
 

 

 

The Impact of Language Exposure on Fluency in Simultaneous 

Interpreting 

 

 

 

 

 

 

 

 

Oleksandr Kapranov 

Certified Interpreter (Italian), B.A. (Hons. English), PostgradDipEd.(German), Language 

Certificate (Swedish) 

 

 

 

 

 

 

This thesis is submitted in fulfillment of the requirements for the Degree of 

Doctor of Philosophy,  the University of Western Australia 

 

 

December 2008 



 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

I hereby declare that this submission is my own work and that, to the best of my knowledge 

and belief, it contains no material previously published or written by another person nor 

material which to a substantial extent has been accepted for the award of any other degree 

or diploma of a university or other institute of higher learning, except where due 

acknowledgement is made in the text. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 3 

Acknowledgements 

 

I  would like to acknowledge my sincere appreciation of the encouragement and 

omnipresent support of my scientific supervisor professor Kim Kirsner (the University of 

Western Australia). I am indebted to my co-supervisor associate professor John Dunn (the 

University of Adelaide), whose help has been invaluable. I am extremely grateful to 

professor Katherine Hird (The University of Notre-Dame), who contributed to the 

nourishing scientific milieu for my thesis to burgeon.  

 

I would like to acknowledge the Commonwealth  Government of Australia for its generous 

support in form of  the IPRS scholarship and the University of Western Australia for its 

UPAIS scholarship which made my PhD possible financially.  

 

I am indebted to Dr  Korning-Zethsen,  Dr  Vik-Tuovinen  and Dr Jacyszyn for their 

assistance with recruiting  participants for this study.    

 

I would like to acknowledge support, love and encouragement of my parents, Valentina 

and Peter, and my granddad Gregori, whose presence I felt thousands kilometers away 

from Europe in Perth,  the  windiest city in the world. 

 

 

  

 

 

 

 



 4 

TABLE OF CONTENTS 

ABSTRACT           8 

CHAPTER 1. SETTING THE CONTEXT                          9 

1.1. Introduction.                    10 

 

1.1.1. The interpreter‟s language competence               13  

 

1.1.2. Specialized skills in simultaneous interpreting                                            16 

 

1.1.3. A view of simultaneous interpreting from the perspective of                      20  
Dynamic Systems theory         

           
1.2. The purpose and rationale of the present thesis               29 

 

1.3. Specific research questions                 31 

  

1.4. General overview of the experimental design of                                                   32 

 

1.5. Experimental  design                  34 

 

1.6. Summary                    42 

 

 

CHAPTER 2.  LITERATURE REVIEW                               43 

 
2.1. Introduction                   44 

2.2. The study of pauses in speech                           45 

2.3.  Pauses in speech: definitions and classifications              48 

2.3.1.   Definition of pauses in speech based on acoustic and perceptual criteria           48 

2.3.2.   Classification of pauses based on silence/speech criteria               49 

2.3.2. Classification of pauses in speech based on durational criteria            51 

2.4.     Previous studies of pauses in  simultaneous interpreting                                          52 

2.4.1. Qualitative  perceptual studies of pauses in interpreting                                      53                                          

2.4.2. Quantitative acoustic  studies of pauses in interpreting                                        56 

2.3.  Summary and conclusion                58 

 

CHAPTER 3. THE METHODOLOGY OF            61 



 5 

INVESTIGATING FLUENCY IN SIMULTANEOUS INTERPRETING 

IN THE THESIS  
 

 

3.1. Introduction                   62 

3.2. A quantitative approach to the investigation of fluency proposed by Kirsner et al.      63 

  3.2.1. Lognormal shape of pause distributions                64 

 3.2.2. The boundary threshold                 67 

 3.2.3. Fluency analysis procedure                 69 

3.3.Experiment 1: the pilot study                                                                                          73 

3.3.1. Hypothesis                  73 

3.3.2. Participants                  74 

3.3.3. Methods                   75 

3.3.4. Material                   78 

3.3.5. Tasks                   79 

3.3.6. Results                   84 

3.3.7. Discussion                  87 

3.4. Summary and conclusions                  97 

 

CHAPTER 4. THE IMPACT OF LANGUAGE EXPOSURE ON  

FLUENCY IN SIMULTANEOUS INTERPRETING                   99 
 

4.1.  Introduction                                                                                                     100 

4.2. Experiment 2                 100   

4.2.1. Participants                101 

4.2.2.  Hypothesis                102 

4.2.3. Material                 103 

4.2.4. Method                 103 

4.2.5. Results                 105 



 6 

4.2.6. Discussion                110 

4.2.7. Experiment 2 Summary and Conclusion            124 

4.3. Experiment 3                 125 

4.3.1.  Hypothesis                126 

4.3.2. Experimental tasks and procedure             127 

4.3.2. Treatment 1                           129 

4.3.2.1. Participants                130 

4.3.2.2. Material                131 

4.3.2.3. Results                                                                                                        131  

4.3.3. Treatment 2                     134 

 4.3.3.1. Participants                134 

 4.3.3.2. Material                135 

 4.3.3.3. Results                135 

4.3.4. Discussion                138 

4.4. Summary and conclusion                 147 

 
CHAPTER 5.  THE IMPACT OF  ON-GOING LANGUAGE    EXPOSURE ON 

FLUENCY IN SIMULTANEOUS INTERPRETING                                             150                                
 

 

5.1. Introduction                 151 

5.2. Experiment 4                 153 

  5.2.1. Hypothesis                153 

5.2.2. Participants                153 

            5.2.3. Material                  155 

          5.2.4. Method                 156 

            5.2.5. Results                 156 

  5.2.6. Discussion                      159 



 7 

5.3.  Experiment  5                 168  

5.3.1. Hypothesis                169 

5.3.2. Participants                169 

5.3.3. Material                  170 

5.3.4. Method                 170 

5.3.5. Results                 170 

5.3.6. Discussion                 173 

5.5. Summary and conclusion                180 

 

CHAPTER 6. CONCLUSIONS                  182 

 

6.1. Conclusions              183 

6.2. Pedagogical implications for interpreter training          187 

6.3. Limitations of the present research and suggestions for  the future studies       188 

 

REFERENCES            190 

APPENDICES            220 

 

 

 

 

 

 

 

 



 8 

ABSTRACT 

 

Five experiments are presented in this thesis. They investigate the impact of the 

interpreter‟s language exposure on the interpreter‟s fluency in simultaneous interpreting. 

The measurement of the interpreter‟s fluency involves a quantitative procedure developed 

by Kirsner and his colleagues (2002). The procedure is based on computer-assisted 

analyses of pause and speech segment durations and associated variables. The quantitative 

measures are employed to determine whether or not different levels of the language 

exposure influence fluency in simultaneous interpreting.  The impact of the interpreter‟s 

language exposure is elaborated upon within the framework of dynamic systems theory. 

  Experiment 1 is a pilot case study investigating the applicability of the 

methodology developed by Kirsner and his colleagues (2002, 2005) to the research in 

fluency in simultaneous interpreting. In Experiments 2-5 this methodology is extended to 

investigate the impact of the participants‟ language exposure on fluency in simultaneous 

interpreting involving various language pair combinations.  

Experiment 2 investigates the interpreter students‟ exposure to their third working 

language, Norwegian. It has been found that the participant‟s fluency in the experimental 

tasks critically depends on the amount of out-of-classroom language exposure, involving 

the language exposure to Swedish, a language typologically closely related to Norwegian.  

Experiment 3 investigates the impact of the interpreter students‟ language 

exposure gained during the stay abroad in Germany on their fluency in interpretation 

from/into German. Significant gains in fluency due to the stay abroad have been found 

between the groups of participants and their respective controls who studied German at 

their respective home universities.   

  Experiments 4 and 5 explore the impact of the on-going language exposure to the 

interpreter‟s second language in the conditions of discontinuity in practicing simultaneous 

interpreting. The participants with the language pair combinations Finnish/Swedish 

(experiment 4) and English/Russian (experiment 5) have discontinued practicing 

simultaneous interpreting, yet enjoy a continuous exposure to their working languages. The 

participants have exhibited superior fluency measures compared to their respective controls 

(beginner and advanced students), and inferior fluency measures compared to the control 

group of professional interpreters.  

Data analysis of all the participants under all experimental conditions have not 

yielded any pause duration distributions specific to simultaneous interpreting.       
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1.1. Introduction 

 

Human beings have remarkable ability of telling in one language what was first told in another language 

(Gutt, 2000:205).   

 

The process of globalization has highlighted the role of simultaneous interpreting in 

economic, political and social forms of human interaction. Simultaneous interpreting is a 

complex socio-communicative  phenomenon involving the interaction between the 

interpreter and the target audience, the speaker and the interpreter,  the interpretation and 

the target audience, the speaker and the target audience, who are physically co-present at a 

given place and time in the particular interpreting situation (Dam & Schojdager, 1994:171; 

Hatim, 2001; Pöchhacker, 1995:37; Wills, 1996).  

Simultaneous interpreters are expected to produce accurate, acceptable, 

understandable, coherent, idiomatic, fluent, meaningful and faithful interpretations without 

additions, omissions, editing or embellishing (Clifford, 2001:370; Kurz, 2001:4; Munday, 

2001:42; Pöchhacker, 1995:39; van der Broek, 1998:6). The target audience‟s  expectations 

of the interpreter‟s performance involve absence of pauses and hesitations, pleasant voice 

qualities and verbal rendition the speaker‟s non-verbal behavior, if it contributes to a better 

understanding of the to-be-interpreted  message (Ahrens, 2005; Harris, 2003; Mead, 2005; 

Poyatos, 1997a & 1997 b; Yagi, 2000).   

To be able to meet the target audience‟s expectations, the interpreter has to master a 

broad repertoire of skills. They involve an excellent knowledge of the working languages, 

an effective execution of concurrent tasks, the ability to share attention in a constant series 

of task switching, concurrent activation of the two languages, attention allocation between 

two parallel audio streams, on-line chunking of the input, temporary storage and meaning 

extraction of large chunks of the input language, verbal fluency to keep pace with fast-
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speaking speakers, monitoring while listening, coordination of listening, memory and 

speech production, access to new input while reformulating (Agrofoglio, 2004; Ahrens, 

2005; Altmann, 2007:478; De Groot & Christoffels, 2006:196; Fabbro & Daro, 1995:310; 

Paradis, 1997; Rinne et al., 2000:85; Roca de Larios et al., 2001:499; Rudd & Fraser, 

2000:203).  An „ideal‟ interpreter possesses skills in both languages and cultures, 

objectivity, practical experiences and in-service professional development, socio-cultural 

skills and responsibility (Kurz, 1992;  Roat et al., 1997; Setton, 1999).  

