language8:1, 110, DOI:
10.1080/02572117.2008.10587297

NegrénQyarzo, I., Aboitiz, F. & Fuentealba, P. (2015). Impaired Functional Connectivity in the

Prefrontal Cortex: A Mechams for Chronic Stresthduced Neuropsychiatric Disordefgeural
Plasticity. Volume 2016, Article ID 7539065, 16 pade#o://dx.doi.org/10.1155/2016/7539065

Nenov, V., Halgren, E., Mandelkern, M.&mi t h , M. (1994) . AHuman br ain
familiarity durHumapnBrhireMappingvbl. 1de.d,ips 24268, 0

221


http://search.ebscohost.com/login.aspx?direct=true&db=edshlc&AN=edshlc.011977912-9&site=eds-live
http://search.ebscohost.com/login.aspx?direct=true&db=edshlc&AN=edshlc.011977912-9&site=eds-live
http://dx.doi.org/10.1155/2016/7539065

Neubauer, S., Gunz, P., Scott, N., Hublin, J. & Mitteroecker, P. (2020). Evolution of brain lateralization:
A shaed hominid pattern of endocranial asymmetry is much more variable in humans than in
great apes. Science Advances, 6 (7): eaax9935 DOI: 10.1126/sciadv.aax9935

Neville, H., Coffey, S., Lawson, D., Fischer, A., Emmorey, K. & Bellugi, U. (1997). Neural system
mediating American Sign Language: Effects of sensory experience and age of acqBisition,
and LanguageVol. 57. pg. 2858308.

Neville, H., Nicol, J., Barss A, Forster, K. & Garrett, M. (1991). Syntactically based sentence processing
classes: evidendeom evenirelated brain potentialdournal of Cognitive Neuroscience
3(2):15165. doi: 10.1162/jocn.1991.3.2.151. PMID: 23972090.

Nicodemus, B. & Emmore¥. (2015).Directionality in ASL-English interpreting: Accuracy and
articulation quality in L1 and L2anterpreting(Amst).17(2):145166. doi:
10.1075/intp.17.2.01nic. PMID: 28855844; PMCID: PMC5573233.

Nishimura, H., Hashikawa, K., Doi, K., lwaki, T., Watanabe, Y., Kusuoka, H., Nishimura, T. & Kubo,
T. (1999). Sign | anguagNaturé 30e@/ise 616.i n t he audit

Noble, H. & Heale, R. (2019). Triangulation in research, with examiglédence Based Nursing
22(3):6768. doi: 10.1136/ebnw2019103145.

Nystrom, L., Braver, T., Sabb, F., Delgado, M., Noll, D. & Cohen J. (2000). Working mdarory
letters, shapes, and locations: fMRI evidence against stifbaked regional organization in

human prefrontal corteNeuro Imagell, 424 446.

Olulade, O., SeydelGreenwald, A., Chambers, C., Turkeltaub, P., Dromerick, A., Berl, M., Gaillard,
W. & Newport, E. (2020). The neural basis of language development: Changes in lateralization
over ageProceedings of the National Academy of Scie(ledB\S) 117 (38) 234723483.
https://doi.org/10.1078has.1905590117

Pan South African Language Board. (2021). PANSALB calls for information on d@&wéccine to be
made available in all languages. Accessed: 20 February 202. Available at:
https://www.gov.za/speeches/pansadilsinformationcovid-19-vaccinebe-madeavailableall-
languages3-feb-2021-0000#

Pandya, D. (1995). Anatomy of the auditory corfegy. Neural151, 486494

222


https://doi.org/10.1073/pnas.1905590117
https://www.gov.za/speeches/pansalb-calls-information-covid-19-vaccine-be-made-available-all-languages-3-feb-2021-0000
https://www.gov.za/speeches/pansalb-calls-information-covid-19-vaccine-be-made-available-all-languages-3-feb-2021-0000

Passow, S., Specht, K., Adamsen, T., Biermann, M. , Brekke, N., Craven, A., Ersland, L., Griner, R.,
KlevenMadsen, N. , Kvernenes, O., Schwarzimdller, T, Olesen, R. & Hugdat#pK5).
Defaultmode network functional connectivity is clogeélated to metabolic activity. Human
Brain Mapping, 36(6):20238. doi: 10.1002/hbm.22753.

Penn, C., & Reagan, T. (1994). THE PROPERTIES OF SOUTH AFRICAN SIGN LANGUAGE: LEXICAL
DIVERSITY & SYNTACTIC UNITY. Sign Language Studig85), 319327. Retrieveduly 15,
2021, fromhttp://www.jstor.org/stable/26204735

Pennycook, A. (2010). Critical and alternative directions in applied linguigtictralian Review of
Applied Linguistics33(2), 16.116.16.

Pennycook, A., & Otsuji, E. (2015). Metrolingualism: Language in the city. London: Routledge.

Peperkamp, S. & Mehler, J. (1999). Signed and Spoken Language: A Unique Underlying System.
Language and Speech? (2 3), 333 346

Perry, L. & Lupyan, G. (2013). YAt the online manipulation of linguistic activity can tell us about
language and thougltfrontiers in behavioral neuroscienceé. 122. 10.3389/fnbeh.2013.00122.

