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1 BACKGROUND

The seed for this study was planted when observing the difficulties that Hong Kong
students of Spanish as a foreign language had when talking to Spanish natives through
Skype,'in a formal classroom context. The Skype exercise was created to give the Hong
Kong students the chance to converse with native Spanish speakers. In Hong Kong the
possibilities of speaking Spanish outside the classroom context are very limited and not all
of the students can afford to travel to Spanish speaking countries. Informal observations of
the Skype conversations showed that aside from the inherent technical difficulties, shyness
and low level of language skills, there was something else at play interfering with fluency.
Our belief is that the main factor was the lack of familiarity with non-verbal communication
(NVC) (Lépez-Ozieblo, 2013a) and so we’ looked into the integration of certain NVC cues
that could impact the flow of the conversations. In particular the study looked at the
dynamics of turn taking and the NVC cues, or lack of them, in the dialogues of these
students. One of these cues, relating to the hand gesture when the turn is being given, led
to an interest in the study of hand gestures, their classification and importance within
speech. There have been a number of gesture-speech studies done with students of foreign
languages, but they often provide contradictory information. To gather more information on
the subject we chose to focus this study on another common event during speech, that of
disfluencies (less than fluent speech) — often leading to self-repair — and gestures. As far as
we have been able to ascertain only a handful of studies have covered these disfluencies
and gestures. Gestures is a field of growing interest, in and out of the foreign language
classroom. And, as we will explain below, we believe it deserves much more attention than

it has received up to now.

1 . . . .
A software programme that allows for synchronous voice and video communication over the
internet.

® The plural ‘we’ will be used throughout this dissertation, as is received practice in publications.
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2 PREAMBLE

Spontaneous speech will usually have disfluencies like cut-offs or interruptions,
pauses, utterances like ‘uh’, ‘um’ (fillers), elongations; followed sometimes by replacements,
clarifications or repetitions (Clark, 1996). These might follow obvious speech errors, but not
always. Everybody, communicating through a language, be it verbal or sign language, makes
errors and disfluencies, although most of the time addressees do not perceive them. The
estimate is that in spontaneous speech disfluencies will occur in 6 out of every 100 words

(Corley & Hartsuiker, 2011, p. 1).

It is thought that these disfluencies are the result of speakers’ constant monitoring of
their speech for appropriateness and phonological, lexical or grammatical errors. On
identifying such an error, sometimes before it has been externalised, speakers might stop,
produce a disfluency and reformulate the utterance through repetitions or other
replacements for what was said originally. Thus the disfluency might be an indication of an
inner error (covert). Some inner errors will be corrected before they are externalized and
thus leave no external evidence at all. Another possibility exists to explain the production of
disfluencies: it could be that the disfluency is not related to an error but to a disruption to
the planning mechanism, from a missing word to an external disruption. A speaker will also
produce audible errors that are not corrected, either because they have not been noticed or
because on weighing correction versus fluidity the speaker chooses the latter. In all of these
cases a monitoring process must be checking and sometimes fixing speech (Levelt, 1983, p.
45; Postma & Oomen, 2005, p. 160) but it seems that this monitoring mechanism affects
more than just the speech: gesture, hand movements co-occurring with speech,® are also
affected, to the extent that gesture is put on hold together with speech (Seyfeddinipur, Kita
& Indefrey, 2008).

The study of overt (or obvious) speech errors led to a proposal of how speech is
processed (Fromkin, 1971). Disfluencies, on the other hand, have not been covered by
research to the same extent as overt errors, and their production is still to be fully

understood. With the current study we present a closer look at disfluencies through the

* This is a very simplistic definition of gestures which will be elaborated on in this study.
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performance of gestures. Gesture is a growing field within psycholinguistics, led by an
increasing number of scholars who defend the linguistic nature of gestures (de Ruiter, 2000;
Duncan, 2006; Gullberg, 2006; Kita, 2000; Kendon, 2004, McNeill, 2012; Seyfeddinipur,
2006). We believe that understanding gesture production could help understand

disfluencies.

This study took place in a foreign language teaching context. Participants were
learning either English or Spanish as a foreign language. Therefore the focus of the research
became to understand disfluency and gesture in both the mother tongue and the second
language of these foreign language students, for the purposes of instruction. However, the
hope was that our results would support the gesture-speech processing model that
advocates the unity of these two modalities (gesture and speech), the Growth Point theory.
This in turn would be strong evidence that speech processing models are more likely to
follow a parallel framework (most linguistic studies are based on a serial processing

framework).

This dissertation is divided into six main chapters starting with the objectives
(Chapter three). The following chapter (Chapter four) is dedicated to a review of the
literature. As it is likely that some readers will not be familiar with some of the fields we
cover, this chapter is divided into three sections summarizing the most important findings in
the fields of speech processing and disfluencies, gesture, and second language acquisition
(in particular in relation to gestures). It also provides a brief summary of the development of
the two speech processing models that are the basis for most speech and gesture studies.

Figure 1 summarises the flow of the content in the Literature Review, Chapter four.
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Figure 1. — Literature Review: Flow of content.

The fifth chapter details the research study, with sections on the methodology and
description of the data and research tools. The sixth chapter details the results of the
preliminary study (the original test case) and the main study. Chapter seven integrates the
knowledge gathered from the literature review together with the results of the study in an
in-depth discussion which is followed by chapter eight with recommendations for future
research. Chapter nine summarises the main points in the conclusion. Reference material is
provided at the end in the form of a bibliography and a series of appendices that include the

transcription of the corpus and samples of the analysis.
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3 OBIJECTIVES

The main objective of this study was to find a relationship between gesture and
speech during disfluency within a context of second language acquisition. However as there
are only a few studies combining both disfluency and gesture, a number of secondary
objectives were established in order to obtain a better understanding of these two

communicative actions and their processing mechanism.

3.1 General Objective

The main objective of this work is to confirm or reject the hypothesis that there is a
relationship between speech and gesture in disfluency. The hypothesis is that Hy: r # 0.

Therefore, there is a relationship between speech and gesture during disfluency.

3.2 Secondary Objective

A more pragmatic secondary objective of this study is to analyse the use of verbal
and non-verbal resources used in disfluencies by native Spanish speakers. These will be
compared to the resources used by students of Spanish as a foreign language in Hong Kong
(from now on referred to as HK students) in order to identify traits that could help students
become more native in their gesture-speech production. The ultimate goal is to adapt and
improve the curriculum for the program of Spanish as a foreign language currently taught at

the Polytechnic University of Hong Kong, which the author coordinates.

3.3 Specific Objectives

In order to achieve the goals set out above they have been broken down into a series

of specific objectives as follows:

1. Analyse disfluencies and gestures of HK students of Spanish as a foreign language
and native Spanish speakers, speaking in English and Spanish.
2. Compare the type and number of disfluencies by language.

3. Compare the type and number of gesture by language.
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4.

9.

Verify whether the use of disfluency is the same in English and Spanish (when used
by native speakers). The hypothesis is that H,: r # 0: there is no significant difference
in the disfluencies between the two languages as spoken by the same speaker.

Verify whether Second Language (L2) students are more likely to gesture with a
disfluency when using the L2 than when speaking in their mother tongue. The
hypothesis is that Hs: r # 0: there is an inverse relationship between the level of
proficiency and the number of gestures made with disfluency.

Verify if the gesture is synchronous with the disfluency. The hypothesis is that Hy: r #
0: the disfluency is synchronous with the gesture, with both speech and gesture put
on hold during disfluency.

If any differences are observed between English and Spanish disfluencies (when used
by native speakers), identify those that could be taught to foreign students of that
language.

Propose to the educational institution additional activities for the Spanish as a
foreign language programme that will increase student awareness of Spanish native
speakers’ use of disfluencies and gestures.

Provide support for the importance of gestures in linguistic studies.

10. Lay the foundations for future disfluency-gesture research studies.
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4 LITERATURE REVIEW

The study of errors has never been as notorious as during Freud’s time; for he made
slips of the tongue — errors — a window into the subconscious. But this was a study for
psychologists, not for linguists. Although errors have previously captured the attention of
linguists like Hermann Paul (1880s) it is Meringer who is considered the father of slips of the
tongue.” He disputed Freud’s conclusions arguing that most slips have a simple phonological
explanation.5 In this category are included word substitutions (malapropisms) and reversals,
consonant or vowel reversal, addition, substitution or deletion, stress errors, as well as
ungrammatical utterances.® Contemporary neurolinguistic research concedes that Freud
might have been right after all and that the subconscious impacts and interferes with
speech (Dell & Oppenheim, 2012). Whether that is the case or not, the attention generated
by Freudian slips in the early 20" century led to methodological collection of slips of the
tongue, as well as their study and categorization. The first key conclusions came from
Fromkin (1971) who, using an analysis of errors, suggested the principles of how speech
could be produced. This was the basis for subsequent models that all proposed a series of

modules leading from concept, to formulation to articulation of the utterance.

As well as Freud’s slips of the tongue, speakers often produce sounds such as ‘uh’
and ‘um’ (fillers) and pauses, even with no errors preceding them. The study of these,
although not as amusing as recording slips of the tongue, has also led to some important
conclusions, the most relevant being that addressees might be paying more attention to the
conversation when fillers are produced and that the speaker might be choosing among
them, just like they choose a word, to signal a longer or shorter delay (Clark & Fox Tree,
2002, p. 107). Fillers are not a sign of anxiety, although other disfluencies are (Mahl, 1987)
and can be eliminated with practice, suggesting they do fall under the control of the

speaker, and they are part of the speech production mechanism.

* Cited by Fromkin, 1973, p. 13.
> For a non-academic description of the dispute see Erard, 2007.

®Fora comprehensive list see Fromkin, 1971.
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After a filler or a pause speakers will resume their speech either with or without a
repair. The study of repairs has explored the different types and their nuances, such as the
grammatical relationships between repairs and original utterances. In addition, the time
lapse between the original utterance and the repair has also been analysed extensively
concluding that repairs can be almost immediate, which suggests that speech production

and monitoring are concurrent.

Much more might be known about errors and repairs had disfluencies been a bigger
part of linguistic studies; but when Chomsky stated that “linguistic theory is concerned
primarily with an ideal speaker-listener [...] unaffected by such grammatical irrelevant
conditions as memory limitations, distractions, shifts of attention and interest, and errors”
(1965, p. 3), disfluencies became the topic of psycholinguists and medicine (in the study of
aphasia). The general consensus today is that disfluencies are part of the speech act and
ought to be examined as part of the discourse. Although the term ‘error’ is still in use, it
refers to inner or overt trouble, a deviation from an ideal utterance, at a cognitive, lexical
retrieval or phonetic level (among others) that exists in the speaker’s mind. It is recognized
that with disfluencies we are not necessarily dealing with errors and corrections as such,
although many studies in this area still use the term ‘error’ (Hartsuiker & Kolk, 2001;
Hartsuiker, Roelin, Postma & Wijnen, 2005) or ‘correction’ — suggesting errors. Some
scholars have replaced the term ‘correction’ for ‘repair’ (Schegloff, Jefferson & Sacks, 1977),
‘performance additions’ (Clark & Fox Tree, 2002, p. 74) or ‘replacement’ (Clark, 1996, p.
262). Events such as pauses, fillers, cut-offs and elongations are termed ‘disruptions’ (Clark,
1996, p. 258), or just ‘disfluencies’ (Corley & Hartsuiker, 2011, p. 1). For convenience, this
study will use the term disfluency’ for all speech that is not fluent, including long pauses and

repairs, and ‘repair’ for the continuation of the utterance after a disfluency.

Another point to note is that, based on the work of Schegloff, Jefferson and Sacks

(1977), the literature distinguishes between ‘self-repairs’, those initiated by speakers upon

” In American English: dysfluency
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disrupting their utterance and ‘others’ repairs’, initiated by addressees.® This study focuses

on disfluencies and repairs uttered just by the speaker without input from the addressee.