Simultaneous interpreting is a complex bilingual meaning-oriented verbal task 

involving concomitant activities of listening, analyzing, comprehending, translating, 

editing and reproducing in real time under externally controlled input in the source 

language.   The simultaneity of comprehension in the source language and speech 

production in the target language is considered a salient characteristic of simultaneous 

interpreting. It is hypothesized that simultaneity requires  enormous amount of processing 

capacity and taxes the interpreter‟s cognitive resources (AIIC, 2002; Christoffels & de 

Groot, 2004:228; Gerver, 1969; Gile, 1995:170; Lee, 1999; Liu et al., 2004; Wu, 1994:88). 

Empirical experiments seem to indicate that massive and concurrent activation of both 

cerebral hemispheres is required when the interpreter is engaged in simultaneous 

interpretation (Tommola, 2000/2001).  

  The process of simultaneous interpreting is considered a complex problem-solving 

cognitive activity. Arguably, it involves constraints posed by the interpreter‟s working 

memory, context of the to-be-interpreted subject matter and expectations of the target 

audience.  Working memory capacity is needed for on-line activation and maintenance of 

the relevant information chunks during the performance and switching between the source 

and the target languages (Grosjean, 1997; MacAndrew et al., 2002:465). Contextual 

constraints induce  the interpreter‟s on-line selection  of the  limited incoming chunks of 

the input to ensure optimal and correct  interpretation of the incomplete chunk (Isham & 
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Lane, 1993; Macizo & Bajo, 2004:181; Meyer et al., 1998; Riccardi, 1998:172).  The 

interpreter has to make on-line decisions regarding semantic vagueness,  syntactical 

complexity, distribution of central and peripheral information, stylistic devices and other 

sociolinguistic variables, such as  discourse register - formal and informal, public and 

private (Chafe & Tannen, 1987:395; Wills, 1996:176).  

The interpreter‟s on-line problem-solving involves a constant interplay between the 

interpreter‟s language-dependent and language-independent strategies. The interpreter‟s 

language-dependent strategy presupposes a procedure where the interpreter follows the 

surface form of the source as much as possible when producing the output in the target 

language (Dam, 1998:52), especially when dealing with technical terminology and proper 

names (Clifford, 2001:368; Gutt, 2000:229).  The interpreter has to enjoy superior levels of 

linguistic competence to enable her on-line short-cuts in the search for semantic matches 

between lexical, syntactic and discourse equivalents in the source and the target languages 

(Hatim, 2001:168; Macizo & Bajo, 2005).  

Language-independent strategy involves a detachment from the surface form of the 

source and production of the linguistically reformulated output on the basis of the 

conceptual representation of the meaning of the input. This mode is more cognitively 

demanding, since it involves processing at a deeper semantic level and consumes much of 

the interpreter‟s cognitive resources (Fabbro et al., 1990). Language-independent strategy 

presupposes that the interpreter‟s cognitive resources are channeled to the activation of 

lexical units and their on-line monitoring, whilst waiting for the incoming meaningful 

chunks to be fully comprehended and integrated into the discourse representation. 

Presumably, the interpreter‟s language-independent strategy is motivated by the necessity 

to produce an output which is functional, informative and is not cognitively taxing to attend 

to.  It is generally assumed that both techniques are available to professional interpreters 

and they can alternate between the two to select the best strategy according  to  the specific 
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circumstances (Dam, 1998:53; De Groot & Christoffels, 2006; Gile, 1995 & 2006; Reder, 

1987). 

 

1.1.1. The interpreter’s language competence 

 

Bilingual language proficiency is thought of as a critical variable, which defines the task of 

interpreting. A superior level of bilingualism is considered a prerequisite for the 

interpreting activity (AIIC, 2002; Gile, 1995:24; Moser-Mercer, 2000 & 2005; Neubert, 

1997 & 2000; Skaaden, 2003:76). Bi- and multilinguals are considered to constitute a pool 

of potential candidates for intensive training programmes in interpreting and translation 

(Piccaluga et al., 2007:1317; Setton, 1999:57). Arguably, natural translation is an innate 

skill in all bilinguals (Harris, 1992). It is theorized that natural trnalstion is enbled by a 

single neural substrate common to the bilingual‟s both languages (Ardila et al., 2000). The 

single neural substrate enables a more profound encoding and decoding compared with 

monolingual encoding and leads to natural translation between lexical items (Grosjean, 

1997:341; Silverberg & Samuel, 2004:393).   

Presumably, there are observable similarities in the performance of simultaneous 

interpretations between interpreters and bilinguals (Christoffels et al., 2003). Bilinguals are 

people who need and use two or more languages to communicate in their everyday lives on 

a regular basis and switch from one language to another at will (Costa & Santesteban, 

2006:115; Grosjean, 1997; Kohnert, 2004:294). Bilinguals differ along a continuum 

involving sociolinguistic background, type of bilingualism, cerebral representation of the 

languages in the bilingual brain, degree of the second language proficiency, age, context 

and sequence of acquisition of languages (Ardila et al., 2000; De Bleser et al., 2003; 

Grosjean, 1997:344; Harris, 1992). Bilinguals are routinely studied as control groups in 

empirical studies involving interpreting tasks. Dillinger (1994) has found small quantitative 
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differences and no qualitative differences between the group of interpreters and fluent 

bilinguals. Green (1998) reports no behaviour laterality differences in shadowing, 

paraphrasing and interpreting between professional and ordinary bilinguals. No significant 

differences between the first year interpreting students and professional interpreters in 

comprehension scores are reported   (Moser-Mercer et al., 2000). However, there are 

empirical data indicating that trained interpreters differ from bilinguals in memory skills 

(Bajo et al., 2001). These findings lead to an assumption that interpreting is an extended 

use of acquired language knowledge, an ability that accompanies bilingualism naturally 

(Setton, 1999:58). It is inferred from the current literature that there is no consensus 

whether skills in interpreting are an extension of superior levels of the second language 

proficiency shared by both interpreters and bilinguals, or whether they involve specific 

skills not found in normal bilinguals (Shreve, 1997:121).  

Professional interpreters are referred to as highly fluent compound bilinguals with a  

superior command of their working languages, who engage in a specific kind of linguistic 

information processing involving bilingual code-switching under conditions of extreme 

stress (Ahrens, 2005; Moser-Mercer, 1997; Valdes & Angelelli, 2003:65; Wills, 1996:147). 

Similarly to professional interpreters,  bilinguals are able to perform conscious code-

switching  from their first language to their second language.  To manage on-line code-

switching,  bilinguals must have mechanisms of segregation, inhibition and coordination to 

prevent cross-talk between the first and second languages (Finkbeiner et al., 2006; 

Hernandez et al., 2005:220; Meuter & Allport, 1999:33). However, whilst ordinary 

bilinguals choose one or another of their two languages depending on a complex set of 

discourse factors, interpreters do not enjoy such a free choice (Vadles & Angelelli, 

2003:58). Paradoxically, whilst code-switching is thought to be one of the main difficulties 

associated with simultaneous interpreting,  it is widely and effortlessly used by bilinguals 

during spontaneous conversation (Macizo & Bajo, 2005; Proverbio et al., 2004:1636).   
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Total activation of the two languages constitutes one of the interpreter‟s task 

requirements.  Similarly, the bilingual‟s two languages are never fully de-activated, and 

even minimal cues can activate the unselected language in a monolingual context (Duyck et 

al., 2004:117; Guion et al., 2000a & 2000b). Each of the bilingual‟s languages is able to 

maintain its full activation due to shared phonological, semantic and conceptual spaces 

supported by specific neurofunctional systems (Fabbro & Paradis, 1995; Finkbeiner et al., 

2006:153).  The overlapping activation for the first and second language seem to involve a 

subset of neural connections in the left-hemispheric language areas in the pariental, 

occipital and prefrontal regions (De Bleser et al., 2003; Dehaene et al., 1997; Duyck et al., 

2004:117; Guion et al., 2000a; Halsband et al., 2002:55).  The overlapping semantic spaces 

provide access to semantic elements of the bilingual‟s both languages. This, in turn, enables 

natural translation from the bilingual‟s first into the second language and vice versa.  This 

assumption is supported by findings indicating that lexical representations of both 

languages are situated within a unitary system (Duyck et al., 2004:116).   

  A superior  level of the interpreter‟s language proficiency eventuates through real-

life interactions and experiences that have been taking place over a considerable period of 

time. An increase in expertise leads to changes in bilingual representation and processing  

so that conceptual representations are accessed as quickly from the second as from the first 

language (De Groot & Christoffels, 2006; McElree et al., 2000:231).    The strength of 

lexical-to-conceptual connections between the interpreter‟s working languages requires a 

superior level of language proficiency (Kroll & de Groot, 1997:178). Assuming that the 

interpreter‟s performance is competence-based  and presupposes interconnectedness of 

skills, a critical question involves the role of skills specific to interpreting. 
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1.1.2. Specialized skills in simultaneous  interpreting  

 

Interpreting is a unique mode of the language use which requires interpreters to possess 

superior level skills in their working languages and skills specific to interpreting (Gile, 

2006; Neubert, 1997). Apart from bilingual competence, the basic components of the skills 

specific to interpreting  are i) extra-linguistic competence composed of bicultural, 

encyclopedic and subject knowledge; ii) instrumental-professional competence, involving 

professional ethics, knowledge of the technical tools in interpreting, self-confidence; iii) 

psycho-physiological competence, comprising attentional span and perseverance and 

competent articulation; iv) strategic competence, involving the interpreter‟s knowledge of 

the interpreting strategies  and the choice of problem-solving strategies; v) cognitive 

competence, involving  the facility to generate  and elaborate upon any type of discourse as 

required by the specific situation (Gran, 1998; Jekat & Massey, 2003; Neubert, 2000; 

PACTA, 2005; Padden, 2000:172; Setton, 1992; Viaggio, 1997).    

The interpreter‟s language competencies and skills specific to interpreting are 

interrelated with bilingualism (Clifford, 2001:366). However, recent research literature 

suggests  that lexico-semantic proficiency in languages is insufficient to be able to interpret 

simultaneously, considering how much informed decision-making is necessary for 

interpreting (Clifford, 2001:366; Gile, 2006). Presumably, a critical variable which 

differentiates interpreters and bilinguals involves the ability to use two languages 

simultaneously  in complex information-processing activities for sustained periods of time 

with only limited opportunities for rest (Bell, 1995:95; Ericsson, 1998:211; Hamers & 

Blanc, 1989:254).   