Pessoa L. (2014). Understanding brain networks and brain organi®ttigsics of life reviegy 11(3),
400/ 435. https://doi.org/10.1016/].plrev.2014.03.005

PET-CT. (2020).DBpedia Available athttps://dbpedia.org/page/PEIT Accessedn 05 November
2020.

Petersen, S., Fox, P. Snyder, A. & Raichle, M. (1990). Activation of extrastriate and frontal cortical
areas by visual words and welille stimuli. ScienceVol. 249, Issue 4972, pp. 104D44. DOI:
10.1126/science.2396097

Petitto, L.& Dunbar, K. (2004). New findings from educational neuroscience on bilingual brains,
scientific brains, and the educated mind. In: Fischer, K. & Katzir, T., edBailing Usable
Knowledge in Mind, Brain, & Educatio@ambridge University Press.

Petito, L. & Kovelman, I. (2003). The bilingual paradox: How signspgaking bilingual children help
us to resolve it and teach us about the brain

Learning Language<s8(3):5 19.

223


http://www.jstor.org/stable/26204735
https://doi.org/10.1016/j.plrev.2014.03.005
https://dbpedia.org/page/PET-CT

Petitto, L. & Marentette, P. @B1) Babbling in the manual mode: Evidence for the ontogeny of
languageScience251:148381496.

Petitto, L. (2005). How the brain begets language. In J. McGilvray (Huk)Cambridge Companion to
ChomskyEngland: Cambridge University Press; B1.

Petito, L. (2009). New Discoveries from the Bilingual Brain and Mind Across the Lifespan:

Implications for Educatiorinternational Journal of Mind, Brain and Educatio(4), 185197.

Petitto, L., Katerelos, M., Levy, B., Gauna, K., Tetreault, K. & Ferrdrq2001). Bilingual signed and
spoken language acquisition from birth: Implications for the mechanisms underlying early

bilingual language acquisitiodournal of Child Language?28(2):453496.

Petitto, L., Langdon, C., Stone, A., Andriola, D., Kartkei$5., & Cochran, C. (2016). Visual sign
phonology: Insights into human reading and language from a natural soundless phonology.

WIREs Cognitive Science.

Petitto, L., Zatorre, R., Gauna, K., Nikelski, E., Dostie, D. & Evans, A. (2000). Stikecterebal
activity in profoundly Deaf people processing signed languages: Implications for the neural basis
of human languag®roceedings of the National Academy of Sciences of the United States of
Americg Vol. 97 (pg. 1396113966).

Pfau, R., Steinbach, M. & WipB. (2012). Sign LanguageAn International Handbook. Sign Language
& Linguistics. 16. 10.1075/sl1.16.2.07abn.

Pinel, J. (2000). Biopsychology (4th ed.). Boston: Allyn and Bacon.

Plante, E., Patterson, D., Sandoval, D., Vance, C. & Asbjgrnsen, A)(201LIMRI study of implicit
language learning in developmental language impairminirolmage Clinical. Volume 14,
277-285

Pdchhacker, H2004). Introducing interpreting studies. Introducing Interpreting Studi2s21
10.4324/9780203504802.

Pochhacke F. & Shlesinger, M. (2002).The Interpreting Studies Reader. London and New York:
Routledge.

224



P°chhacker, F. (1995). 6Those who dargee7(1547 A pr of

64.

Pdchhacker, F. (2005). From Operation to Action: FseCrientation in Interpreting Studielleta:
Journal des traducteur®&0. 682. 10.7202/011011ar.

Population Division of the UN Department of Economic and Social Affairs (UNDESA). (2020).
International Migration 2020 HighlightsAvailable athttps://www.un.org/en/desa/international
migration202ChighlightsAccessed: 17 January 2021

Posner, M. & Raichle, M. (1994). Images of mind. Scientific American Library/Scientifierisam
Books.

Prah, K. (2012). The language of development and the development of language in contemporary
Africa. Applied Linguistics Revievd. 10.1515/applire20120014.

Prah, K.(2005. Languages of instruction for education, development and Africancpadion. In B.
Brock-Utne and R. K. Hopson (ed$)anguages of Instruction for African Emancipation: Focus
11th Language & Development Conference 77 on Postcolonial Contexts and Conside2&tions
51. Cape Town: CASAS; Dar es Salaam: Mkuki na Nyota; Eassing: State University of
Michigan Press.

Price, C., Green, D. & von Studnitz R. (1999). A functional imaging study of translation and language
switching.Brain, 122 (Pt 12): 22212235.

Pul verm¢gl | er F. (1996) . H e pdyahaphysiobogyofemort o f ¢ e |

processingPsychophysiology33, 317333.
Pulverm¢ll er, F. (1999 )BehaWsoraldms BraimSciengea?, 2533261 n 6 s

Pulvermiiller, F. (2018). Neural reuse of action perception circuits for languageptoand

communicationProgress in Neurobiologyolume 160, 144,

Pulvermdller, F., Moseley, R., Egorova, N, Shebani, Z. & Boulenger, V. (2014). Motor Cognition
Motor Semantics: Action Perception Theory Of Cognition And Communication.
Neuropsychologi®5:71-84. DOI:10.1016/j.neuropsychologia.2013.12.002

225

a