Now that errors and disfluencies are accepted as part of linguistic studies the next
challenge is the inclusion of gesture as well. Our belief, following the views of many before
us (de Ruiter, 2000; Duncan, 2006; Gullberg, 2008; Kita, 2000; Kendon, 2004, McNeill, 2012;
Seyfeddinipur, 2006), is that certain gestures are linguistic and the speech act would be
more accurately termed a speech-gesture act. In disfluency, gestures are also affected, the
speaker stopping both speech and gesture, suggesting that they are both being monitored
(Seyfeddinipur, 2006, p. 146).

If gestures are considered part of the speech-gesture act any discourse analysis
should also take them into consideration. The term ‘gestures’ can be misleading as it can be
interpreted to mean any movement with almost any part of the body, and at the same time
it gives the impression of excluding gaze. Most scholars believe that the communication act
involves all of the above and as such a microanalysis of discourse needs to be carried out at
many levels to get the full picture of the exchange (Bavelas, n.d.). Kendon defines gestures
as “visible action [...] used as an utterance or as a part of an utterance” (2004, p. 7) and
utterance as “any unit of activity that is treated by those co-present as a communicative

nm

‘move’, ‘turn’ or ‘contribution’” (p. 7). We understand this definition to include the speaker
himself or herself as being co-present. However ‘gesture’ can also be used in more narrow
terms to indicate movements performed with the hands (including fingers and arms very
often) that are an indivisible part of the speech (Lépez-Ozieblo & McNeill, forthcoming,

2015), which is the meaning we will use throughout this study.

Bavelas (1994, p. 202) states that gestures have various functions, including a
linguistic one that helps “convey meaning to the addressee”, contributing to the speech
with a particular meaning in a given context. If the linguistic function is key, then an analysis

of gestures ought to be made in these terms, rather than looking at the movement itself.

8 Clark (1996, p. 285) disagrees with this distinction on the grounds that some disruptions might be
due to addressee’s failure to decipher the utterance. In our study all ‘self-repairs’ are clearly initiated

by the speaker after self-disrupting the speech.
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Gesture needs to be linked to the individual, the context and the speech content to
understand its meaning. Often, studies focus on how the gesture is produced — what it looks
like — rather than what it is achieving, studying the physical movement rather than the
linguistic function. The function — the focus of this study rather than gestural form — can be
multiple, a gesture occurring at a disfluency might indicate the speaker is keeping the floor,

and at the same time is requesting for help from the addressee or trying to recollect a word.

4.1 Gesture-speech Link

McNeill (2012) proposes that due to the proximity of the manual and oral centres in
the brain “hands are special” (p. 154). This is supported by neurological evidence by Meister
et al. (2003) who suggest a strong hand-speech link in the brain. An important distinction
that needs to be made is that we are focusing on gestures concurrent with speech, this
excludes sign language and pantomime (a gesture specifically appearing to cover a gap in
speech). Gesture-speech is thus considered as one, two modalities to formulate the concept
which in itself exists thanks to them, this is the Growth Point (GP) Theory (McNeill &
Duncan, 2000), the most extreme of the gesture-speech theories, supporting the linguistic,
communicative and conceptual role of gestures. Other theories, also advocating a gesture-
speech link, are based on serial speech production models (in particular Levelt’s) but view
gestures as an add-on to speech, fulfilling either a communicative role, for the addressee
(Clark, 1996; Goodwin, 2000; Kendon, 1994), or a lexical, cognitive one, for speakers
themselves (lverson & Goldin-Meadow, 1997; Kita, 2000; Ozyiirek & Kita, 1999). Krauss,
Chen & Gottesman (2000) believe, at best, in a supplementary role of gesture to aid speech
processing. They claim that there is insufficient evidence to confirm that all gestures

accompanying speech are communicative in nature (p. 273).

Regardless of the theory, the facts seem to indicate that gesture is part of the speech
process and as such should be included in the study of discourse. The limited research into
the field of disfluencies and gestures indicates that gesturing might reduce overall disfluency
(Finlayson, Forrest, Lickley & Mackenzie Beck, 2003; Rauscher, Krauss & Chen, 1996); that
gesture stops with certain disfluencies (Seyfeddinipur, 2006); that the type and number of
gestures in disfluencies might differ depending on the level of proficiency of the foreign

language speaker (Graziano & Gullberg, 2013); and also on the proficiency of children
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learning to speak their mother tongue (Colletta, Pellenq, & Cefidekhanie, 2014). Due to the
idiosyncratic nature of gestures, studies usually concentrate on a few individuals — in some
cases just one (Brown, 2010; Stam, 2014); and on specific elements, including: the type of
gesture (Kita & Ozyilirek, 2007); the characteristics of the speakers, such as those with
lesions (Duncan & Pedelty, 2007), children (So, Demir & Goldin-Meadow, 2010), the blind
(lverson & Goldin-Meadow, 1997), bilinguals (Stam, 2012), second language speakers
(Gullberg, 2008); the actions accompanying the gesture (Chu & Kita, 2011), the content
(Casell, 2007), or semantic elements (Stam, 2006); etc.” A number of studies have covered
disfluency and gesture (Seyfeddinipur, 2006) and gesture and second language speakers
(Gullberg, 2008; Nicoladis, 2007; Stam, 2012), but to our knowledge only Graziano and
Gullberg (2014) have focused (in an on-going study) on gesture and disfluency specifically

targeting second language speakers.
4.2 Verbal Communication

The processes of speech production are still being debated, not much is known
about them and what has been proposed is mostly based on the study of speech errors.
Two frameworks exist on which speech production models are based, a serial and a parallel
processing framework. The serial processing framework suggests that there are a series of
steps, following each other, that begin with an idea which is then translated, or
reformulated into words and eventually articulated. On the other hand the parallel
processing framework advances that speech is generated when a series of parallel nodules
are activated concurrently at a semantic and phonological level. In both cases it has been
proposed that there is also a monitoring function that provides feedback and detects most

errors before they become overt, just as with all other bodily functions.
4.2.1 Serial processing framework

The study of error allowed Fromkin (1971) to suggest a speech processing model that
explained most of the consistencies observed in error production, such as a preference to

mix words of the same syntactic class, relationships between stress and the number of

? For a meta-study of gesture studies see Hostetter, 2011.
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syllables or patterns in phonological slips. The model was represented by a series of
modules where the process flowed from top to bottom. In this process the meaning that is
to be conveyed is first generated; then “the ‘idea’ or ‘meaning’ is structured syntactically,
with semantic features associated with parts of the syntactic structure” (p. 239), at this
point two modules, working in parallel, generate the syntactic structure and the semantic
features. This is followed by a module that adds a preliminary intonation contour. From
here the structure is filled with the lexicon. The final modules specify the phonetic elements

that lead to articulation through “motor commands to muscles” (p. 240).

This model is not mentioned often in the literature and yet it is clearly the
foundation for all serial processing models. All the processes start with the generation of the
‘intended meaning’ (Fromkin’s terminology. 1971), the ‘concept’ (Levelt, 1983) or the
‘message’ (Garrett, 1975, 1992). The idea is then formulated in the next module — here the
above scholars vary slightly as to what element is formulated first, usually the lemas and the
syntax building — and finally the phonological elements are brought together and
transferred to the articulator module. Initially Garrett suggested that there were “two
distinct levels of syntactic analysis” (1975, p. 175) hinting at the possibility of a monitoring
system that functioned as a parallel system checking on the output of every level of the
speech production process. The flow of information, originally travelling one way, was
revised by Levelt (1989) to accommodate for an internal speech monitoring mechanism that
allowed a two directional flow of information. Serial processing frameworks suggest that at
the conceptualizer module a complete idea comes into being, not in words as these are
added only later; then a grammatical structure gives it order, words are found and finally

articulated.

4.2.2 Parallel processing framework

A better understanding of neurological processes suggests that a parallel processing
mechanism might be a more likely framework. Dell and Reich (1980) suggested a parallel
processing model where nodules with information leading to speech (lexical, phonetical) are
interconnected. An idea activates certain nodules which in turn activate other related

nodules (p. 277). Eventually one nodule will receive more activation than others and this is
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the one that will be used in the utterance. They argued that in a nodular model, editing is

part of the speech process itself, and not a separate loop or step (p. 281). See Figure 2.

Figure 2. — Parallel speech processing system.

Most activated nodule leading to /
the utterance

Neurological networks are based on what is perceived from the physical world,
which in turn is likely to have shaped grammar. Our knowledge, based on our embodiment
of the physical world, has created a series of frames to which we refer at any given
situation, the context. All of these together, working in parallel would give rise to speech
production. If we imagine a situation which puts the action at grandma’s kitchen, at tea
time, the relevant frames are ready to monitor that the language production fits within this
context and describes it adequately. This means that the most likely neurological networks
activated are going to be the ones relating to grandma, food (grandma always has food and
it is tea time), and maybe relating to the cat (grandma has a cat who likes to sleep in the
kitchen). At the same time a system of sub-frames is also at the ready. These might carry
information that relates to likely actions and are activating networks that refer to eating,
giving, petting, sleeping and meowing. Because the goal is to speak, the motor system will
also be alert, with a frame that will dictate what sounds are acceptable to perform that

function. In order to form the following sentence,
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Grandma gives a biscuit to Anne

a number of semantic networks are ready with the most likely possibilities of what might
take place in the kitchen; syntactic, phonological and motor networks that will link to each
other to give the most acceptable solution, based on what has been previously experienced.
Just at the semantic level we can imagine a series of nodules activated with the options
available: mum, dad, Anne, grandma, etc. As nodule ‘grandma’, is activated all its previous
known links will also be activated, including ‘biscuit’, which is the strongest candidate based
on previous knowledge given by the frames. The process leading to the articulation of the
first word (‘grandma’ in this case) is probably well underway, with all the neurological-
network activation this entails, before the sentence is conceptually completed, especially if

the utterance is a more demanding one than the one suggested in this example.

4.2.3 Neurological description of the speech process

Over the last few decades the study of the brain has advanced our understanding of
the speech process. The work of neurolinguists backs up the parallel speech process
mechanism. Studies in neurolinguistics (Bergen, 2012; Kemmerer, 2010; Lakoff 2013) leave
no doubt that in studying speech we need to take into account the body. Lakoff (2013)
bases the speech process on the activation of superimposed imagistic frames (each carrying
the experienced understanding of a certain context), as common elements in the frames are
found they become more activated than others and in turn activate other related elements.
If we are talking about eating in a restaurant the frames will include that of a restaurant
(with all the content expected in one: food, waiters, tables, etc.); that of a service provider
(including money exchange, a somewhat formal interaction, the expectation of receiving a
service, different types of service in different locations, etc.); eating (including food, food
utensils, drinking, etc.). As all of these frames superimpose the elements referring to being
seated at a table eating the food brought to us by a waiter will give us the concept we want
to express (or process). This particular network of links, reflecting a common situation, will
be fairly strong and is likely to activate first when we talk about restaurants. Should we find
ourselves being manicured by the waiter instead, it will be necessary to create a new

network incorporating this information. It is possible to do so if there are already some
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existing frames and links between them to work with, but very difficult otherwise (these

neuronal networks are set up by the age of 7).

Bergen (2012) confirms that we build visual simulations of objects about which we
hear or read, these include characteristics such as orientation, colour and shape but also
location and motion as well as how to interact with them — affordance (Ch. 3). Processing
speech means building motor simulations of situations as if we were there, re-enacting
physical actions (going back to the expected frame scenario); this is confirmed by brain
imaging experiments (Hauk, Johnsrude & Pulvermiller, 2004; Tettamanti, Buccino,
Saccuman, Gallese, Danna & Scifo, 2005) that demonstrate motor activation during speech
processing and on the work done on mirror neurons.® Logically, then it ought to be faster to
visualize nouns that refer to items with which we interact more easily (like a grape versus a
pond), as is the case. As we process language (text or speech) we are making predictions as
to what will come next based on what has been said. Bergen provides the following

example, when reading the sentence:

The lawyer cross-examined by the prosecutor confessed.