Presumably, professional interpreters develop specific ways of using their working 

memory. Working memory is required both for on-line chunking and on-line updating of 
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the discourse input. The interpreter is getting on-line input in a portion of speech, or chunks 

larger than a single word  (Gile, 2005:285; Goldman-Eisler, 1972; Shibahara, 2003). The 

input chunks are retained in the working memory, while the interpreter is still waiting for 

further speech input. The retention of chunks allows lexical and semantic access, 

reformulation and on-line speech production under temporal pressure. The interpreter must 

constantly make certain deliberate decisions to re-chunk the original input stored in short- 

term  memory to allow for possible changes of discourse on the part of the speaker and, 

concurrently, to monitor her own output  chunks for distortions. It is suggested that on-line 

re-chunking is trained by means of working memory  exercises offered at some  interpreter 

training programmes (Shyrjaev, 1979:64).   

It should be mentioned that working memory is considered an important skill in 

interpreting (Shyrjaev, 1979). Significant differences in working memory skills between 

novice and expert interpreters are reported (Liu et al., 2004). Professional interpreters are 

assumed to posses specific skills involving long term memory. These skills are considered 

subconscious semi-automatic behaviour involving a lexical, semantic and syntactic search 

for the first and second language equivalents (Shyrjajev, 1979:108). Presumably, complete 

sets of the first language-second language pairings, or translation equivalents in two 

directions are stored in the interpreter‟s long term memory.  Professional interpreters 

frequently access  translation equivalents in a routinely manner. This opens a possibility of 

forming   strong connections between the pairings of translation equivalents  in  long-term 

memory (De Groot & Christoffelsen, 2006; Paradis, 1997). Experienced interpreters are 

likely to develop memory skills and mental organization for the information retrieval 

governed, presumably, by a set of automatic responses stored in long-term memory (Gran, 

1998; Riccardi, 1998:174).   

  Interpreters must not code-switch whilst producing speech output into the target 

language.  Control over code-switching involves activation and inhibition of the complete 
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language system (De Groot & Christoffels, 2006:193; Grosjean, 1997). The interpreter‟s 

control over the code-switching inhibition and activation during on-line speech production 

can be considered a skill specific to simultaneous interpreting. It is inferred from the 

current research literature that  control over the inhibition of the code-switching mechanism 

is supposedly trained  through practice.  

Arguably, specific interpreting skills involve successful comprehension of the 

source speech coupled with successful inhibition of the source in the speech production 

into the target language (Moser-Mercer, 1997:5).   Contrary to the assumption that 

inhibition of the code-switching is specific to interpreting, there is empirical evidence that 

language switching in bilinguals may involve inhibition of the non-selected language. 

Bilingual speech production is assumed to involve  a stage of language-nonspecific 

activation of the bilingual system followed by a stage of language-specific lexical 

selection, where only words of the target language compete for selection (Costa et al., 

2006). Empirical studies of adult bilinguals‟ language processing  suggest that a certain 

inhibitory control mechanism must be in place to separate the two languages while 

processing is carried out in one of them (Kroll & Dijkstra, 2002).  Language inhibition in 

bilinguals is thought to be carried out by the same executive functions which are used for 

attention sharing and code-switching (Bialystok et al., 2004). Hence, spontaneous language 

switching in bilinguals‟ speech does not necessarily entail significant switching and 

inhibition costs (Bialystok, 1999:63; Campbell, 2005:85; Green, 1998).  This observation is 

evocative of the finding that interpreting seems natural in bilinguals, for example second-

generation migrant children who interpret for their parents on-line without any prior 

preparation  (Wadensjö, 1993). 

Anticipation is considered a skill specific to interpreting (Chernov, 1996). 

Anticipation refers to the simultaneous interpreter‟s production of an output chunk in the 

target language prior to the speaker‟s verbalization of the corresponding input chunk in the 
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source language. Anticipation is generally considered as a language-specific phenomenon 

and it is particularly useful when source and target languages differ in their surface 

structure (van Besien, 1999).  Professional interpreters develop strategic approaches to 

cope with the different demands experienced in interpreting between assymetrical 

languages and to overcome the limits of their language abilities or to offset the gap in 

knowledge between the interpreter and the speaker (Chang, 2005:24; Setton, 1999). 

Professional interpreters are reported to anticipate the incoming chunk based on a deeper 

semantic processing of the global message, probabilistic predictions as a reaction to 

multiple stimuli afforded by the language redundancy of the incoming message (Johnson, 

1996; Setton, 1999; Viezzi, 1991; Wills, 1996:40).  

 It should be noted that anticipation in general is referred to as a probabilistic 

behaviour which is biologically conditioned in humans (Arbib et al., 2006). Natural 

languages are sophisticated systems for encoding complex propositions and speaker‟s 

attitudes, and drawing assumptions about the incoming discourse.  It is inferred that 

ordinary monolinguals and bilinguals can derive complex, discourse situated messages 

through anticipation, by combining the output from decoding the linguistic expressions 

with the existing assumptions and perceptions, based on subtle phonological, lexico-

syntactic and nonverbal cues (Port et al., 1995; Port, 2003; Postma, 2000). 

Recent literature in the field of Translation and Interpreting studies is suggestive of 

a consensus in the research community that simultaneous interpreting is a complex high-

skill information processing activity composed of interdependent language-dependent and 

language-independent subskills (Gile, 1999; Kurz, 1992).  Following Kurz (2001), we 

argue that the study of such a complex activity as simultaneous interpreting merits a 

theoretical framework, which recognizes its complexity and offers a platform for its 

investigation.  
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1.1.3. A view of simultaneous interpreting from the perspective of 

Dynamic Systems theory  

 

Any theoretical account of simultaneous interpreting is bound to involve a range of 

different disciplines, such as linguistics, psycholinguistics, cognitive psychology and 

natural speech processing (Dam & Schojdager, 1994:169; Setton, 1999:63).  An 

interdisciplinary theoretical framework is evident from research in complex cognitive 

issues in simultaneous interpreting, such as the role of working memory, robustness of 

cognitive processes, simultaneity of language processes, and the emerging role of expertise 

in interpreting and brain activation measured in on-line interpreting situations  (Liu et al., 

2004; Tommola &  Helvä, 1998; Tommola et al., 2000/2001).  

An account of simultaneous interpreting as a complex system is offered by the 

„Effort Model‟ (Gile, 2005).  Within the framework of the „Effort Model‟, Gile identifies  

fundamental components, or „Efforts‟, -  Listening and Analysis, Production,  Memory  and  

Coordination - that tax  the interpreter‟s cognitive resources.  Listening and Analysis 

Efforts include reception and comprehension operations.   Memory effort involves 

information buffering and storage in the interpreter‟s short-term memory in-between the in-

coming chunks of the input and to-be-produced output. Production Effort represents 

verbalization, speech production, articulation and monitoring in the target language 

(Agrifoglio, 2004:44). Concurrent management of Listening/Analysis, Memory and 

Production requires Co-ordination.  

It is inferred from the „Effort Model‟ that the interpreter‟s output  exhibits 

properties of a limited capacity system compounded by a number of linguistic and extra-

linguistic constraints. The constraints are present on the following levels:    

• Auditory. On the auditory level the constraints may  involve  unique physical 
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properties of the speaker‟s articulatory system, the speaker‟s accent, and/or the background  

noise,  which cognitively tax   the interpreter‟s   comprehension of the input.  

• Articulatory. On this level the constraints may involve the interpreter‟s motor 

execution of speech  in the second language.  

• Symbolic.  The constraints operant on this level may  involve the interpreter‟s 

difficulty in establishing an on-line equivalence between the speaker‟s lexical structure and 

its lexical equivalent in the target language.  

• Cognitive. The constraints operant on this level may involve cognitively taxing 

operations, such as cross-domain mappings, refocusing, reformulation and conceptual 

blending.    

 Even though the constraints are operative on various levels, their precise 

configuration  is instantiated in a given interpreting situation and is subject to on-line 

dynamic re-configurations.  Extending Gile‟s view of the complexity of simultaneous 

interpreting, we hypothesize that simultaneous interpreting can be described within the 

framework of dynamic systems theory.  

Dynamic systems theory presents an account of change and development  

applicable to a diverse range of phenomena, in particular,  cognition and language (de Bot 

et al., 2007; Larsen-Freeman, 2007; van Geert, 2007). A system is considered „dynamic‟ if 

its components affect and change one another in the course of time (van Geert, 1998). A 

dynamic system involves  a time set, a state space and system operators -  variables and 

interconnected subsystems (Beer, 2000:92; de Bot, 2007:58).  

Variables in dynamic systems are characterized as “dynamic, complex, nonlinear, 

chaotic, unpredictable, sensitive to initial conditions, open, self-organizing, feedback 

sensitive and adaptive” (Larsen-Freeman, 1997:142).  Each variable interacts with other 

variables in the system, thus creating complex patterns of interaction, “which have a 

qualitatively different nature, although the patterns themselves are simple” (Longa, 
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2004:205). The system is constantly acting and reacting to other variables and that is why 

nothing in it is static. Dynamic systems theory posits that change and adaptation are 

multicausal and continuous and that any perceived stability emerges from the dynamics of 

the system.   

Any variable irrespective of the levels of the system can contribute to changing and 

maintaining the whole system (Thelen & Smith, 1994; Smith & Thelen, 2003). Dynamic 

systems are nonlinear and unpredictable as any variable can cause a change in the system. 

An insignificant “difference in the initial conditions triggers divergent effects, because   the 

initial difference increases exponentially” (Longa, 2004:204).   Even epiphenomenal 

variables of the system‟s environment and the system itself may exert substantive changes 

affecting the whole system and leading to reorganization and sudden catastrophic changes 

in the system.  Hence, the systems‟ behaviour cannot be predicted on the basis of  the 

behaviour of its individual variables taken in isolation (Longa, 2004:204).  

An important principle invoked by dynamic systems theory concerns the idea that 

development   involves temporal continuity of cognition and environment (Zednik & 

Strebinger, 2005). A change in the dynamic system is induced by the system‟s 

environment, and/or by the system itself via changes in i) its subsystems, ii)  its variables or 

iii) in the interactions of the variables in the system (de Bot, 2007:58; van Geert, 1994:50).  