The reader is likely to do a double take when reaching ‘by the prosecutor’ as it is not
the expected ending of the sentence. Existing networks will have stronger activations
between a lawyer cross-examining a witness than being cross-examined himself. This also
confirms that we do process speech immediately, and not just wait for the end of the
sentence. We begin to visualize the scene based on our knowledge of the world as soon as
there are clues that allow us to do so, and create the scene incrementally based on the
information that is given (Bergen Ch. 6). This means that if we don’t share experiences
(frames), be it at a professional or cultural level, internal simulations will differ and so will
understanding. It also means that we are likely to process more slowly frames that are not
usually found together, often externalising those conflicts, when speaking, as a disfluency.
New information, or different superimpositions of frames create newsworthy content that
speakers usually emphasise (McNeill, 2012, p. 33), probably recognising the higher

complexity involved in its processing.

1% See Neurological facts supporting the gesture-speech argument (Section 4.4.3).
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4.2.4 Speech conflicts

We are able to understand speech despite the numerous instances of repetitions,
pauses, clarifications, etc. that might render it disfluent. An ideal delivery, one without
performance additions, is very difficult, unless it has been prepared — such as the delivery
of actors, priests, lecturers, politicians, etc. Most of us are likely to produce slightly less than
fluent — disfluent — speech which is marked by a disruption to the ‘original delivery’ and
then a repair. Clark explains the process as follows: the ‘original delivery’ is disrupted at the
‘suspension point’, followed by a ‘resumption point’ when fluent speech, the ‘resumed
delivery’, restarts. If the speaker recognizes an error or detects trouble, the part of the
original delivery where the error/trouble is detected is termed the ‘reparandum’. The
reparandum might be repeated or modified after resumption. In between these two points
there could be a pause termed ‘hiatus’ which could be filled or not (Clark, 1996, pp. 258-
259), it is here that the disfluency might appear. Resumptions can be the continuation of the
utterance or a repair that allows the speaker to go back to the original delivery and clarify it,
making it easier for the addressee to ignore the disruption. The repair (also termed
‘replacement’) can affect just the reparandum or elements before it. For example in the

following utterance™ from our corpus of Hong Kong (HK) students learning Spanish:

@ {..} cres de estilo chino. >

| agree, | thi- think that clothlng js Chinese in style.

original delivery suspension point resumption point

reparandum hiatus resumed delivery

After the hiatus speakers resume their speech and they can do so by just continuing
the speech where it was left off, repeating, substituting, deleting or adding words. Clark
(1996, p. 265) refers to the last three as self-repair but proposes a new term for them,
‘replacement’, as in all instances an element has been replaced (in the case of a deletion, by

another word). He believes that the resumption of speech is just the ideal utterance the

' All transcriptions record the exact utterance, including grammatical and articulation errors.
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speaker would have liked to have used in the first place. Speakers were not ‘adding’ an
element because a new idea come to them as they were speaking, but because they found a
better way of expressing that idea. It is important to remember that this is based on the
serial speech production models mentioned above, where the idea is formed in the

conceptualizer and ‘translated’ or formulized through words to be articulated.

Repair, a term proposed by Schegloff, Jefferson and Sacks (1977), expresses much
better than ‘correction’ what takes place in spontaneous speech. A repair isn’t always the
result of an error, mistake or fault — the conflict — nor is it always necessary (Schegloff,
Jefferson & Sacks, 1977, p. 363). Repairs rely on the ‘error’ being noticed in the first place,
which is dependent on the context, and the attention the utterance is receiving by the
speaker (Levelt, 1989, p. 463). It can be self or other- initiated, although on most occasions
(except in parent-child interactions) it tends to be self-initiated, as it seems that the
opportunity to self-initiate comes more readily than that for other-initiation. The repair can
come within the same turn, during the transition space between turns or even at the third
turn (when the original trouble source speaker talks again). With self-initiated repairs, the
majority are initiated during the same turn or the transition space and they are indicated by
the speaker with a non-lexical marker or filler, such as ‘uh’ or a sound lengthening, followed

by the repair (Goodwin & Goodwin, 1986, p. 55; Jefferson, 1974, p. 186).

The addressee doesn’t usually have a problem interpreting the self-repair correctly,
at least amongst native speakers, regardless of where the interruption takes place, the
length of the pause or how the repair is accomplished. One aspect helping the addressee,
that won’t be discussed here, is that repairs follow syntactic rules of coordination.'? Another
aspect is that in spontaneous dialogue the speaker can also make use of non-verbal
communication, Cutler (1983, p. 79) distinguished between prosodically marked and
unmarked repairs. Prosodically marked repairs being those where the prosody of the
trouble and the repair terms differs, in pitch, loudness or duration (Levelt & Cutler 1983;
Moniz, Batista, Mata & Trancoso, 2012). Levelt and Cutler (1983) found that repairs were
prosodically marked when the trouble was semantic. Therefore inappropriateness will not

show many prosodically marked repairs.

'2 For a detailed explanation see Levelt, 1989, pp. 486-489.
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Self-repair is considered by Levelt (1984, p. 105) as a rather complex phenomenon
involving disparate phonetic processes, such as self-monitoring, production and detection of
phonetics, lexical and other types of speech errors, self-interruption, prosodic marking of
corrections etc. Repair then, can have a number of objectives apart from correction of a
trouble source. It can also be used to attract the attention of the addressee (Jefferson, 1974,
p. 186; Goodwin & Godwin, 1986, p. 55); manage a turn, taking it when there is overlap
(Schegloff, 1987, p. 75), starting it when entering an ongoing discussion (Egbert, 1997, p.
632); to create an affiliation (Maheux-Pelletier & Golato, 2008, p. 689); to clarify the
meaning to the addressee (no error involved); or to make the sentence more appropriate
(Levelt, 1989, pp. 458-459). In general it is possible to classify repairs into those related to
error (phonetic, lexical or syntactic) and those related to appropriateness, where the
utterance was correct, phonetically, lexically or syntactically, but not so from a contextual or

pragmatic point of view.
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The following examples are adapted from our corpus13 of HK students learning Spanish:
Syntactical:
Creo que ropa es es tiene estilo chino

| believe that clothing has has is Chinese in style14

Lexical:
Creo que la camisa la ropa tiene estilo chino

| believe that the shirt the clothing is Chinese in style

Phonetical:
Creo que la lopa ropa tiene estilo chino

| believe that the clothing (wrong pronunciation in Spanish) is Chinese in style

Appropriateness:
Seguro que la ropa creo que la ropa tiene estilo chino

For sure the clothing | believe that the clothing is Chinese in style

These are usually referred to as ‘overt’ errors and repairs, in that their nature can easily be
guessed. There is also, in normal speech, a high percentage of repairs that are harder to
explain as the utterance in our corpus:

cre-creo que ropa

| be-believe that clothing

The example above is a ‘covert’ error, often disregarded in repair analysis as they are not
easy to classify, we cannot guess the source of the disfluency (Levelt, 1989, p. 478). The
cause of the errors might not be clear, but the disfluency is obvious. In our analysis we have
included these cases as well as overt errors that have also resulted in disfluencies (there are
a few cases when errors are not followed by disfluencies or repairs of any sort, these few

instances have not been included).

B This was the corpus used for the preliminary study. Participants had to describe a photograph
using vocabulary relating to physical descriptions and clothing which had been covered in class.

“ The translation inverts the use of the verbs to give the sense of the correction in English.
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There have been a number of studies classifying the types of issues that lead to
disfluencies and repairs (Cutler, 1983; Levelt, 1983; Nooteboom, 1980) with similar results.
Lexical troubles have been observed as being one of the highest causes of speech
suspension. Levelt reports that within overt repairs those due to lexical errors make 38 per
cent of his corpus; phonetic errors are 1 per cent of his corpus; and other issues, we assume
of a syntactic nature, add up to 2 per cent.® Repairs due to problems with appropriateness
were 30 per cent of his corpus. In addition he also identified 25 per cent of the repairs as
being covert (not clear of what the trouble source is) and 4 per cent as belonging to other
categories not specified (Levelt, 1984, p. 108). The most common type of errors is the one
that entails swapping of words with identical grammatical functions at the same time as

keeping the phonological rules intact.

In the utterances below (taken from our corpus'® and based on a cartoon story where

Granny hits a cat with an umbrella):

Granny gives the cat a whack.

Granny gives the cat an umbrella.

notice how the phonological rule is kept in ‘a whack’ but ‘an umbrella’.

> Although replacement repairs have been considered to solve issues related to pronunciation or
caused by selectional difficulties (Nemeth, 2012, p. 2033), in reality, without context and the
cooperation of the speaker, it might be very difficult to categorize the replacement. Clark (1996, p.
265) gives the following example of substitution:

| don’t think they’ve {.} they ever in fact embodied

(the brackets signal the suspension and resumption point with the hiatus in between being a

pause).
Without the original recording (and even with it) there will always be a doubt whether the original
delivery was meant to be a contraction of ‘they have’ or whether it was a contraction of ‘they ever’
that was cut off. In the first case it would be a substitution and in the second a repetition with a
clearer pronunciation.
'® This was the corpus used in the main study. It is based on the retellings of three stories. The first
story was based on Aesop’s fable of the Lion and the Mouse. The second and third were cartoons
where a cat (Sylvester) is trying to catch a bird (Tweety) and the bird’s owner, Granny, always saves

the bird and ends up hitting the cat.
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The serial framework states that content word selection or functional assignment
occurs at one level — and so it explains why words from outside that function are rarely used
instead. Morpheme selection, taking place after the structure is in place, account for the
change of ‘@’ to ‘an’. The parallel framework accounts for the error as both words (whack
and umbrella) were acceptable options with the verb ‘gives’, one more suitable than the
other as it is not often that a cat gets given an umbrella. In the activation mechanism
‘whack’ is exclusively linked to ‘a’ rather than ‘an’ and ‘umbrella’ is linked to ‘an’. Equally,
both systems, the serial and the parallel, account for errors that create unintended existing
words rather than non-existing ones, showing there is lexical bias (there is a preference for
using existing words rather than combinations of syllables that could exist as words but do
not): the parallel framework because those options are unlikely to be selected (not enough
activation) and the serial framework because an internal monitoring system would catch the

error before it is articulated.

Most studies focus on the errors in linguistic elements, including prosodic elements
such as intonation, volume or pauses, but completely ignoring gestures. Seo and Koshik
(2010), pointing out this gap in the research, studied the gestural performance of speakers
and their addressees in other initiated repair situations, although focusing only on head
movements and gaze. They state that some head gestures, used without speech, can be

used to indicate, systematically, other-initiated repair that prompts repair by the speaker.

4.2.5 Monitoring processes

Speech production processes, serial or parallel, both have a monitoring element, that
repairs ‘errors’ before they are externalised, so they are covert, or after being uttered,
rendering them overt. The main issue is identifying what is a speech ‘error’, this is a highly
subjective issue as an error is such just because the speaker thought he or she could do
better. Any conflict that affects any element of speech production, concept, syntax, lexicon,
phoneme, prosody, morpheme, appropriateness, and context could be considered an ‘error’
(Postma, 2000, p. 103). Detecting and repairing ‘errors’ might result in corrective feedback,
used in inner and outer speech monitoring (Postma, 2000, pp. 101-102; Corley, Brocklehurst

& Moat, 2011, p. 173).
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In addition to relatively easy to identify conflicts in externalised speech, there are
also disruptions which an observer cannot classify as related to any of the above categories;
even the speaker would have difficulties in doing so most of the time. These externalized
occurrences, often only manifested as a disfluency, hiccups in the speech process that are
not linked to an apparent error, were considered by Levelt (1983) to be indications of an
internal repair mechanism, assuming that they were indicators of trouble in the speech
process. The likelihood is that when speakers suspend their speech it is either because they
have run out of things to say, don't know how to say them — a planning issue that leads to
an unintended disruption — or because they had planned to do so, intending the disruption
to be a signal to the addressee: indicating a turn change, requesting help with a word or
searching for it, thinking (pre-concept formation) or inviting the addressee to do so (Clark &
Fox Tree, 2002, pp. 90-91). Disruptions can also be the result of other conditions including

distractions, emotions, high cognitive load or brain lesions.