The system is affected by the input from its environment and by the system‟s preceding 

state (van Geert, 1998:656). That means that the dynamic system‟s state at any given point 

in time is a function which reflects its prior state (Elman, 1991).  

Dynamic systems can self-organize and create a novel emergent state out of the 

contextual feedback from the system‟s environment and its previous state (Thelen & Smith, 

1994). Hence, a dynamic system and its environment are in relationship of mutuality, since 

one affects the other and vice versa (van Geert, 2003).  However, “emergent phenomena 

occur when a system composed of many individual elements exhibits collective behavior 
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that seems not to be built into the individual variables in any obvious or explicit manner” 

(Stewart, 1998:160).  

  Language can be viewed as a complex dynamic system. It involves various 

interdependent subsystems  - phonology, syntax, morphology, lexicon and pragmatics 

(Larsen-Freeman, 1997:149). Natural language “must be understood and accepted as a 

multifunctional, variability-oriented phenomenon, rather than statically determined entity” 

(Wills, 1996:5). The general principles of dynamic systems theory in communication 

involve “the interaction of a multitude of heterogeneous variables at different levels: in 

communication, in constructing meaning, in learning a language and among the languages 

in the multilingual mind” (de Bot et al., 2007:7).   

Dynamic systems approach assumes that language systems can grow or decline 

depending on resources and interactions between input and internal forces (de Bot, 

2007:62). Language is continually transformed by the  speaker in accordance with the 

experience that the speaker has enjoyed with the language (Bybee, 2006; Larsen-Freeman, 

2007).   In particular, dynamic systems theory conceptualizes speech as a continuous, 

graded, and interactive process. From the perspective of dynamic systems  theory speech 

involves “a high amount of error tolerance, incompleteness, inconsistency  and fuzziness, 

which is characteristic of systems that need to operate under natural, biologically valid 

circumstances”  (van Geert, 1998:653).      

Thus, the core characteristics of dynamic systems are involvement of the system 

variables in the time continuum,  its dependence on the initial conditions, 

interconnectedness of variables within the systems, variation in and among individuals,  

non-linear behaviour of the variables within the system and context-sensitivity (de Bot et 

al., 2007; Larsen-Freeman, 2007).  The application of these principles to the research space 

of Translation and Interpreting studies is novel. Adopting de Bot‟s (2007) and Gile‟s 
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(2005) approaches as the point of departure, we hypothesize that there are several reasons 

to account for simultaneous interpreting  as a complex dynamic system.  

First, real-time interactions of the variables in time-continuum.   Dynamic 

systems theory emphasizes an on-going, real-time interaction of  language, speech and 

cognition with the time-bound world, characterized by complex, continuous and adaptive 

transformations. Speech production unfolds in real time (De Cheveigne, 2003:548; Port et 

al., 1995; Zacks et al., 2001). Cognition is thought of as inherently dynamic, since every 

act of conceptualization requires processing time to eventuate (Langacker, 2001:8; Larsen-

Freeman, 2007).   

Simultaneous interpreting is a speech-bound process taking place in real time. 

Temporally distributed processes in simultaneous interpreting are crucial to the task.  For 

instance, the simultaneity of the interpreter‟s comprehension and speech production occurs 

in real time.  Speech comprehension and speech production are temporal events, with 

preceding words exerting syntagmatic influence on the interpretation (Beer, 2000:91). A 

dynamic nature of  interpreting process is open-ended, since it involves a co-present 

combination of heterogeneous variables, and even apparently incompatible properties at the 

same time (van Geert & Steenbeek, 2005; Ellis & Larsen-Freeman, 2006). An example of 

the seemingly incompatible variables involves the simultaneity of listening and speaking, 

which conditions the interpreter‟s  behaviour across the time continuum.  

Second, dependence on initial conditions. By definition, “interpreters use two 

languages at the same time and in the same place to broker communication between 

monolingual individuals” (Valdes & Angelelli, 2003:58).  Hence, the initial conditions of 

simultaneous interpreting involve the speaker, the interpreter, the target audience, the place 

where the interpretation is taking place, the equipment the interpreter uses, etc.  These 

initial conditions are embedded in time and space where they interact. Their interactions 

involve the speaker‟s interaction with the interpreter, the interpreter‟s interaction with the 
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target audience and the interpreter‟s interaction with her working environment in the 

interpreter‟s booth.  

The interpreter‟s performance sensitivity to the initial conditions of the interpreting 

situation can be illustrated by the speaker‟s variable. The speaker may be a native speaker 

or a native speaker with a regional accent or a non-native speaker. The speaker may read 

the speech with the text fast or, on the contrary, slowly, or may deliver a spontaneous 

speech. The speaker‟s spontaneous speech may be chaotic, repetitive, redundant, etc. 

(AIIC, 2002). The speaker related variables, which constitute the initial conditions of the 

interpreting situation, impact upon the interpreter‟s  performance. Minimal differences in 

initial conditions may exponentially amplify performance in interpreting (Longa, 

2004:206).       For instance, it has been found that the speaker‟s non-standard accent poses 

significant challenges for the interpreters and hinders the process of comprehension 

(Riccardi, 2001). The variable of a non-standard accent impacts upon the interpretation 

leading to critical consequences for the interpretation. 

Dependence on the initial conditions can be illustrated  by the observation of  

interpreter students who are enrolled in the identical interpreting course at the same 

university.  It has been observed that interpreter students produce different interpretations 

of the same source text (Vik-Tuovinen, 2006).  The initial homogenising effects afforded 

by the source text, the directionality of interpreting, the interpreting skills and the social 

ecosystem are cancelled by the differences in initial conditions among the students. The 

students‟ initial individual conditions may involve a degree of  the language mastery, 

previous educational background, the amount of exposure to the language, the amount of 

time spent in a foreign country whose language they study, other interpersonal and 

communicative skills transferable from the students‟ prior experiences (Kapranov et al., 

2008; Kapranov, 2009).   These variables may lead to divergent  interpretations of the same 
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source text.  The students who perform the same task of interpreting from the same source 

text, invariably produce interpretations which differ from each other.  

Third, interconnectedness of variables within the system. Interconnectedness of 

the variables within the system involves multiple interactions among every component of 

the system (van Geert, 2003). Complex systems are sets of interacting variables 

characterized by complete interconnectedness: all variables are interrelated, and therefore 

changes in one variable impacts on all other variables that are part of the system (de Bot et 

al., 2007:8).  Massaro and Shlesinger (1997) indicate that simultaneous interpreting is a 

complex task with multiple variables that cannot be fully isolated from each other. The 

simultaneity of the interpreting  process is not possible if variables are isolated  and 

decomposed (Shlesinger, 2000). The interdependent variables are the interpreter, the 

interpreter‟s training and performance history, the interpreting situation, the interpreting 

requirements  and component skills in simultaneous interpreting.  

In simultaneous interpreting the output is critically interconnected with the input. 

Simultaneous interpreting  involves constant series of complex conceptual judgments about 

the input and complex selections concerning the verbalisation of the output on the part of 

the interpreter.  To specify this interconnectedness, during the delivery the interpreter must 

go beyond one-off optimisation of the speaker‟s input adopting open-ended on-line 

adaptations to the speaker‟s speech deployment. Interpreters informally report that  the task 

involves periodic attempts to accumulate and impart information temporally at a right time 

for the output delivery rather than produce a single continuous utterance as a fast as 

possible. The point is also present in the argument by Setton (1999) that simultaneous 

interpreting is critically based on dynamic temporal variables. A rapid and immediate 

nature of simultaneous interpreting challenges the interpreter  to apply  her stored 

knowledge in a limited space of time and at a pace imposed by the speaker in order to give 



 27 

the best possible output (Setton, 1999).  Thus, the interpreter‟s output is interconnected  

with the speaker-driven pace.   

Fourth, non-linear behaviour of the variables within the system.  Contrary to 

the view of interpreting as linear and sequential (Shyrjajev, 1979), the process of 

interpreting can be best described in terms of non-linearity.  Whilst the interpreter is getting 

chunks of the incoming message, the chunk-by-chunk sequence is not linear. The size and 

conceptual volume of the chunk varies according to the input, thus making it difficult to 

predict (Ellis, 2006:172).  

The interpreter has to continuously adjust her output taking into consideration 

variations in the quality of the input, information density, and  variations in memory and 

production demands (De Groot, 2000). Non-linearity is illustrated by the interpreter‟s 

dynamic flow of the output. The output may be uninterrupted until it is compromised by an 

unexpected variable, involving, for instance, culture-specific humour, a difficult-to-

interpret metaphoric expression, an unknown to the interpreter in-house abbreviation or in-

house jargon, chunks with semantic or syntactic complexity, etc.  The non-linearity of the 

speaker‟s input maps into a non-linear behaviour on the part of the interpreter.  The 

interpreter may opt for an accuracy for fluency trade-off, or choose to regulate redundancy 

in order to facilitate comprehension (Hatim 2001:19).   

Non-linear behaviour involves internal self-reorganisation during the interpreting 

task. Internal self-reorganisation is manifested manifold. For instance, practicing 

interpreters report that they have to re-organise internal resources to set-off the periods of 

fatigue and/or burn-out towards the end of the task (Moser-Mesner, 2000).   

Internal self-organisation is evident  from the impact of  the change in directionality 

upon  the individual  interpreter (Mead, 2005). The change in directionality may cause 

significant intra-individual variation. It may impact on the interpreter‟s fluency of delivery, 

resulting, for instance, in producing more pauses in the interpreter‟s second language 
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(Mead, 2005).  Internal self-organisation is evident from self-monitoring. Due to a tight 

environmental feedback from the audience the interpreter is constantly engaged in self-

monitoring. Self-monitoring function is needed to securing the correctness of the output 

through self-repairs, for a control over the speed of the output and the interpreter‟s prosody. 

Fifth, context-sensitivity of the process of simultaneous interpreting.  The view 

of simultaneous interpreting as a discourse driven and context-dependant process is widely 

recognized in the literature (Gile, 2005; Diriker, 2004; Setton, 2002; Shlesinger, 2000). The 

interpreter‟s performance is normally embedded in a communicative interactional 

framework, or specific context (Wills, 1996:9). The contexts of the interpreting process 

involve both physical and cognitive spaces. The interpreter‟s physical space includes the 

conference venue, the specific technical facilities, the visibility of the speaker, etc. The 

interpreter‟s cognitive space is comprised of an individually perceived physical 

environment, long-term and short-term memory,  encyclopedic and cultural knowledge 

(Gutt, 2000:27).  