Much research has been conducted on where and how monitoring occurs; as it falls
outside the scope of this study we will only expand some key ideas." Subconsciously our
body is constantly monitoring and adjusting what it does, at all levels, from hormonal to
motor, so the existence of a speech monitoring process is more than likely. It has been
proposed that overt speech, what is externalized, is the result of a monitored speech

process (Hartsuiker, Roelin, Postma & Wijnen, 2005, p. 3).

Many hypotheses have been put forward as to how errors are identified. In most
cases there is an internal monitoring process that provides constant feedback. Proponents
of the serial processing mechanism, such as Levelt (1983, 1989) believed this to be one
single loop, the perceptual loop theory, with a comprehension system monitoring internal
speech production and error detection taking place at the conceptualizer level. The
perceptual loop theory proposes a monitoring system that deals both with self-speech
(inner and overt) and other’s speech, allowing speakers to identify troubles in all. This is
based on Levelt’s Conceptualizer-Formulator-Articulator process (1989, p. 9). The
Conceptualizer generates the message, and also monitors for errors at this stage; the

Formulator carries out the grammatical and phonological encoding; and the Articulator

Y For a detailed description see Postma, 2000.
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presents it as overt speech. As the speaker listens to his or her own inert or overt speech
they can analyse it with the Speech-Comprehension System and detect issues either before

or after the utterance has been voiced (see Figure 3).

Figure 3. — Serial speech processing system.

Other scholars (Blackmer & Mitton, 1991; Postma & Oomen, 2005) propose a similar
model but with at least two systems, one self-monitoring internal speech (production) and
one self-monitoring outer speech (perception). In both models it is believed that most of the
time the internal monitoring process catches all falsely activated nodules (in the parallel
processing framework) or choices given by the various modules (in the serial processing
framework), discarding them before the motor process has kicked in, when it does not do
so, errors slip out. Closer to the principles of a parallel processing mechanism, MacKay (1987)
believes in a language system which is served by a series of nodes (propositional, conceptual,
syllable, etc.), arranged in layers and connected among themselves. As one layer is activated
it primes the relevant nodes which in turn will activate other nodes they are connected to.
The node which receives the most activation will be the current one. In this model it is clear
that production and comprehension are linked, although Levelt disagrees with the two
systems operating so closely together (Levelt, 1989, p. 476). Supporting this theory are the

results when a speaker is made to hear his own utterances with a delay of about 200
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milliseconds (described in Levelt, 1989, p. 477), as might be the case when speaking through
a microphone not well synchronized that produces a delay. Such a speaker will be seen to
have trouble speaking; stuttering, repeating words and in general producing disfluent
speech. MacKay explains that upon activation the node will deactivate almost immediately,
to allow for the activation of another node. If the original node is re-activated, as it would
be when processing the delayed speech, it confuses production. In our opinion these results

clearly prove the link between the processing and comprehension systems.
4.2.6 Disfluencies

There are conflicts, not necessarily errors, which the monitoring mechanisms seem
to identify and signal with one or more of the following five suspension devices, which we
will refer to as ‘disfluencies’: pauses, word cut-offs, elongations, non-reductions of vowels,

and fillers.

The following examples, from our corpus of HK students learning Spanish, illustrate them

(the disfluencies have been underlined):

Example Disfluency
this time um Filler
Sylvester tries to get uh Filler
office in- After word completion word cut-off (marked with
a hyphen)
re- in reception Within word cut-off (marked with a hyphen -)
of the apartments / Pause (marked with a slash /)
and listen at the Non-reduction (the last vowel is pronounced as a
/i/ rather than an /3/)
grandma is trying to get a: Elongation (marked with a colon :)
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The above are described at length by Clark and Fox Tree (2002) in a study of utterances in
English made by British or American speakers® (p. 81). Below we detail those disfluencies

which we found relevant to our study.
4.2.6.1 Pauses

Pauses are the most common disfluencies in spontaneous speech (Clark, 1996, p.
271). As happened with other disfluencies, pauses were not considered part of linguistic
study until the 1950s with the studies of Maclay and Osgood (1959), and later Quinting
(1971). Pauses can also contribute linguistically to the delivery in a number of ways,
including the introduction of new ‘thought units’ that can provide information about the
cognitive processes (Riihlemann, Bagoutdinov, & O’Donnell, 2011). McGregor, Corley and
Donaldson found that “listeners were more likely to recognise words which had been

encountered after silent pauses” (2010, p. 3983).

In North American and British speakers of English, pauses need to be less than a
second long not to become a problem in the conversation, this interval is termed “the
standard maximum tolerance” (Jefferson, 1989, p. 166), so longer pauses, when the speaker
intends to retain the turn, tend to be filled. A long pause breaks the dynamics of the
conversation and creates instability in the coordination of turns between speakers, as it is
unclear whose turn it is. However, pauses can be longer or shorter depending on the
speaker and the context, a fact taken into account by the addressee. Schegloff (2000)
suggested that pause lengths less than 150 to 200 milliseconds are not perceived as

cessation in speech by listeners.

Pauses can be filled with an utterance such as ‘uh’ or ‘um’ or they can be just pure
pauses. The literature calls these ‘unfilled pauses’, Kjellmer (2003) calls them ‘silent’.
Poyatos (1993) explains how a pause cannot be unfilled as it is itself “an interactive segment
with a very determined structure” (p. 136). To avoid confusion, we will use the term ‘pure

pauses’ to refer to pauses which are not preceded or followed by another type of disfluency.

¥ The authors don’t specify whether the speakers were native or if English might have been a

foreign language to them.
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4.2.6.2 Filled pauses

Some pauses are filled with a sound (a word according to some researchers,® such
as ‘uh’ and ‘um’, the vowel pronounced as /a/ (a schwa sound) which we will refer to as
fillers. Other fillers can be glottal sounds, sounds like ‘tsz’ or editing expressions such as:
‘that is’, ‘like’, ‘I mean’,”® etc.; as well as other elements like: throat clearing, laughter or
gestures (Clark, 1996, p. 261). Monosyllabic fillers are also present in the literature as ‘ah’,
‘er’, ‘erm’, ‘mm’, ‘uhm’; we have chosen to refer to them in their American transcriptions

‘um’ and ‘uh’ within this text?! unless citing an author that refers to them otherwise.

Lexical fillers have been studied in detail by Corley, MacGregor and Donaldson (2007);
Clark and Fox Tree, (2002), showing how particular events prefer certain fillers. Specifically
Levelt (1989, p. 483) differentiates between lexical fillers used to repair error troubles
(mainly: ‘er’,”? ‘or’, ‘no’), used in 62% of cases in his corpus and those used to repair
appropriateness troubles, used in just 28% of cases. He singles out ‘er’ as being the most

used lexical marker, a universal sound/word, employed the most. It is used in 30% of all

repairs of his corpus, mostly with covert repairs.

In Tottie’s meta-study of six corpora (2011) the results indicate considerable
differences in the use or ‘uh’ and ‘um’ in relation to each other (with one filler used 10%
more than the other) and depending on the characteristics of the corpus analysed — such as
formality (fewer fillers); speaker’s gender (men produce more fillers of the type ‘uh’); socio-
economic factors (more educated speakers use more fillers) — but on average accounting for

50% of the words in each corpus (2011).

With ‘uh’ and ‘um’ the most frequently occurring preceding word is ‘and’. This
suggests that the filler might be used to introduce a thought unit, new information requiring
more cognitive effort, confirmed by the fact that more fillers are used before indefinite

articles (Kjellmer, 2003, pp. 174-176). Kjellmer studied the use of fillers in detail proposing

19 See Tottie, 2011 for a review.
2% see Clark (1996, p. 262) for an interpretation of these editing expressions and others.
! However the transcriptions record whether participants uttered ‘uh’ or ‘eh’ sounds.

22 | evelt seems to refer to ‘uh’ and ‘um’ as ‘er’ in Levelt, 1989.
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that speakers might not be consciously aware of their use of fillers but these “facilitate the
communication” (2003, p. 191) indicating hesitation, turn management, attracting
attention, highlighting, correcting (Kjellmer, 2003) or what Tottie refers to as “planning”
(2011, p. 193), a more positive and accurate term than filling.2> However unconscious their
use might be, the type of filler used seems to be a controlled choice, ‘um’ indicating a longer
pause than ‘uh’ (55% compared to 20%) (Clark, 1996, pp. 263-264). Corley and Hartsuiker
(2011) explored whether fillers facilitate addressee’s word recognition, and concluded that
the fillers themselves were not as relevant as the actual delay they entail, as a slower rate of

words allows for better processing.
4.2.6.3 Elongation

Elongation of a consonant or a vowel, often followed by a pause is, together with
pauses, the main expression of hesitations, also giving the speaker time to think.
Elongations alone are more likely to be used if the disruption is going to be short and they

are thought to give a greater sense of fluency (Clark, 1996, p. 268).
4.2.6.4 Reduced vowels

In English, reduced vowels are found when speaking fluently, where words like ‘the’,
‘a’, ‘to’ will be pronounced with vowels which are not fully formed. Reading this sentence
with a metronome, a word for each beat, will produce a different ‘a’ than without it (Clark &
Fox Tree, 2002, p. 99). If the speech is suspended at any of these words (very likely as ‘the’
and ‘a’ are frequent words) the vowel is likely to be pronounced fully, as done when saying

it to the beat of a metronome.
4.2.6.5 Word cut-offs

Word cut-offs include the cutting of words before they have been completed or they

can also be a sudden stop after completing a word, often indicated by closing the glottis.

2 n this study we will continue to refer to them as “fillers’ for clarity, although we agree that

‘planners’ might be a more appropriate term.
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Within-word cut-off After (completed) word cut-off

if you please just leave me alo- eh just | released the —the lion

let me go

Cut-offs are usually followed by a short pause or by any of a number of editing
expressions of various lengths including: ‘uh’, ‘um’, ‘that is’, ‘sorry’, ‘I mean’, ‘1 will start

again, OK?’, etc.

The research done in cut-offs has led to a number of hypotheses as to when and why
the cut-off occurs. The Main Interruption Rule (MIR) proposed that speakers stop as soon as
they need to, which would mean that stopping could occur at any time (Nooteboom, 1980),
this rule was modified by Levelt (1989) who proposed the cut-off depended on whether the
word to be cut-off was erroneous or not, suggesting a strategic stop rather than an
automatic one, giving a clear indication to the addressee of an error. On the other hand the
Delayed Interruption for Planning Hypothesis (DIPH) (Seyfeddinipur, 2006; Seyfeddinipur &
Kita, 2001; Seyfeddinipur, Kita & Indefrey, 2008) proposed that the cut-off is a controlled
action and so on detecting the trouble the stop might be postponed, if necessary, to give
time to the resumption process; this hypothesis is based on the work by Blackmer and
Mitton (1991). Tydgat, Stevens, Hartsuiker and Pickering (2011), carried out a practical study
comparing the various stopping theories and concluded that the most likely scenario was
the DIHP. They add that the stopping and resumption processes are likely to occur
concurrently and share the same resources, therefore the speaker has to decide whether it
is more effective to stop and where, or not — this they called the Modified MIR with

Strategic Allocation of Shared Limited Resources (2011, p. 379).

4.2.7 Disfluencies in Spanish

The relevant literature in disfluency and repair in Spanish is limited to a few papers
(Edmunds, 2006; Gelbes, 2003; Rodriguez & Torres, 2006). Most researchers base their work
on English language studies and conclude that disfluencies in Spanish are equivalent to
those in English: Rodriguez and Torres (2006, p. 333) found that rates of disfluency in

Spanish are comparable to rates in English; Edmunds (2006), looking at Spanish spoken in
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Southern U.S. concluded that, as in English, repair is higher in function words than in

content words.

Rodriguez and Torres (2006) worked with different audio corpora, one with humans—
computer speech and the other with human-human speech. It is the latter that is of interest
to us, it was taken from Corpus Oral de Referencia de la Lengua Espanola Contempordnea
(CORLEC), from the Universidad Auténoma de Madrid. This corpus consists of 42 debates
and interviews from Spanish TV and radio broadcasts. As the purpose of the study seems to
be focusing on analogue speech (speech used in radiocommunications), Rodriguez and
Torres’ terminology varies from that of more linguistic studies. They divide disfluency into
four types of events; spontaneous speech events (SSE) of which self-repair is just one type.
The other events are: acoustic; lexical distortions; and discourse fillers. As this paper by
Rodriguez and Torres is one of two on the subject of disfluency in Spanish, we have
considered it necessary to match the terms used by the authors to those in other studies on
self-repairs (Clark, 1996; Gullberg 1998; Levelt, 1989; Seyfeddinipur, 2006) as mentioned
above. The four types mentioned by Rodriguez and Torres (2006, pp. 338-341) are explained

by them as follows (text in italics as in the original).?*

e Acoustical events refer to pauses and lengthened vowels or nasalizations that can be
used to fill a pause after interruption, or to stretch a phoneme within a word —
termed prolongations. In Spanish the most common pause fillers are of the vowel e,
(/€/); a sort of nasalization sounding like /m/, by which we believe the authors might
refer to /n/; and a sound like the vowel /a/, which is close to the English uh, which
we believe might refer to / A?/. The authors do not give specific prolongation sounds.
Although as they mention that usually no difference is made between fillers and
prolongations it is safe to assume that they refer to the same sounds.

e Lexical distortions seem to refer to pronunciation issues: alternative pronunciations
or articulatory errors that [...] do not pose a problem of understanding, so he/she
leaves them uncorrected. Here the authors include mispronunciations, such as

‘pasiensia’ instead of ‘paciencia’, any variations from what they call proper or

> We are aware that there are a number of linguistic and sociolinguistic issues related to this

classification which are not relevant to this study.
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canonical pronunciation [...] standard Spanish used in broadcast news in Spain. Also
in this category are cut off words, which are immediately repaired either by the same
word repeated correctly or by another replacing the first one.

e Speech repairs are divided into self-repairs (including repeats [...] self-corrections or
reformulations with substitution, insertion or deletion of words) and abandoned
phrases, that sometimes include hesitations and self-repairs.

e Discourse fillers used to explain or edit (such as: perddn, quiero decir, etc.) and to fill

or pause (such as: bueno, mire, etc.).

One interesting finding Rodriguez and Torres (2006) recorded was that there was no
obvious correlation between the utterance length and the rate of disfluency (where all four
types described above plus another called disfluency25 are considered), we believe that
there might be a classification issue obscuring their results. The authors state that, as in

English,

[...] no single cue can be reliably used to detect speech repairs, since either the
frequency or the coverage (or both) are too low. Lengthenings and cut off words are

found to be the strongest but not definitive (Rodriguez and Torres, 2006, p. 363),

it is important to take into account that the focus of Rodriguez and Torres is the
understanding of human speech, in order to improve human-computer dialogue in
automated call answering. Nevertheless their results are relevant, and might support our
theory that in spontaneous dialogue the hands might also play an important role in
regulating speech and indicating events such as repairs — which is why a single cue might not
be enough to reliably detect the repair, as the verbal cue is usually accompanied by a non-

verbal one.

In Spanish the particle ‘eh’, sometimes equivalent to the English filler ‘uh’, was

traditionally classified as an interjection and not the object of linguistic study (Gelbes, 2003,

%> Rodriguez and Torres (2006, p. 349) mentioned that this category, which includes speech repairs
and filled pauses was included to allow comparisons with previous studies. The terminology is
confusing, they fail to explain what is included in this fifth category that is not in the acoustic events

(which also includes filled pauses) and self-repair categories.
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p. 12). In more recent grammar books its value has been reclassified and it is defined as a
conversational marker (Portoles Lazaro & Martin Zorraquino, 1999) with four different
functions in the discourse: to structure the conversation; to request confirmation from the
addressee; to indicate the speaker’s orientation in reference to a subject; and to indicate
the level of certainty the speaker feels towards the content being discussed. Out of the four
functions we are only interested in the first one,?® which is recognized as used strategically

in repair (Blas Arroyo, 1995, p. 95).
4.3 Non-verbal Communication

Non-verbal communication (NVC) is thought to express a large part of the message in
face to face communication between adults (Mehrabian, 1972, p. 182; Burgoon, Buller &
Woodall, 1989, p. 29). Often NVC is associated only with body movements, facial
expressions, gaze, hands and body gestures. However, it is much more than that; NVC
covers “messages sent through [...] the use of time, space, artifacts, dress, and even smell”
(Neuliep, 2006, p. 235); all modes of paralinguistic characteristics related to the vocal

sounds (volume, intonation, speech, etc.) and even dermal and thermal body changes

(Poyatos, n.d., p. 63).

It wasn’t until the late 60’s that Ekman and Friesen (1969) proposed that non-verbal
communication was other than a secondary means of communication. Before them, the
study of NVC had been dormant for centuries, although that hadn’t always been the case.
Confucius, in 500BC, already warned gentlemen against giving different messages with
speech and facial gestures; and Greeks, like Aristotle, were well aware of the importance of
NV behavior in discussions and speeches. However, it was the Romans, Quintilian in
particular, who collected in a series of volumes (90AD/1920, XI, 1ll) the actions for good
rhetoric, including those related to NVC, the use of one’s robe, sweat, volume of speech,

body movements and, of course, hand gestures (Knapp, 2006, p. 4).

With the fall of the Roman empire came the loss of much of their culture, including

the art of rhetoric which became the knowledge of clerics from the Christian church, who

?® In Spanish: ‘metadiscursivo conversacional’.
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adapted its use to rituals and signs (many still in use today as emblems, like crossing the
fingers to ward off evil) (Lépez-Ozieblo, 2013a). These signs are also associated to dress and,
together with gestures, were probably the two most obvious representations of affiliation,
profession and education and to act in disaccord was considered a breach of etiquette
(Schmidtt, 1991). This changed radically in the 70s, when — after the hippy revolution — it
became acceptable to dress as one wished and to do what one wanted to do more or less
wherever. Today it is much harder to guess social status or any other affiliation from dress
or behaviour. One aspect of non-verbal communication that had changed much earlier was
that of the use of gestures when talking. During the Renaissance (14 to 17 centuries)
together with the development of the arts, an understanding of the divine nature of men
(unlike that of animals) led to a dislike of non-controlled actions that showed humans’
animal side. Gestures were considered non-controlled and so a movement to suppress them
emerged, in part led by Erasmus’s work: this fashion spread rapidly thanks to his On Good
Manners (1530/2003). The suppression of hand gestures when speaking was consciously
enforced, with Spain being the paragon of correct behaviour during the 16" and 17%

centuries (Burke, 1991, p. 78).

Maybe due to the animal association, gestures laid unstudied for centuries, in
addition during the 19™ century France led an official ban into the study of gestures, and
specifically the use of sign language was banned (Sacks, 1990, p. 122). Thus, it wasn’t until
the 50s, after the Second World War, that the study of nonverbal communication, and with
it gestures, began to develop.?”” However, it didn’t help that as the field of linguistics
developed some of its greatest thinkers eschewed gestures as not being significant to

communication (Chomsky, 1965).
4.3.1 Gestures

The term ‘gestures’ is often used to refer to movements of any part of the body:
eyes, face, head, arms, hands, torso, etc. (Queck et al., 2002). These have been studied in
speech, mostly independent of each other; analysing head movements (Jokinen, Nishida &

Yamamoto, 2011); gaze (Bavelas & Gerwing, 2011; Bavelas, Coates & Johnson, 2002;

% For a more detailed explanation of the study of gestures see Kendon, 2004.
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Cummings, 2011; Duncan, 1972) hand gestures (Alibali & Kita, 2010; Duncan, 2006; Kendon
2004; Seyfeddinipur, Kita & Indefrey, 2008). Although it is understood that no single
element in the communication event should be taken out of context and analysed alone
(Seo & Koshik, 2010, p. 2238), the reality is that it is very difficult and time consuming to
look at the whole. This needs to be done through a full microanalysis (as proposed by
Bavelas, n.d.) where all individual elements of the communication process are taken into
account. This sort of analysis is very useful to reveal information about the psychological
relationship between speakers, as shown in the study of a meeting between U.S. Air Force
members where gestures singled out one of the participants as being marginalized in the
group (McNeill et al., 2010). But gaze, facial expressions and body posture don’t need to be
associated with speech to have and/or convey meaning; moreover, this meaning often
contradicts the speech in that gestures might display emotions not given by the speech.
Gestures (except emblems) on the other hand, if performed without speech, would not be

understood.

Rossini defines gestures as: “intentional movements of the hands, arms, shoulders
and head, occurring within communicative acts, whose lexical access is shared both by the
speaker and the receiver” (2012, p. 23). We believe the head and shoulders are included as
they are often used instead of the hands, if these are busy, or with them, emphasizing the
same message. For the purposes of this study, we would like to add to this definition the
clauses that: the communicative act is a verbal one and that without speech the gesture
loses meaning. The present study will limit its scope to the observation of finger, hand and

arm movements; these will be referred to as ‘gestures’.

It is necessary at this point to delve into the nature and the various classifications of
gestures (taking Rossini’s definition of gesture). Despite the fact that gestures are used
throughout the world to communicate, their study in discourse analysis has only developed
in the last few decades, lagging behind the study of gaze or facial expressions. No doubt the
idiosyncratic properties of gestures and the lack of a visible formal code are at least in part

responsible.
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4.3.1.1 Types of gestures

We use the term ‘gesture’ for spontaneous movements made with the hands co-
occurring with speech in spontaneous talk. There are also hand movements that are
produced without speech and are understood by specific social groups who have codified
them, thus giving them a specific meaning, these are referred to as ‘emblems’ (McNeill,
2005, p. 5). Gestures are used in conversation even when the addressee is not visible
(lverson & Goldin—Meadow, 1997) — although the rate of gesturing seems to be less.
Gestures are, like words, not meant to last. They are difficult to repeat and are seldom
remembered (Bavelas, 2007, p. 129), being kept only in short-term memory. Neither the
speaker nor the addressee is metalinguistically aware of them (Bavelas, 1994, p. 210). This
occurs also with words in spontaneous conversation, where the exact utterance is seldom
remembered, suggesting a high level of unconsciousness. We believe there is a significant
difference between consciousness and control; Lakoff (2013) mentions that 98% of brain
activity is unconscious, as consciousness is a linear process and so it would be impossible to
be consciously aware of all the brain activity at a single moment — there is just too much of
it. However, a process such as speech is being controlled, even if we are not aware of
controlling it. The same is believed to be true for gestures. This control results in a certain

regularity in patterns that permits their categorization.

Gesture classification typically refers to the work of McNeill (1992), itself based on
prior classifications suggested by Efron (1941) and by Ekman and Friesen (1969), which are
based on gesture meaning and function. Gestures are categorized depending on their
reference to concrete events they might resemble (iconic) or abstract concepts
(metaphoric), orientation and reorientation (deictics) and discontinuities (beats). Although
revised nomenclature doesn’t refer to types anymore but to dimensions — as many gestures
will present more than one dimension: iconicity, metaphoricity, deixis (for pointing but also
any significant use of space) and beats, gestures that stress speech or keep the rhythm
(McNeill, 2005, pp. 39-40). Other terms used include those proposed by Rauschner, Krauss
and Chen (1996) whose research focused on what they term conversational gestures:
“unplanned, fluent hand movements that often accompany spontaneous speech” (p. 226).