Interpretation is always affected by the context (Shlesinger, 2000). Context is 

needed to disambiguate the speaker‟s input and to explain specific socio-cultural 

phenomena (Gutt, 2000:76;  Lafford, 2007; Tucker & Hirsch, 1993:362). The interpreter‟s 

awareness of the context-sensitivity involves considerations of  „who is talking to whom, to 

what purpose, and to what possible effect‟ (Kurz, 2001:6). The contexts of interpreting are 

constantly changing through the interaction with the surrounding environment.   

Additionally, context-sensitivity involves intersubjective communicative spaces 

(Larsen-Freeman, 2007). Simultaneous interpreting can be viewed as a dyad interaction 

between the speaker and the interpreter in a co-constructed communicative space, where 

prosodic, lexico-semantic and non-verbal variables interact to create mutual understanding 

(de Bot et al., 2007:9). The context of simultaneous interpreting is thought of as a socially 

constituted, interactively sustained and time-bound phenomenon (Diriker, 2004). That is, 
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the contexts of simultaneous interpreting are manifold and non-static due to the dynamic 

nature of contexts. Assuming that  “context is not a predetermined entity, but depends on a 

concrete and specific conditions which vary widely in each case” (Longa, 2004:212), 

simultaneous interpretation can be viewed as an unpredictable, open-ended and complex 

dynamic system. 

We  assume that simultaneous interpreting is a complex system which involves 

dynamic variables. We have illustrated some of the dynamic principles in simultaneous 

interpreting by extending Giles‟s (2005) Effort Model into the current research thinking 

offered by dynamic systems theory, which provides a theoretical framework for the present 

project. The dynamic variables in simultaneous interpreting are i) space/time continuum of 

interpreting  contexts; ii) performance sensitivity to the interpreter‟s initial conditions, such 

as the interpreter‟s linguistic and/or educational background;  iii) interconnectedness of the 

series of judgement/selection operations dynamically distributed over interpreting contexts;  

iv) non-linearity of the interpreter‟s performance.  

 

1.2. The purpose and rationale of the present thesis 

 

A meta-analysis of the background studies presented in this chapter indicates that 

the interpreter‟s language skills and specialized skills in interpreting are indispensable for a  

successful interpretation. Previous research suggests that the interpreter‟s bilingual 

proficiency constitutes a starting point in her skills acquisition trajectory leading to a 

superior level of expertise in interpreting. It is inferred from previous studies that the 

interpreter‟s superior performance is a cumulative result of the years of intensive training 

and professional development.    

 Current research suggests the interpreter‟s bilingual skills can be identified as one 

of the critical variables impacting upon hre performance in the task (Christoffels & de 
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Groot, 2006; Dillinger, 1989 & 1994). Bilingual language skills of an interpreter are a 

complex notion. However, there are insufficient studies elucidating this complexity. For 

instance, whilst the language history and language proficiency are routinely taken into 

account in categorizing bilinguals (Cantone, 2007:5), there are insufficient studies 

exploring the interpreter‟s language history and language exposure and their impact on the 

interpreter‟s performance in general and on fluency in particular. Open questions exist on a 

whole range of issues that are applicable to the interpreter‟s language skills. Yet, current 

literature on simultaneous interpreting does not  explicitly address them from an empirical 

and  non-speculative vantage point (Dam & Schojdager, 1994:168; Gile, 1990:29).  For this 

reason, the field of Translation and Interpreting studies would benefit from developing the 

following key issues: 

  

i) A model that characterizes simultaneous interpreting as a process that unfolds 

dynamically over time under significant  pressure from several competing demands. 

ii) An empirical database reflecting key characteristics of the interpreter‟s fluency 

in simultaneous interpreting. 

ii) Consideration of the above issues in the light of the level of the language 

exposure of the individual interpreter. 

 

Filling the gap in the existing body of research, this thesis is concerned with the 

impact of the interpreter‟s language exposure on fluency in simultaneous interpreting.  The 

measurement of the interpreter‟s fluency involves a quantitative  procedure developed by 

Kirsner and his colleagues (2002). The procedure is based on a computer-assisted analysis 

of pause and speech segment durations and associated variables. The quantitative measures 

determine whether or not different levels of the language exposure influence the 

interpreters‟ fluency in simultaneous interpreting.  Subsidiary measures of the interpreter‟s 
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fluency involve the Correct Information Unit (CIU) scoring matrix (Nicholas & 

Brookshire, 1993), a qualitative measure to ensure that individual interpreters are not 

sacrificing quality in order to produce more fluent output.  The aims of the project are, 

therefore,  

i) to apply the  procedure developed by Kirsner and his colleagues (2002) to 

measure the interpreter‟s fluency in simultaneous interpreting;  

ii) to extract markers of the interpreter‟s fluency in simultaneous interpreting tasks 

and examine the impact of the interpreter‟s language exposure on fluency. 

In practice, we manipulate the interpreter‟s language exposure in three different 

ways, examining:  

  i) interpreter students‟ informal language  exposure to  the interpreter‟s third 

language;  

 ii) interpreter students‟ informal language exposure to the second language in the 

country where it is spoken and  juxtaposing it with formal second language exposure at the 

interpreter students‟ home universities; 

iii) discontinued interpreter students‟ informal on-going language exposure to their 

second/third languages  combined with the discontinued exposure to simultaneous 

interpreting.   

 

1.3. Specific research questions 

 

It will be examined in the present research whether or not  

  simultaneous interpreting will involve bi-modal pause duration distributions as in  

natural language, or whether it will lead to the formation of an additional pause duration 

distribution at ultra-long values unique to the task;  
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  the interpreter students‟ language exposure to their third language will lead to detectable 

differences in the pause and speech segment duration distributions in the interpretations 

from/into the third language;  

  the interpreter students‟ second language exposure gained abroad and interpreter 

students‟ language exposure gained at their home university will map into  detectable 

differences in the pause and speech segment duration distributions in the interpreting task;  

  the on-going exposure to the interpreter‟s working languages combined with the 

discontinued exposure to simultaneous interpreting will lead to detectable differences in the 

pause and speech segment duration distributions.   

 

 1.4. General overview of the experimental design  

 

 To address these questions, the following hypotheses have been formulated: 

 

Hypothesis 1.  Bi-modal pause distributions in simultaneous interpreting 

 

Precise shape of pause distributions in simultaneous interpreting has not been accounted for 

in previous research. However, data from empirical studies conducted by Kirsner and his 

colleagues (2002, 2003, 2007) indicate that natural speech is characterized by bi-modal  

pause distributions. Extending the hypothesis advanced by Kirsner (2002; 2003; 2007), it is 

my assumption that the analysis of pause and speech duration distributions will determine 

whether or not simultaneous interpretation produces a unique distribution or distributions.  

If a unique mono-distribution or multiple distributions are found in simultaneous 

interpreting, then it is hypothesized that simultaneous interpreting requires a unique 

cognitive solution, or cognitive  mechanism different from those involved in ordinary 

speech production. If speech in simultaneous interpreting is characterized by a bi-modal 
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pause distribution, then it implies that simultaneous interpreting does not require additional 

cognitive mechanism which is significantly different from a range of  cognitive structures 

involved in bilingual speech processing and production.  

 

Hypothesis 2. The interpreter’s exposure to the third language   

 

The hypothesis is based on the dynamic systems‟ argument postulating that a change in one 

variable impacts on various language sub-systems of an individual, including fluency.  It is 

assumed that the variation in the amount of formal and informal out-of-classroom exposure 

to the interpreter students‟ third language will map into various levels of fluency in 

simultaneous interpreting. If the amount of an informal out-of-classroom exposure to the 

third language is extensive, then the interpreter students‟ fluency in simultaneous 

interpretations will be characterized by low percentage of pausing time and, consequently,  

higher percentage of speaking time, inferior number of long and ultra-long pauses,  

increased  mean speech segment durations and  speech/pause ratio values.  If the amount of 

informal exposure to the third language  is insufficient or absent at all, then the interpreter 

students‟ fluency in simultaneous interpretation will be characterized by high percentage of 

pausing time, low percentage of speaking time, increased long and ultra-long pauses,  

decreased  mean speech segment durations and  decreased speech/pause ratio values.   

 

Hypothesis 3. The interpreter’s exposure to the second language gained abroad and at 

the home university 

 

The hypothesis is based on the dynamic systems argument that second language acquisition 

is a social accomplishment structured by the interaction with the context of acquisition 

(Larsen-Freeman, 2007). Differences in fluency in simultaneous interpreting tasks are 
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predicted to occur as a function of the context of exposure to the interpreter‟s second 

language. If the interpreter students‟ exposure to their second language involves a stay in 

the country whose language they are acquiring, then the interpreter students will exhibit 

superior fluency measures in simultaneous interpretations from/into their second language 

compared with the their controls who have learnt the second language at their home 

universities. Superior fluency measures in simultaneous interpretations tasks will involve a 

decrease in long pauses, a decrease in total pausing time, an increase in total speaking time 

and in speech segment duration and superior speech/pause ratio values. 

 

Hypothesis 4. The interpreter’s on-going exposure to the second/third language 

combined with discontinued interpreting practice   

 

The hypothesis is based on the dynamic systems argument involving a non-linear 

compensatory relationships between the variables (de Bot, 2007). Presumably, if one of the 

variables in the system is inoperative, its functions can be compensated for by other 

variables. If the interpreters discontinued practicing interpreting, but nevertheless  enjoy an 

on-going extensive exposure to their second language, then it is hypothesized that their 

fluency in simultaneous interpreting will be sustained by the operative second language 

skills, even though the interpreting skills are inoperative. The pause distributions will 

determine whether or not are similar in their performance to the current professional 

interpreters or interpreter students. 

 

1.5. Experimental Design 

 

The experimental design  involves the following procedures: 
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1. Testing interpreters at different stages of proficiency levels on a set of 

simultaneous interpreting tasks. 

2. Testing interpreter students on a set of simultaneous interpreting tasks involving 

their third  language.  

3. Testing  interpreter students on a set of simultaneous interpreting tasks involving 

their second  language.  

4. Testing interpreter graduates who discontinued practicing interpreting on a set of 

simultaneous interpreting tasks involving their second  language.  