The authors divided gestures into motor or lexical movements.
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Lexical gestures, are “more complex, less repetitive, more varied, and of longer
duration than motor movements and [...] seem related in form to the ideational content of
the accompanying speech” (Rauschner, Krauss & Chen, 1996, p.226). In conversation, these
are gestures which are synchronous to speech and serve to illustrate the utterance,
referring to it or adding independent information — Bavelas, who refers to them as topic
gestures, observed them to be 16% of gesture events, (1994, p. 217). Sometimes it is

possible to recognise the referent, such as a speaker saying:

She wacked the cat

and holding an imaginary umbrella; others are not so obvious as when the speaker moves
an arm away from the body in a straight line tracing the direction of the walk. McNeill

(2005) refers to them respectively as gestures with iconicity and metaphoricity.

Figure 4. — Gesture with iconicity, lexical or topic gestures.

Both hands are grabbing an imaginary Scene from Canary Row (minute 04°48”):
umbrella which is about to come down on Granny hitting Sylvester with an

the cat. umbrella.

In our corpus we find the following examples (the square brackets [ ] indicate the
speech co-occurring with the gesture) when one of our participants recounts the story of
the Lion and the Mouse (where a lion shows mercy to a mouse which later saves it from

hunters):
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Figure 5. — Referential gestures (iconic).

C. S. 1HK, written input, line No. 11

there is [a lion] and [a mouse]

The left hand, and most of the forearm, is | The right hand, and most of the forearm,
raised and dropped. This gesture is |is raised and dropped. This gesture is
repeated to refer to the lion later in the | repeated to refer to the mouse later in

retelling. the retelling.

In these utterances the gestures have taken a referent functionality, the left will
represent the lion through most of the story and the right the mouse. The hands do not take
on the shape of the lion or the mouse but are used to refer to them (anaphoric reference),

the predominant dimension being that of indexicality, (deixis or pointing).

Figure 6. — Iconical gestures (iconic).

C. S. 2HK, written input, line No. 120

[used his small sharp teeth to grind the rope]

Both hands in loose fists are
brought to the mouth and quick
small up and down movements
are used to represent the grinding

of the rope.

In this example the gesture resembles a concrete event; that of the mouse grinding the rope

with its front teeth, the main dimension seen is that of iconicity.
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There are also gestures in spontaneous speech that don’t look like their referent
(these have often been put aside in research) such as gestures used to seemingly emphasize
or stress a point of the speech — most often referred to as batons or beats (McNeill, 2005,
pp. 39-40). Rauschner, Krauss and Chen refer to these motor movements as “simple, brief,
repetitive, coordinated with the speech prosody, and apparently unrelated in form to the

conceptual content of the speech they accompany” (1996, p. 226). See Figure 7.

Figure 7. — Baton, beat or interactive gestures (pragmatic gestures).
C.S. 4HK video L1 line No. 92
to [where] tweety bird lived]]]]]
The right hand circles above
the left, no connection to

the content.

Bavelas (1994, p. 211) points out that these seem to have another function, apart
from giving emphasis, which could be that of involving the addressee. In 80% of the cases
(Bavelas, 1994, p. 216) they do not provide any information on the topic. Bavelas calls them

“interactive gestures” and has classified them as shown below in Table 1.
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Table 1. - Types of interactive (or motor) gestures.

Delivery gestures

Citing gestures

Seeking gestures

Turn gestures

General delivery

(“This is my point”)

General citing (“As

you said earlier”)

Seeking help (“How

do you say ...?")

Giving the turn
(“Now you can

speak”)

Shared information

(“As you know”)

Acknowledgement
(“l see that you

understood me”)

Seeking agreement
(“what do you

think?”)

llI

Taking the turn (

can add to that”)

Digression (“By the

Way”)

Seeking following

(“Did you get this?”)

Turn open (“The

floor is open”)

llI

Keeping the turn (

am still talking”)?®

(Adapted from Bavelas, 1994, p. 213)

Bavelas supports this classification by results from experiments where speakers did
not have an addressee who was visible or were asked to produce a monologue, and she
shows that in these instances, topic gestures were performed at similar rates as in face to
face dyads but the rate of interaction gestures decreased significantly (Bavelas, Chovil &
Lawrie, 1992) indicating that the use of interactive gestures varied with the context
(whether there was an addressee or not). In a normal face to face conversation these
interactive gestures will be from 10% to 20% of conversational gestures (Bavelas, 1994, p.

218).

However, we observe that there are speakers who gesture to aid themselves express
the thought, so perhaps an additional category ‘cognitive gestures’ ought to be added to the
above classification. These gestures could be considered ‘seeking’, with the difference that
the speaker is also the addressee, and he or she is seeking not so much words but whole

concepts.

*® Added by author.
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In our corpus® we find the following example of interactive gestures:

Line No. 131 and then Tweety [of course] saw

Small hand rotation with the right hand corresponding to ‘of course.’

Line No. 131 (continuation) [that and knew that it was him] so
Right hand still up; repeats hand rotation with accent on ‘that’ then to rest

position.

We chose to follow a simple categorization of gestures, based on the categorizations
of Bavelas (1994) and Rauschner, Krauss and Chen (1996). Following more current research
(Graziano & Gullberg, 2014) we identified just two types of gestures, lexical or topic,
referring to them as iconic — as they can be linked to the content of the speech; and motor
or interaction gestures, which we will refer to as pragmatic — as they seem to refer to the

communicative process itself rather than the content.

4.3.1.2 Gestural phrases

A full analysis of gestures also details their structure as gestural phrases, made up by
a number of phases. In many cases the gestural phrase (marked by square brackets) will
start from the resting position of the hand, the hand then moves to come into position, the
‘preparation phase’, and might pause for a moment, the ‘pre-stroke hold’, before the
‘stroke’ (marked by an underline below) is performed, this is the nucleus of the gesture
where key content, the newsworthy content, will be delivered, after the stroke the hand
might pause again, the ‘post-stroke hold’ and finally the hand returns to the ‘resting’
position (Kendon, 2004, pp. 110-114; McNeill, 2005, pp. 31-33). Gestural phases might
overlap or be realized in such rapid succession that not all the phases are performed or are

obvious to the observer. The phases are:

Pre- Post-

Preparation stroke stroke Retraction
hold hold

% From the video retellings in the L1, participant C.S. 1HK.
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Example based on Figure 5:

C.S. 1HK Line No. 11

there is [a lion]

the left hand, and most of the forearm, is raised and dropped

[and a mouse]

the right hand, and most of the forearm, is raised and dropped

In the above example it was possible to view two clear gestural phrases, one performed
with the left hand and one with the right, however the second phrase starts before the hand
has been brought to a rest in the first one. If we analyse just the right hand we find that the
first gestural phrase, indicated by the first set of square brackets, correspond to the
phonemes [a lion] and it lasts just 0.5 seconds. Initially the hands are resting on the
speaker’s lap in the resting position; as the speaker finishes the phoneme /a/ the arm begins
to lift up, from the elbow, the palm faces down with the fingers loosely down, the
preparation. When the hand reaches just above chest height it pauses for two tenths of a
second, the pre-stroke hold, before coming back down palm sideways, thumb towards the
body as if loosely holding a rectangular object, this movements corresponds with the
phonemes /Ii/, the stroke, and the hand is held in that semi-open position, post stroke hold,
while the right hand develops its phrase. Eventually both hands return to the resting

position on the lap.

McNeill (2012, p. 33) proposes that gestural phrases taken together with speech
tend to show synchronicity in the newsworthy elements of the speech, the parts that the
speaker considers important or wants to highlight. Newsworthy elements are understood to

be those that contain new or salient information.
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4.3.1.3 Gesture studies

Initially gestures were studied as tools to express emotions and personality.
Birdwhistle (1952, 1970)% systematized and classified gestures; and Kendon (1972)
deepened the studies by looking at the role of gestures in social interactions. The role of
gestures with speech was limited to five functions: redundancy, substitution, to
complement the speech, emphasis and contradiction (Ekman & Friesen, 1969). But as the
field developed a much more interesting possibility began to emerge: gesture as part of the

speech mechanism.

Modern gesture studies share the notion that gestures are part of the
communication process but diverge in their consideration of its importance and relationship
to speech (Gullberg, de Bot & Volterra, 2010, p. 6). The first division in the field came with
studies where gesture was believed to have a communicative function versus those
proposing that gesture is just an auxiliary manifestation to speech. De Ruiter (2000, p. 290)
believes this distinction to be somewhat arbitrary as it is possible that the speaker intends
the gesture as a communicative tool but it might not be perceived as such by the addressee,
thus rendering it auxiliary at best. The second branch, believing gesture to be auxiliary, can
also be split: Krauss, Chen and Gottesman (2000), advance that certain types of gestures are
just an aid to lexical retrieval. Other scholars, such as Alibali, Kita and Young (2000) also
believe gestures to be auxiliary to speech, not just for lexical retrieval, but as the visual
interpretation of thought, what is known as the Information Package hypothesis (IPH).
Nowadays there are enough studies on gesture demonstrating its use for much more than
lexical retrieval. Gesture has been linked to turn management and indicating repair
(Gullberg, 2008; Duncan, 2006); to refer to elements previously mentioned; to specify the
manner of the verb (in languages like Spanish where manner is not inherent in the verb); to
downplay unwanted information or stress other elements of the speech (Goldin-Meadow &
McNeill, 1999, pp. 164-166). Other functions include the release of cognitive capacities,

organize spatial information, thought development in children, or involving the addressee.?!

% Cited by Kendon, 2004, p. 68.

*! For a more comprehensive list of functions see Gullberg, 2006, p. 8.
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Our belief is that the gesture is indeed much more than an aid to speech: it forms a
unit with speech. The most obvious example backing up this statement is the different ways
in which bilinguals gesture when speaking one language or the other. This is partly due to
language differences: some languages, like English and Mandarin, encode information about
the mode of the verb (how the action is taking place) within the verb but information about
the trajectory, or path is given outside the verb (satellite-framed); others, Spanish, need to
add information to the verb to specify the mode but the path is coded within the verb (verb-

framed).

In English we can say:
The bird flew out of the room.

In Spanish the sentence will need a series of complements to specify how it left the room:
El pajaro salié de la habitacién volando.

The verb ‘salié’ also indicates the path.*? This difference is also observable in the gesture
that accompanies the utterances, suggesting that the development of the thought is
different in the two languages. In both cases we might observe the speaker mimicking the
act of flying out, but this is likely to be done with the parts underlined above: the verb, in
English; and with the complement in Spanish. The speaker could also give additional
information through gestures, indicating a fast flying for instance, a feature not contained in
the speech. Gesture, therefore, can be much more than a redundant flourish used by the
speaker. It is part of the thought. McNeill and Duncan (2000, p. 142) refer to this quality as
‘co-expressivity’, the gesture and the speech don’t always convey the same aspects of the

thought.