 

Experiment 1. This experiment is a pilot case study. Its aim is to determine whether or not 

pause duration distributions in simultaneous interpretation are different from pause 

duration distributions observed for the same speaker under a variety of control conditions, 

including natural speech.  Relative to the control conditions, simultaneous interpretation 

may yield (a) no change in fluency parameters, (b) an increase in the mean or variance of 

one or more of the distributions or (c) the presence of a third and new pause duration 

distribution.  The experimental design involves both within-subjects and between-subject 

variables. The between-subject variable involves a period of practicing simultaneous 

interpreting professionally and a period of residence in the interpreter‟s second language 

country. The within-subject variable involves the interpreter‟s first and second languages. 

The dependent variable involves measures of fluency.  It is anticipated that fluency will 

vary from interpreter to interpreter, depending on the interpreter‟s professional and 

language experiences. 

Participants: N = 3. The pilot experiment is implemented with one professional 

simultaneous interpreter who has extensive expertise in interpreting and extensive 

residency abroad, one advanced interpreter student with extensive exposure to the second 

language in form of residency abroad and one advanced interpreter student without a stay 
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abroad experience. The participants‟ working languages are Danish (first language) and 

English (second language). 

Material: The source audio texts in Danish and in English respectively are political, topical 

speeches given orally and deemed suitable for non-specialized audiences.  

Procedure: The participants are recruited at the School of Languages and Business 

Communication, Aarhus Business School (the University of Aarhus, Denmark). The 

experiment consists of a one-off session held with the participants individually at the 

University of Aarhus, Denmark.   All the tasks are recorded via unidirectional lapel 

microphone by Olympus WS-100 digital voice recorder at a sampling frequency of 44.1 Hz 

and a 16-bit resolution.  

Method: The following tasks are presented to all the participants in the identical order to 

ensure comparability: 1) a semi-structured interview with the experimenter; 2) baseline 

fluency tasks; 3) simultaneous interpreting tasks.  Baseline fluency tasks involve i) 

spontaneous story generation in English and ii) a monolingual free recall from English into 

English. Simultaneous interpretation tasks involve one interpretation from English into 

Danish and one interpretation from Danish into English respectively. 

Data analysis: Speech segmentation of the participants‟ output is conducted in speech 

processing software PRAAT(Boersma & Weenink, 2006)  and facilitated by algorithm 

SpeechPauseWrite developed by John Dunn (2002). Statistical analysis is implemented  by 

the EM algorithm  in  MatLab (Mathworks, 2004).   

 

Experiment 2.  It is assumed that the interpreter‟s exposure to the third  language involves 

various forms of formal and extra-curriculum activities related to it - a period of stay in the 

country where it is spoken, reading extra-curriculum literature in that language, or listening 

to news/music in the third language, or out-of-classroom engagement in communication in 

the third language. The exposure to the language typologically close to the interpreter‟s 
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third language is considered a co-variable. A stronger out-of-classroom exposure to the 

third language will map into a more fluent interpretation from/into this language, whilst an 

absence of such exposure or insufficient exposure will map into a less fluent interpretation. 

Consequently, this experiment focuses on the contrast between (i) the interpreter students 

who have enjoyed a significant amount of informal exposure to their third language and the 

language typologically very close to it and (b) the interpreter students who have enjoyed 

inferior amounts of exposure to their third working language. This study is in effect an 

evaluation of the impact of the language exposure on simultaneous interpretation. 

Participants: N = 5. The experiment involves interpreter students who are enrolled in the 

interpreting programme in the language pair Finnish/Swedish and in the course of 

Norwegian, their third language. 

Material:   The source audio texts in Norwegian and in Finnish respectively are political, 

topical speeches given orally and deemed suitable for non-specialized audiences. 

Procedure: The participants are recruited at the Department of Scandinavian Languages at 

the University of  Vaasa, Finland. The experiment consists of a one-off session  held with 

the participants individually  at the University of  Vaasa, Finland.  All the tasks are 

recorded via unidirectional lapel microphone by Olympus WS-100 digital voice recorder at 

a sampling frequency of 44.1 Hz and a 16-bit resolution.      

Method:  The following tasks are presented to all the participants in the identical order: 1) 

a semi-structured interview with the experimenter; 2) baseline fluency tasks; 3)  

simultaneous interpreting tasks.  Baseline fluency tasks involve i) spontaneous story 

generation in Norwegian and ii) a set of free recalls: one from Norwegian into Norwegian, 

one from Finnish into Finnish, one from Norwegian into Finnish and one from Finnish into 

Norwegian. Simultaneous interpretation tasks involve one interpretation from Finnish into 

Norwegian and one interpretation from Norwegian into Finnish respectively. 
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Data analysis: Speech segmentation of the participants‟ output is conducted in speech 

processing software PRAAT(Boersma & Weenink, 2006)  and facilitated by algorithm 

SpeechPauseWrite developed by John Dunn (2002). Statistical analysis is implemented  by 

the EM algorithm  in  MatLab (Mathworks, 2004).   

 

Experiment 3. It is hypothesized that differences in fluency in simultaneous interpreting 

tasks are predicted to occur as a function of the context of learning the interpreter‟s second 

language. The experiment aims at juxtaposing two groups of beginner interpreter students 

contrasted across two contexts of the second language exposure  – one involves a stay 

abroad whilst another involves a stay-at-home context. The experimental design involves 

the following considerations: i) both the groups did not start their course in interpreting at 

the time of the experiment; ii) both the groups had no prior knowledge of the second 

language before they started learning it in their respective contexts; iii) both the groups 

started learning the second language at the same time. The rationale is to determine how 

different contexts of the second language exposure impacts upon fluency in simultaneous 

interpreting tasks. The variable of specific skills in interpreting is factored out. The 

manipulated variable involves a consideration of the context of the second language 

exposure. Based on the participants‟ first language criterion the experiment is divided into 

two parts, Treatment 1 and Treatment 2 

Participants:  N = 20 in total. 10 interpreter students have studied German in Germany for 

two semesters and their 10 respective controls have studied German at their home 

universities.   In treatment 1 five English first language participants are recruited at the 

University of Western Australia, Perth and matched with five respective controls recruited 

at the same university. In treatment 2 five Ukrainian first language participants are 

recruited at the National University of Kiev, Ukraine and matched with five respective 

controls from the same university.  



 39 

Material:  The source audio texts in German are derived from a discourse protocol devised 

by McNeil and his colleagues (1986). The source texts are lexically and semantically 

balanced topical stories given orally and deemed suitable for non-specialized audiences.  

Procedure:  The experiment consists of a one-off session. In treatment 1 the participants 

and their respective controls are tested individually at the University of Western Australia, 

Perth. In treatment 2 the participants and their respective controls are tested individually at 

the National University of Kiev, Ukraine.      All the tasks are recorded via unidirectional 

lapel microphone by Olympus WS-100 digital voice recorder at a sampling frequency of 

44.1 Hz and a 16-bit resolution. 

Method:   The following tasks are presented to all the participants in the identical order: 1) 

a semi-structured interview with the experimenter; 2) baseline fluency tasks; 3) 

simultaneous interpreting tasks.  Baseline fluency tasks involve i) spontaneous story 

generation in German; ii) a free recall from German into German. In treatment 1 

simultaneous interpretation tasks involve one interpretation from English into German and 

one interpretation from German into English respectively. In treatment 2 simultaneous 

interpretation tasks involve one interpretation from Ukrainian into German and one 

interpretation from German into Ukrainian respectively. 

Data analysis: Speech segmentation of the participants‟ output is conducted in speech 

processing software PRAAT(Boersma & Weenink, 2005)  and facilitated by algorithm 

SpeechPauseWrite developed by John Dunn (2002). Statistical analysis is implemented  by 

the EM algorithm  in  MatLab (Mathworks, 2004).   

 

Experiment 4. The experiment involves a group of the interpreter graduates who 

discontinued to practice interpreting after the graduation.  The aim of this experiment is to 

determine whether or not an extensive and on-going exposure to the interpreter‟s second 

language can help sustain previously acquired skills in simultaneous interpreting. The 
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manipulated variable in the experiment is a period of discontinuity in practicing 

interpreting professionally. We assume that the interpreter‟s fluency in the task can be 

viewed as a function of the degree of support afforded by the  second language exposure. 

Participants: N = 16 in total. 4 interpreter graduates who discontinued practicing 

interpreting, matched with the control groups – 4 professional interpreters, 4 beginner 

interpreter students, 4 advanced interpreter students. The participants‟ and the controls‟ 

working languages are Finnish and Swedish. 

Material:  The source audio texts in Swedish and in Finnish respectively are derived from  

a discourse protocol devised by McNeil and his colleagues (1986). The source texts are 

lexically and semantically balanced topical stories given orally and deemed suitable for 

non-specialized audiences.  

Procedure:  The experiment consists of a one-off session, held with the participants 

individually at the University of  Vaasa, Finland.     All the tasks are recorded via 

unidirectional lapel microphone by Olympus WS-100 digital voice recorder at a sampling 

frequency of 44.1 Hz and a 16-bit resolution.  

Method:  The following tasks are presented to all the participants in the identical order: 1) 

a semi-structured interview with the experimenter; 2) a set of simultaneous interpreting 

tasks: three from Swedish into Finnish and three from Finnish into Swedish.  

Data analysis: Speech segmentation of the participants‟ output is conducted in speech 

processing software PRAAT (Boersma & Weenink, 2005) and facilitated by algorithm 

SpeechPauseWrite developed by John Dunn (2002). Statistical analysis is implemented  by 

the EM algorithm  in  MatLab (Mathworks, 2004).   

 

Experiment 5. The rationale in experiment 5 is identical to that in experiment 4. 

Additional  manipulated variables in this experimental design involve the task variable, the 

working languages variable and the variable involving the period of discontinuity in 
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practicing interpreting. The set of simultaneous interpretation tasks administered to the 

participants and their controls in this experiment is characterized by a degree of difficulty 

compared with the experiment 4. Whilst in experiment 4 the source audio texts are 1,1 

minute in duration on average, the source audio texts in experiment 5 are longer and denser 

semantically than in experiment 4. We manipulate the participants‟ language pair 

combination. The  language combination in this experiment is Russian/English. We 

manipulate the duration of the discontinuity, extending it to 4.5 years between graduation 

and the time of the experiment.    

Participants:  N = 16. 4 interpreter graduates who discontinued practicing interpreting, 

matched with the control groups – 4 professional interpreters, 4 beginner interpreter 

students, 4 advanced interpreter students. The participants‟ and the controls‟ working 

languages are Russian and English. 

Material: The source audio texts in Russian and in English respectively are political, 

topical speeches given orally and deemed suitable for non-specialized audiences. 

Procedure:  The experiment consists of a one-off session,  held with the participants 

individually at the National University of  Kiev, Ukraine.       

Method:  The following tasks are presented to all the participants in the identical order: 1) 

a semi-structured interview with the experimenter; 2) one simultaneous interpretation from 

Russian into English and one simultaneous interpretation  from English into Russian.  

Data analysis: Speech segmentation of the participants‟ output is conducted in speech 

processing software PRAAT (Boersma & Weenink, 2005)  and facilitated by algorithm 

SpeechPauseWrite developed by John Dunn (2002). Statistical analysis is implemented  by 

the EM algorithm  in  MatLab (Mathworks, 2004).   
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1.6. Summary  

 

Previous accounts of the interpreter‟s skills are analysed and discussed in this chapter.  It is 

inferred from the currently available literature that the interpreter‟s bilingual  proficiency is 

thought to be a critical variable involved in the set of the interpreter‟s skills. Previous 

research, however, is suggestive of certain similarities in performance of the highly 

proficient bilinguals and interpreters. These similarities have lead some researchers to 

suggest that  bilingual skills are critical in interpreting, whilst the others indicate that 

bilingualism is a platform, whereupon specific skills in interpreting are facilitated by 

formal instruction.  Despite these two seemingly opposing approaches to the role of the 

language skills in interpreting, there remains a significant number of critical research issues 

not yet address in the current literature. The bilingual versus bilingual-cum-specific-skills 

argument provided a rich pabulum of ideas reflected in the experimental design of this 

thesis.    

The experiments described in the thesis aim at elucidating the interpreter‟s bilingual 

language skills through the prism of the interpreter‟s background history and her exposure 

to a variety of forms of the language experiences, e.g., exposure to the closely related 

languages,  stays abroad, on-going informal and formal interactions with the second 

language environment.  

A complex notion of the interpreter‟s bilingual skills is embedded in the  account of 

simultaneous interpreting as a resource-constrained space provided by the „Effort 

model‟(Gile, 2005) and extended by the dynamic system theory approach to natural 

language (de Bot et al., 2007; Larsen-Freeman, 2007).  
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2.1. Introduction 

  

Simultaneous interpreting is a complex cognitive task which requires superior levels of oral 

fluency in the interpreter‟s working languages.  Fluency in simultaneous interpreting 

depends on a cumulative result involving a multitude of interactive and parallel processes 

and variables. The concept of fluency in simultaneous interpreting includes semantic, 

syntactic, phonological, articulatory and discourse variables as well as the coordination of 

the orofacial system to articulate meaningful and coherent utterances in an unbroken flow 

of vocalization (Loebel et al., 1990:42; Damian & Dumay, 2007:195; Hieke, 1985:140).    

Given that simultaneous interpreting unfolds in time, the interpreter‟s fluency is 

regarded as a dynamic variable.  Fluency in simultaneous interpreting is influenced by such 

variables as speech delivery, time pressure, visual contact with the speaker or the target 

audience, working conditions, and high levels of physiological effort and the interpreter‟s 

level of  language proficiency (AIIC, 2002:16).  

Fluency is intuitively judged at all levels of language processing – articulatory, 

syntactic, semantic and pragmatic (Gordon, 1998:674).  The interpreter‟s fluency of 

delivery is  identifiable by the target audience, the interpreter herself and by computer-

aided research tools. As indicated by Mead,  

 

“Surveys among interpreters and conference participants confirm the importance of 

fluency as a determinant of quality in interpreting” (Mead, 2005: 37).   

 

 In this chapter we analyse previous studies of fluency in simultaneous 

interpreting. The meta-analysis of fluency in simultaneous interpreting involves both 

quantitative and qualitative approaches. A common methodological approach to measuring 
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fluency in simultaneous interpreting involves the measure of pauses (Yagi, 1999; Tissi, 

2000; Ahrens, 2005; Mead, 2005; Pradas Macias, 2006). Qualitative perceptual testing 

procedures of the investigation of pauses in interpreting rely either on introspection (Mead, 

2005), or on perceptual judgements of the participants (Pradas Macias, 2006). Quantitative 

testing procedures of the study of pauses in interpreting employ computer-aided analyses 

which yield statistical data characterizing pauses irrespective of introspection (Ahrens, 

2005; Yaghi, 1999). The measurement of fluency in simultaneous interpretation depends 

critically on the testing procedure and  methodology involved.  

 .     

2.2. The study of pauses in speech 

 

Pauses in speech are investigated in psychology (Kirsner et al., 2002; Campione & 

Veronis, 2002), psycholinguistics (Goldman-Eisler, 1968; Barik, 1973), natural speech 

processing (Fant & Kruckenberg 1989), acoustics and speech synthesis (Zellner, 1994), 

linguistics (Krivnova, 1991; Sobkowiak, 1997), translation and interpreting studies 

(Ahrens, 2005; Mead, 2005; Yagi, 1999). Since Goldman-Eisler‟s (1968) groundbreaking 

research, it is believed that an investigation of pauses is insightful of  multifaceted 

relationships between the language and thought.   

 Pauses are observable durational phenomena found in all forms of speech. Pauses 

constitute a marked part of the dichotomy „silence/speech‟ (Sobkowiak, 1997). Pauses are 

related to short-term and long-term memory and cognitive processes involved in 

conceptualization, production and on-line monitoring of speech (Chanquoy et al., 1996:37; 

Goldman-Eisler, 1972; Strömqvist et al., 2006).  

Pauses are of significant interest to various models of human speech production 

(Levelt, 1989) and machine speech synthesis (Zellner, 1994). Levelt‟s model of speech 

production involves pauses as one of its inherent components. Levelt suggests that an 
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increase of pauses in speech is indicative of increased cognitive demands on the speaker 

(Levelt, 1989). There is an increase in the number of pauses whilst the speaker is engaged 

in macroplanning, i.e. determining what information s/he wants to convey (Levelt, 1989). 

Pauses are theorized to be related to global and local decision making (Goldman-Eisler, 

1968).  A higher cognitive demand on macroplanning, for instance a new communicative 

situation, entails an increase in the occurrence of pauses and hesitations (Zellner, 1994). A 

similar view is found in Goldman-Eisler, who indicates that “time to pause seems to be a 

condition for the kind of central process which underlies new organization in speech to 

take place” (Goldman-Eisler, 1968: 67).   

 Research findings report a strong correlation between syntactic complexity and 

pause duration. An increase in syntactic complexity entails an increase in pause durations 

in logarithmic proportion (Grosjean et al., 1979). Pauses in speech tend to occur in 

different syntactic contexts - at the end of the syntactic clause, or within it (Zhao & 

Jurafsky, 2005; Goldman-Eisler, 1972). The length and occurrence of pauses are suggestive 

of speech planning problems with syntactic structures (Wasaw, 1997).  Strangert (1991) 

reports a systematic increase in pause durations from lower syntactic levels, such as 

phrases, to higher, such as clauses, sentences and paragraph boundaries. The latter are 

usually marked by prolonged pauses (Fant & Kruckenberg, 1989).  

 Research indicates a correlation between the distribution of pauses and the 

distribution of lexical-semantic information in the oral discourse (Mattys et al., 2005).  

Long pauses tend occur after personal or loci nouns,  after and before low-frequency nouns 

in aphasia population and after and before words that show relatively little cohesion  

(Grosjean, 1979).  

Pauses are considered to be relevant markers of temporal organization of spoken 

discourse.  Pauses aid the segmentation of discourse, helping the listener divide the 

continuous speech stream into linguistically and psychologically significant units that can 
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be used to access meaning (Kirivnova, 1991; Svetozarova, 1993). By providing segmental 

cues pauses are thought to facilitate the comprehensibility of aural input and aiding word 

segmentation (Blau, 1990:752; Saffran et al., 1996:608; Anderson-Hsieh & Venkatagiri, 

1994:807). 

 Research suggests that pauses are indicative of prosodic phrase boundaries in 

discourse occurring between topical units (Swerts & Geluykens, 1994), between and before 

suprasegmental textual units (Svetozarova, 1993), before semantically important words in 

the speaker‟s message (Megyesi & Gustafson, 2001), before utterances containing newly 

added information (Esposito, 2006) and between intonation phrases in spoken discourse 

(Hatfield, 2005). Pauses are thought to occur between the content units, or chunks of 

information  and  within  the internal organization of content units (Llisteri & Poch-Olive, 

1991),  at the end of  the information unit and within the intonation unit, at the end of the 

information unit and at the end of the intonation unit,  within information unit and within 

intonation unit (Ahrens, 2005). 

The occurrence and duration of pauses mark changes in the narrative discourse 

scene, time and event structure, and in semantic planning (Esposito, 2006). Pauses tend to 

increase before a new topic and decrease once the new topic has been introduced (Kormos, 

2006:16). In monologue discourse pauses are employed to give the listener time to process 

the message (van Donzel & Koopmans, 1996), whilst in dialogue pauses function as 

interactional cues allowing the conversationalists turn-taking possibilities (Wennerstrom & 

Siegel, 2003). In spontaneous dialogue speakers tend to produce longer pauses to indicate a 

turn-taking change in the discourse. In written discourse, silent pauses enhance certain 

stylistic effects, such as low intensity of events,  physical distance, emotional state, etc. 

(Poyatos, 1997a & 1997b).  
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2.3. Pauses in speech: definitions and classifications 

 

Despite a seemingly common denominator that the study of pauses in speech provides 

ample material for the investigation of language and cognition, there is little agreement on 

the definition and classification of pauses. A complex nature of pauses in speech is 

reflected in numerous attempts at their definition and classification.  A definition of „pauses 

in speech‟ is dependent on whether acoustic or perceptual criteria are used as the baseline 

for the definition. 

 

2.3.1. Definition of pauses in speech based on acoustic and 

perceptual criteria 

 

Defined acoustically, a silent pause involves a period of vocal inactivity of a certain 

duration embedded in the speech stream and characterized  by the intensity of the acoustic 

energy below a certain level (Hieke et al., 1983; Strangert & Zhi, 1989).  It is suggested 

that this low energy interval is caused by a temporary halt of motor activity resulting in null 

phonation or absence of articulated sounds of speech (Svetozarova, 1982 & 1993). 

Acoustically, pauses are identified on the basis of changes in such prosodic phenomena as 

the fundamental frequency and the amplitude of the speech signal (Kirsner et al., 2002). 