32 For further explanations see Slobin, 1996, Talmy, 2009 and Stam, 2006.
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4.3.1.4 Gesture processing mechanisms

Just as scholars disagree on the exact nature of speech production mechanisms the
same is true of gesture-speech production models. Various hypotheses have been put
forward over the last few decades, the first three hypotheses detailed below follow a

modular speech processing where gesture production is a process paralleling that of speech:

e The Lexical Retrieval Hypothesis (Krauss, Chen & Gottesman, 2000) which states that
gestures facilitate access to imagistic representations and allow retrieval of lexical
items from the mental lexicon. Gesture production is a dual process, the gesture
originates outside the speech production process, in the working memory, which
feeds into the conceptualizer module and aids lexical retrieval.

e The Image Activation Hypothesis, on which the sketch model is based (de Ruiter,
1998) proposes that gesture facilitates the process of speech generation by keeping
an image activated while the formulator module in the speech process encodes it.

e The Information Packaging Hypothesis (Kita, 2000), leading to the interface model
(Kita & Ozyiirek, 2003) has it that gesture facilitates the structuring of information
for expression in speech.

e The Growth Point Hypothesis (McNeill & Duncan, 2000) asserts that gesture and

speech are one and generated together, they are also the thought.
4.3.1.4.1 The Lexical Retrieval Hypothesis

According to Krauss, Chen and Gottesman (2000) lexical gesturing33 helps retrieve
the lexical information but not to pack it into clauses or to communicate. They also eschew
the notion that gestures might signal tension, although they do believe that speech is
affected if gesturing is restricted (pp. 264-265). Their gesture-speech model proposes two
interactive processes, a speech processor — based on Levelt’'s model — and a gesture

processor. According to their model, working memory holds the representation of the

3 By lexical gesturing Krauss, Chen and Gottesman, (2000) refer to gestures which co-occur with
speech but “are not deictic, symbolic or motor gestures” (p. 264). By focusing on only one type of
gestures Krauss, Chen and Gottesman are likely to have discarded valuable data that might have

resulted in a more complete model with various processes.
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concept; this is transformed into a linguistic proposition which might not incorporate all of
the features of the initial concept. Non-propositional elements, such as spatial or dynamic

features, are then interpreted into gestures through a motor system.

Lexical retrieval is performed when the kinesic monitor (part of the gesture
processor) feeds spatial or dynamic information to the blocked phonological encoder,
priming the speech processor by activating words with those spatial or dynamic
characteristics out of which the relevant one is retrieved. This model only allows dual
speech flow between the elements of the formulator (lexicon, phonological and
grammatical encoder). An additional link between the two systems occurs at the articulation
phase when the auditory monitor signals the gesture to stop as it hears the relevant lexical
element. Krauss, Chen and Gottesman (2000), describe the synchrony between gesture and
speech in an experiment performed by Morrel-Samuels and Krauss (1992). The experiment
showed that lexical gestures will not start once articulation has begun and that there is a

high synchronicity between them. Krauss, Chen and Gottesman add that:

We can think of only two ways in which such a temporal relation could exist without
interaction between the gesture and speech production systems: (a) gestures of long
duration are associated with unfamiliar words; (b) speakers somehow can predict a
priori how long it will take them to retrieve a particular word form, and enter this

variable into the formula that determines the gesture duration. (p. 270)

Morrel-Samuels and Krauss go on to say that they do not believe either option is
plausible, but they do not spurn the possibility of alternative gesture-speech processes

existing (1992, p. 621).

4.3.1.4.2 Image Activation Hypothesis

In the Image Activation Hypothesis the gesture is originated within the speech
processor, in the Conceptualizer, but it then follows a parallel path to that of speech. The
gesture is communicative and might carry information that the speech doesn’t. The Lexical

Retrieval and Image Activation Hypothesis assume that the exchange of information is one-
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directional always: from gestures to speech — gesture is translated into speech (see Figure

8).

Figure 8. — The Lexical Retrieval gesture- speech processing system.

4.3.1.4.3 The Information Packaging Hypothesis

The Information Packaging Hypothesis is somewhat based on Levelt’s model in that
there is a conceptualizer, a formulator and an articulation module but the conceptualizer is
made up of an action and a message generator, the first leading to motor control, the
second to speech formulation. Here the gesture can communicate information that has not
been encoded in the speech. Kita focuses on representational gestures which he defines,
following McNeill’s terminology (1992), as iconic and abstract deictic*® gestures (Kita, 2000,
p. 162). He focuses on these because he believes that they must have a cognitive as well as
a communicative function. He bases this assertion on the fact that speakers don’t suppress
all gestures even if they are not being seen by an addressee. Kita’s hypothesis is based on
the idea that there are two types of thinking: analytical and spatio-motoric. Gestures are

related to spatio-motoric thinking, while analytic thinking is the default mode when

3 Deictic gestures will be included within the iconic category in this study.
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speaking. Analytic thinking provides a structure to concepts by creating non-modality

specific analytical templates, these can be linguistic or non-linguistic in nature.

Thus spatio-motoric information will be conveyed both by analytic thinking (the
default) and the more specialized spatio-motoric thinking. This is possible thanks to two
mechanisms, one identifying the degree of matching between the two thinking modes and
the other exchanging information between the modes. Thanks to this exchange, the
Information Packaging Hypothesis postulates that the gesture is created independently of

the speech that accompanies it (see Figure 9).

Figure 9. — The Information Packaging gesture- speech processing system.

Kita puts forward as proof the fact that gesture is used even during silences,
mismatches during phases of conceptual development and the use of similar iconic gestures
when talking about the same spatio-motoric experience, as shown in McNeill’s studies of

various cultures (1992) (Kita, 2000, pp. 164-171).
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Kita suggests that the two modes of thinking package information into chunks
roughly the size of a clause (2000, p. 169). The content of the analytic thinking will be
expressed as speech while spatio-motoric content will be expressed as gestures and also as

prosody. The steps are as follows:

1. The speaker selects a ‘scene’ (a part of a story).

2. The two modes of thinking formulate the scene so that it can be articulated within a
clause; this is done through a back-and-forth exchange of information to ensure
coherence. Complex information will be subdivided into shorter ‘scenes’.

3. When a good match is reached, externalization will begin, usually in the two
modalities. However, if due to external circumstances the match is not perfect then

asynchrony between the modalities might appear.

The IPH suggests that speakers have the full clause ready as externalisation begins,
which does not seem to be the case for all speakers in all circumstances (McNeill, personal

communication, March 2013).

4.3.1.4.4 Parallel processing frameworks — The Growth Point

The Growth Point (GP) hypothesis on the other hand is not based on the traditional
modular speech process, but is redolent of nodular activation theories. It believes that the
seed for the idea is found within a nodule, a GP, as this GP develops it activates related GPs
to which it is neurologically linked. The most activated GP is the one that will be fully
developed and externalized, either as inner or overt speech, through the use of speech and
gestures. The two modalities represent the same idea but not necessarily the exact same
information. As mentioned above, McNeill believes that the gesture is preferred to highlight

newsworthy elements in the utterance, particularly new information.

Gestures co-occurring with speech (not emblematic gestures) are idiosyncratic,
global and synthetic. Idiosyncratic because they are unique to the speaker, the context and
the utterance; global because they are whole in themselves, not a part of a larger gesture
(unlike speech where the parts make the whole); and synthetic as one gesture can combine

various meanings given in speech throughout the utterance. In the sentence:
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It left the room quickly.

The speech could be accompanied by a hand gesture where the second and third
fingers open from a loose fist with a fast sideways movement. This could be a gesture a
particular speaker uses in this particular instant, idiosyncratic; it cannot be broken down
into parts, so it is global; and it conveys the meaning of ‘leaving’ and ‘fast’, thus synthetic.
Meanwhile the speech has followed a coded phonological, lexical, semantic and pragmatic
system, common to a socio-cultural group, where the different parts combined to form the

utterance and each can be analysed into its components.

It could be considered that these two modalities, the gesture and the speech, are
opposites in their qualities, and if combined are capable of better presenting the thought.
This combination is what McNeill and Duncan (2000, pp. 141-161) refer to as the Growth
Point. The GP is the thought which in turn is the gesture-speech unit. The two modalities
come together to stabilize the thought, as each modality, by itself can’t fully contain it
(Lopez-Ozieblo & McNeill, forthcoming, 2015). As the two modalities are the same thought
they have to develop together and this should be obvious throughout the utterance and in
particular in those times during a conversation when speech ceases, such as in cases of turn

taking and self-repair.

Synchronicity has been shown to be disrupted only in cases of meaningful repetition,
where it could be argued that there is no thought, and so no GP. Stuttering, clinical or
induced by delayed auditory feedback does not disrupt the gesture-speech synchrony
(McNeill, 1992, p. 209). What we can conclude is that the speaking process is not just

speech, gesture also plays a role.

4.3.2 Gestures and disfluency

There is a dearth of studies that look into the relationship of speech and gesture in
self-repair; some exceptions are: de Ruiter, 1998; Seyfeddinipur, 2006; and Seyfeddinipur,
Kita and Indefrey, 2008. Although a number of scholars are currently studying various

aspects of the disfluency-gesture relationship (Graziano, Church & Brown, Colletta), the
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consensus of these scholars is that more research is needed in this field (personal

communication with the above, July, 2014).

Most studies that look at disfluency in speech together with gesture centre on the
relationship of the gesture and its synchronicity with the speech, in an attempt to find out
whether the timing of a gestural phrase phase shift could shed some light onto the gesture-
speech process (Chui, 2005; Seyfeddinipur, 2006; Seyfeddinipur & Kita, 2001; Seyfeddinipur,
Kita & Indefrey, 2008;). Seyfeddinipur and Kita (2001) reported on the synchrony of gestures
with the suspension and resumption points in overt repairs. Their findings indicate that
gesture suspension precedes speech suspension (p. 463), hinting at the disfluency to come,
and that gesture resumption precedes speech. This is seen as support for the Delayed
Interruption for Planning Hypothesis, as the speaker chooses when to suspend speech.
Seyfeddinipur and Kita suggest that the speaker knows that he or she will be disrupting
speech and when, controlling it. Another explanation could be that the gesture, being faster
than speech, ends earlier but if the next concept has not been developed yet there is
nothing for the gesture-speech to externalize (following the GP hypothesis of gesture-
speech being one and a parallel speech production process); yet another explanation would
be that there are two parallel mechanisms each with slightly different information,
operating at different speeds, with two stop signals, and so one concludes before the other

(following the Sketch Model and speech production in series).

Seyfeddinipur, in her 2006 thesis, studied the synchronicity of gesture and speech
suspension in German speaking dyads describing a room. She focused on gesture-speech
timings during cut-offs. The study was divided into three sets of experiments: a control one
to confirm that both gestures and words elicited a response within a similar time-frame; one
measuring the time between suspension of speech and gesture; and one measuring the rate
of gesture suspension in fluent and disfluent speech. Her results showed that there were no
differences in gestural rate in fluent or disfluent utterances but when she refined the above
results by dividing speech interruption into within word cut-offs and after word completion
cut-offs, she found that speech-gesture synchronicity in after word cut-offs concurred with
Seyfeddinipur and Kita’s previous results, gesture stopping before speech, but this was not

the case in within word cut-offs.
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From these results Seyfeddinipur concluded that there might be two stop signals
being activated, as suggested by the Sketch Model, and also “gesture suspension is closer
in time to error detection than speech suspension” (p. 143). But she observed a “small but
reliable” (p. 144) difference between the gesture-speech stopping times in cut-offs that
occur within a word and those where the word was finalized before suspension (there was
asynchronicity in gesture-speech in these cases). These observations, she concludes, could
be explained by either the Modified Main Interruption Rule hypothesis (Hartsuiker & Kolk,
2001) or the Delayed Interruption for Planning hypothesis. The modified MIR hypothesis
states that disruption is immediate upon detection of error, meaning that within word cut-
offs the hiatus ought to reflect planning time, so for more complicated repairs the hiatus
should be longer. The DIP hypothesis states no such constraints. There were no reliable
indications to rule out either hypothesis when considering gesture-speech. The author was
looking specifically for gestural actions that would support either the DIP or the MIR, see
Table 2:

Table 2. - Gestural actions to support the DIP or MIR.

Support for DIP / Against MIR

Within word cut-off Earlier stopping for gesture (speech is not stopped

immediately on error detection)

After word cut-off Larger asynchrony gesture-speech stop (gesture stops

first but the speaker goes on to finish the word)

The MIR hypothesis was not supported by results analysing within word cut-offs to
repair length intervals. Seyfeddinipur’'s results showed comparable intervals for both
simpler and complicated repairs, corroborating Blackmer and Mitton’s (1991) theory and
the Delayed Interruption hypothesis that planning starts before the disruption and that the
disruption is controlled. This is also supported by the fact that the speaker often changes
the articulation of the cut-off sound combining it with another type of disfluency and adding

a repair (Fox Tree & Clark, 1997, p. 161). However, Seyfeddinipur also mentioned that the

3> A control experiment was also carried out to ensure that motor control being faster than speech

was not the reason for faster gesture stopping.
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DIP predicts that “speech is interrupted as soon as repair processing has come to

completion” (p. 142) which doesn’t explain the pauses that often follow interruption.

Seyfeddinipur stated that error detection is closer in time in the gesture modality
than it is in the speech modality. This led her to conclude that her results contradict the
Growth Point Theory, as gesture and speech are not synchronized (2006, p. 143). However,
this conclusion does not take into account the context in which the suspension took place,
as the exact nature of the utterance might affect the suspension rate. As McNeill points out
(personal communication, February 2013) there seems to be temporal segmentations of
brain activity built around the lexical and morphological infrastructure of words. This means
that the phonological, syntactic and lexical layers might be processed at slightly different
speeds; a suspension of a syntactic or lexical nature might be faster than a phonological as
lemma selection takes 200 milliseconds to process and the phonological 450 milliseconds

(Hagoort & Levelt, 2009, p. 372).

Even taking context into account, the GP theory does not imply that there would be
exact synchronicity word to gesture, but that there will be synchronicity of these within the
thought. Seyfeddinipur seemed to be questioning the validity of the gesture-speech link in
GP because they were not synchronous and were produced at different rates within the
same utterance (slower speech did not result in slower gesturing). Seyfeddinipur argues
that, were the two modalities integrated as one system then, gesture suspension would
mirror speech disfluency, proposing de Ruiter’s Image Activation Hypothesis (1998, 2000) as

a more likely explanation.

If instead, we take McNeill’s explanations (2012) of the package gesture and speech
being the thought then we can see how as the thought is unpackaged through different
components, say one more spatial, one more temporal (Kendon, 1983, p. 17), the two
modalities could happen at different points in time but still be synchronous within that
thought-package. They will ‘appear’ at any point of the thought manifestation, but not

necessarily at exactly the same time.

Seyfeddinipur 2006 work was further developed in a paper, Seyfeddinipur, Kita and

Indefrey (2008), where the DIP theory was confirmed by showing that that cut-off to repair
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times were longer in after-word suspensions, and again longer with bigger repairs. These
results support the view that speakers prefer to maintain fluency by delaying repair. Also
supported by the authors’ observation at the end of their paper that speakers do not usually
interrupt their speech with “minor phonological errors” (p. 841) or what we described

above as slips of the tongue.

It is thought that if the disruption can be controlled and is related to the repair then
a suspension mid-word suggests that the repair is ready and speech should resume almost
immediately. On the other hand if planning is taking more time the speaker can finish the
word and still delay until repair commences, therefore the more complex the repair the
longer the hiatus when the reparandum ends in a full word. To keep the floor during longer
hiatus the speaker can use expressions like “I mean”, “that is” (p. 840). An interesting point
is that Hartsuiker, Pickering and De Jong report that stopping is harder if two words are

semantically related than if they are just phonetically related (2005).

4.3.2.1 Gesture in disfluency as an indication of lexical retrieval

Rauscher, Krauss and Chen (1996) hypothesized that if lexical gestures were aiding
lexical retrieval then their suppression would result in speech disfluency. To test whether
lexical movements aided lexical retrieval, the authors asked 41 students, native English
speakers (except one), to watch six excerpts of a Road Runner vs. Wile E Coyote cartoon and
then recount them under 6 varying conditions. Suppression of gesture was done by telling
the subjects that hand skin conductance was being monitored by electrodes, which were
the excuse used to immobilize their hands. Lexical difficulty was increased by instructing
subjects to use obscure words and further by inhibiting words with a specific letter. The
analysis of the lexical content proved that the subjects had indeed varied the lexical
difficulty as instructed. The results from the six conditions were further subdivided by
content, spatial or non-spatial. It seems that this variable was the one that dictated the
widest differences. Spatial content speech, under all speech conditions, always had the
speaker gesturing over twice as much as non-spatial content. Speakers’ speech would slow
down if they could not gesture if the content was spatial, but they spoke faster than under
control circumstances if it was non-spatial. When the lexical content was made harder

disfluency increased (both with and without gesture suppression), in particular the authors
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noted an increase in intraclausal filled pauses (those pauses filled with an ‘eh’ or ‘em’*®

occurring within a grammatical clause). They put forward these results as confirmation of
the link between hand gestures and speech production process and proposed two
explanations: either gestures are aiding lexical search or gesture suppression is affecting the
conceptualizer stage, although this latter explanation seems less likely as intraclausal pauses
(those more numerous with gesture suppression and lexical difficulty) are specifically

related to lexical searchers (Rauscher et al., 1996).

Rauscher and his collaborators suggested that suppressing the gesture prevented the
speaker from thinking while de Ruiter (2007) and Melinger and Levelt (2004) proposed
something radically different, a trade-off relationship between gesture and speech in terms
of communicative content. This hypothesis states that the harder speech becomes the
higher the chances of gestures taking over the communicative function. Similarly if gesturing
becomes harder then there will be more reliance on speech. This hypothesis was based on
the work carried out by Bangerter (2004) and Melinger and Levelt (2004) amongst others,
where gesture was restricted by immobilizing the hands, or speech was made harder by
restricting the use of certain words. However it is interesting to note that it contradicts the
results of research done by de Ruiter himself (1998), with no difference in gesture per word
rate based on the difficulty of the picture being described; or research done by Rauscher et

al. (1996), where the harder the speech the less time spent gesturing.

Perhaps due to these contradictions de Ruiter, Bangerter and Dings (2012) set off to
provide more evidence for or against the trade-off hypothesis. They tested the use of iconic
and deictic gestures with speech between dyads (a speaker and an addressee) sharing visual
input, describing an object both could see, and under no visibility conditions where the
addressee had to identify the object referred to by the speaker. By providing the reference
there was no question of issues with recall or speech rate, as mentioned by the authors of
the study (p. 234). We would like to add that their approach also eliminated turn
management issues. There were 48 dyads, all Dutch speakers, who had to identify figures in
42 trials. Iconic gestures were coded depending on their need to disambiguate information;

if a gesture was necessary because the speech was unclear, that was considered an

3¢ ‘U’ and ‘um’ respectively, Clark and Fox Tree (2002).
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obligatory (or demonstrative) gesture, otherwise it would be considered non-obligatory. It
was expected, to support the trade-off hypothesis, which proposes that the rate of gestures
per word would be higher with the figures that were harder to describe; however, this was
not the case. Overall if the interlocutors could not see each other no deictic and very few
obligatory iconic gestures were used, but the rate of non-obligatory iconics remained stable.
From these results de Ruiter, Bangerter and Dings (2012) concluded, supporting work by
Bavelas, Gerwing, Sutton and Prevost (2008), that deictic and obligatory iconics —
demonstrative gestures — are done for the interlocutor and so communicatively motivated,
while beats (Alibali, Kita & Young, 2000) and non-obligatory iconics are not communicatively

motivated (p. 243).

De Ruiter, Bangerter and Dings (2012) do not believe that non-obligatory iconic
gestures are to reduce the cognitive load in the speaker, as then there would be higher
gesture rates with higher cognitive loads, which was not the case in their study (p. 244).
They do note that their study increased the formulation of cognitive load, not memory,
which other authors have found to affect the rate of iconic gestures (de Ruiter, 1998,

Morsella & Krauss, 2004).

4.3.3 Neurological facts supporting the gesture-speech argument

Traditionally speech and gestures were regarded respectively as the manifestations
of the brain (thinking) and the body (moving), thus two separate entities, as according to
Cartesian theories. This meant that their study was never done together until the cognitivist
movement advocated for an integrated approach, proposing that the two entities are but

one (Willems & Hagoort, 2007, pp. 278-279).

Neuroscience confirms that communication also takes place through our vision, by
way of mirror neurons that trigger similar sensations in an observer as those experienced by
an observed subject. Mirror neurons were discovered in primates, and are believed to help
primates learn by imitation (Rizzolatti & Craighero, 2004). These are neurons that become
activated when an individual observes another’s actions, thus ‘mirroring’ the activation of
the neurons in the individual performing the action. Mirror neurons “fire not only when the

monkey executes a specific range of grasps but also when the monkey observes a human or
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other monkey execute a more-or-less similar grasp” (Arbib, 2012, p. 27). Mirror neurons are
presumed to exist in humans, although their existence has not been directly confirmed. It is
probably thanks to these that humans developed a feeling for others, a Theory of Mind that
allowed us to understand others, what they feel, see or know (Corballis, 2011, p. 18), to

cooperate (p. 91), and eventually to develop language.

Originally it was thought that different parts of the brain had specific functions (the
field of phrenology studied this, a very popular field in the early 18th century). Similarly it
was proposed that the various parts of speech production were processed by different parts
of the cortex and they all came together as in an assembly line in utterances. Since the 60’s,
the approach to language processing research is divided into the following component
parts: phonology, syntax and semantics, often overemphasizing this linguistic organisation
(Banich & Compton, 2011, p. 231; Ramachandran, 2012, p. 260). However modern brain
imaging technologies have allowed for the mapping of the location of these functions,
showing clear overlaps. Phonology refers to the representation of sounds in speech,
phonemics and phonetics (which is also related with the place of articulation and voicing —
part of the motor system); syntax refers to the grammar; and semantics to the meaning.
These three systems can, and are, independently affected in aphasics (persons with speech
difficulties as a consequence of a lesion), proving that, although they need to work together
in order to produce comprehensive speech, they are separate parts of one system.
According to the level of activation detected, these three parts are usually processed in the
left hemisphere — at least in the majority of right handed individuals (Armstrong, 1999, p.
116), and so it is common to refer to speech as being processed in the left hemisphere.
These studies are a clear example of the lack of importance traditionally placed on the non-

verbal (in the sense of “word” related) elements of speech, such as prosody.

Prosody relates to volume, rhythm, stress, pitch, intonation, timbre and tone
(Poyatos, 1992, p. 4) of speech, and it is considered important, amongst other things, in the
management of turns in conversations and to resolve disruptions (Benus, Gravano &
Hirschberg, 2011, p. 3002) but it should also be considered as an essential part of language,

as it can completely change the pragmatic meaning of the utterance.
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In the following Spanish example:

Vamos a casa — with a flat intonation would mean: We go home / We are going

home.

¢Vamos a casa? — with a raised intonation at the end would mean: Are we going

home?

iVamos a casa! — with a raised intonation at the beginning would mean: Let’s go

home!

In addition, should we place a pause after ‘vamos’ stressing ‘casa’ it would sound like an

order: ‘Go home’.

The processing of prosody normally takes place in the right hemisphere. Lesions to
this hemisphere, the ‘minor hemisphere’, used not to be regarded as important as those to
the left (Sacks, 1985) and yet their disruption to communication can be as significant as that
of lesions impacting the syntax or semantics processing areas. A native speaker of the
language will infuse different pragmatic meanings into the above sentences not only
through the use of prosody but also of other non-verbal acts. In particular there will be arm

and hand movements, head tilting and gaze changes to emphasize the various meanings.s7

It has been said that the three main components of speech comprehension and
production show an increased activation of specific areas of the brain (Feyereisen, 2003, pp.
220-221), and yet a meta-study of 129 language studies (Fedorenko & Kanwisher, 2009)
showed that there is much overlap in these brain parts. The phonological encoding is mostly
carried out in the left inferior frontal cortex (posterior areas of the premotor region

including area 44, part of Broca’s area) and the superior temporal gyrus. Semantic

*” This was shown in a small experiment during a workshop carried out by the authors at Hong Kong
University, 16™ Jan