Apart from the acoustic approach to the definition of pauses, there is an understanding of 

pauses from a perceptual point of view. The main argument of such a view is that a pause 

may sometimes be perceived even if there is an absence of objective silence (Strangert & 

Zhi, 1989: 27).   

Pause detection appears to be related to the perceptual experience of syntactic 

boundaries or final lengthening of the boundary marker, even when there was no 

acoustically audible  pauses there (Megyesi & Gustafson-Capkova, 2001; Mattys & Clark, 
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2002). Perceived pauses are identified as those parts of speech stream at which listeners 

perceive a pause or a break of any kind, even though there is an objective, i.e. acoustically 

registered, phonation. Perceptual studies examine detectability of pauses in relation to their 

duration, acoustic environment, their semantic-syntactic information (Duez, 1993:22).   

Pause  durations are perceived differently by native and non-native speakers. For instance, 

Italian first language speakers reported pauses below 300 ms more accurately, whilst 

pauses in the range from  300 to 500 ms were perceived more accurately by English first 

speakers  (Chiappetta et al., 1987).   Perceived pauses which do not correspond to silent 

pauses are called subjective pauses (Duez, 1993:23).     

There is no common understanding concerning the standard auditory threshold for 

the perception of pauses.  According to Zellner (1994), pauses are more easily perceived if 

their duration is around 200-250 ms, whilst Mattys and his colleagues (2005) have found 

that the critical value is 160 ms and above. 

 

 

2.3.2. Classification of pauses based on silence/speech criteria 

 

Depending on the presence of silence or vocalization in the speech signal, pauses 

are classified into silent and filled. Silent pauses, also referred to as empty pauses 

(Esposito, 2006), are typically defined as a silent portion in the speech stream characterized 

by i) the minimal or zero acoustic energy and ii) by the amplitude indistinguishable from 

the background noise (Duez, 1993; Zellner, 1994; Kirsner, 2002).  Silent pauses are often 

thought to be produced in conjunction with physiological phenomena, such as inspiration, 

deglutition, laryngo-phonatory reflexes, as well as with cognitive planning (Arim et al., 

2003; Zellner, 1994).  
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The role of silent pauses in discourse depends on the discourse situation. It is 

suggested that silent pauses might signal no further intention of conversation between the 

interlocutors in one discourse situation, whilst in another discourse context they might 

indicate the speakers‟ intention to keep the conversation going (Local & Kelly, 1986).  

In the present thesis silent pauses are classified on the basis of zero vocalization 

manifested through minimal acoustic energy in the speaker‟s speech stream. Following 

Goldman-Eisler (1972), we assume that long silent pauses are thought to be indicative of 

the speaker‟s cognitive planning process/processes, whilst short silent pauses are 

considered to be a part of the articulation of sounds.    

 Filled pauses contain a voiced fragment in the speech signal (Fox Tree, 2003). This 

voice fragment may correspond to vocal hesitations, repetitions, false starts, syllabic and/or 

vocalic prolongations of various kinds (Fox Tree, 2003;  van Donzel & Koopmans, 1996; 

Wennerstrom, 2003). It is hypothesized that filled pauses are automatic and subconscious 

(Levelt, 1989). The automatic use of filled pauses is reported in clinical descriptions of 

impaired speech in aphasia and in brain tumour patients with removed left hemisphere 

(Van Lancker et al., 2006:412).  Filled pauses are considered a typical variable involved in 

spontaneous on-line discourse (Poyatos, 1997a &1997b). Filled pauses are thought to 

distinguish spontaneous speech from planned or read speech (Krivnova, 1991). 

   Filled pauses are frequently used as  discourse markers in hedges, parataxis and 

vague language (Wennestrom, 2003). Filled pauses are thought to be used for holding the 

floor in a conversation by providing audible cues that the speaker is engaged in speech 

production (Maclay & Osgood, 1959).    It is theorized that filled pauses involving various 

types of non-lexical fillers, such as hesitations of the sound or lengthening of certain words, 

are used by the speaker to plan the continuation of the utterance.   

There is no uniform definition of filled and silent pauses.  Depending on the 

researcher, a classification of pauses based on silence/vocalization criteria involves  
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i)   silent unfilled pauses with no perceivable breath/noise (Francuzik et al., 2002); 

ii)  pauses which are characterized by a total absence of speech (van Donzel & 

Koopmans, 1996); 

iii)  complex pauses with breathing and/or swallowing or elements of breathing 

(Krivnova, 1991; Megyesi & Gustafson, 2001).  It should be noted that discrepancies in 

various  classifications are confounding even to some of the researchers who admit that  

“the correct classification of a given pause was not always quite obvious” (Francuzik et al., 

2002). 

 

2.3.3. Classification of pauses in speech based on durational criteria  

 

Pause duration is influenced by cognitive factors (e.g., attention, memory, lexical 

access) and discourse-situational factors (e.g., public speaking and audience sensitivity) 

Based on durational criteria pauses are traditionally thought of as long and short (Goldman-

Eisler, 1968). Both types of pauses involve an interruption of the acoustic signal over a 

certain period of time. Long pauses are considered to be from 500 to 1000 milliseconds 

(msec) in duration (Kirsner, 2002). Long pauses in speech are related to cognitive activity, 

where conceptualization, intentionality, pragmatic and syntactic planning are involved 

(Kirsner et al., 2003). Short pauses are identified as a class of pauses ranging from 20 to 

200 msec in duration (Kirsner et al., 2007).   

Short pauses are thought to be integral to the articulation of phonemes in normal 

speech production (Zellner, 1994). Research suggests that short pauses less than 0.2 sec 

include articulatory pauses. Pauses from 0.2 – 0.25 ms to 2 sec can be considered 

articulation free and hence classified as long, whilst short pauses of 0.2 ms and less are 

associated with  breathing (Kirsner, 2005).  
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In addition to the classification of pauses into short and long, there are other 

classifications of pauses involving the following three categories – short/brief, medium and 

long. Esposito distinguishes such pauses, as i) short, from 0.150 up to 0.500 second in 

duration, ii) medium, from 0.501 to 0.900 second and iii) long, more than 0.900 second 

(Esposito, 2006). Campione and Veronis (2002) suggest a categorization of pauses into i) 

brief (< 200 msec), medium (200-1000 msec) and long (> 1000 msec) with the latter 

occurring only in spontaneous speech (Campoine & Veronis, 2003).  Rowe (1974) suggests 

three categories of pauses based on durational criteria: short pauses (>0,4 s), normal pauses 

(0.4< 1 s), long pauses (< 1 s).  

It should be noted that some taxonomies of pauses are based on arbitrary durational 

criteria without a scientific explanation why these particular criteria have been adopted. For 

instance, a taxonomy proposed by Tissi (2000) involves a classification of  silent pauses 

into nine categories with an interval of 0.25 seconds bewteen the pauses. The taxonomy of 

silent pauses based on these criteria involve i) grammatical and/or communicative pauses 

and ii) non-grammatical pauses. The taxonomy of disfluencies involves i) filled pauses 

(including vocalized hesitations, vowel and consonant lengthenings and ii) interruptions, 

including repeats, restructuring and false starts (Tissi, 2000).  

Similar to Tissi (2000), a taxonomy of pauses designed by Ahrens (2005) is 

conceived on arbitrary durational criteria. Pauses are  classified  into 41 categories, based 

on the 0,10 second  intervals.  However, no scientific explanation is provided as to why 

these interval durations are chosen.    

 

2.4.  Previous studies of pauses in simultaneous interpreting 

 

It is inferred from the literature in the filed of Translation and Interpreting studies that 

currently there are two approaches to the study of pauses in simultaneous interpreting: 
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  i) qualitative and perceptual (Cecot, 2000; Mead, 2005; Pradas Marcias, 2006; 

Tissi, 2000; Tohyama & Matsubara, 2006); 

 ii) quantitative and acoustic (Ahrens, 2005; Yagi, 1999).  

The experimental design employed in a perceptual approach typically involves a  

perception of pauses by the target audience,  who are asked to correlate pauses as they 

perceive them with acoustic pauses,  or by interpreters themselves who are asked to reflect 

on the reasons for pausing during the execution of the task (Mead, 2005; Pradas Macias, 

2006).  Studies involving a quantitative and acoustic approach to the investigation of 

pauses in simultaneous interpreting rely on  computer-assisted pause analyses (Ahrens, 

2005; Yagi, 1999).  

 

2.4.1. Qualitative perceptual  studies of pauses in interpreting  

 

In qualitative studies conducted by Cecot (2000), Tissi (2000), Mead (2005), Pradas 

Macias (2006) and Tohyama & Matsubara (2006) pauses are identified on the basis of the 

target audience‟s and/or  interpreters‟ perceptions. Qualitative experimental designs in 

Tissi (2000) and Mead (2005) are complemented by quantitative computer-assisted  

analyses of pauses.    

The variables manipulated in qualitative perceptual studies of pauses in simultaneous  

interpreting involve the interpreters‟ reflections on the role and function of pauses in the 

delivery. For instance,  interpreters working in the language combination Italian/English 

are asked to comment whether or not they remembered why and where they paused (Cecot, 

2000; Mead, 2005).  Interpreters refer to the occurrence of filled pauses in their delivery as 

a mechanical, subconscious and automatic process (Cecot, 2000).  Whilst professioanl 

interpreters cannot indicate whether or not pauses occur due to lexical/syntactic on-line 

planning, or to difficulties in comprehending the input message (Cecot, 2000), interpreter 



 54 

students perceive their pausing to be related to the following: i) difficulties of formulation 

on both lexical and syntactical levels, ii) difficulty with the notes; iii) logical doubts and iv) 

no apparent explanation (Mead, 2005).   

The interpreter‟s reflections provide a subjective indication that pauses associated 

with syntactic and lexical on-line planning are perceived as interruptions in the flow of 

delivery (Cecot, 2000). Professional interpreters perceive silent pauses as indicative of 

disfluency. Interpreters themselves admit that  frequent silent pauses have a negative effect 

on the evaluation of fluency  (Pradas Macias, 2006). 

 Perceptual study of pauses in simultaneous interpreting indicates that the target 

audiences‟ evaluation of the interpreter‟s fluency is an important variable involved in the 

overall interpreter‟s performance (Pradas Macias, 2006; Tohyama & Matsubara, 2006). 

The target audiences are reportedly able to perceive the interpreters‟ silent pauses between 

two and six seconds in duration (Pradas Macias, 2006). Data from a range of  perceptual 

studies indicate a correlation between a higher number of silent pauses in the interpreters‟ 

output and a negative impact on the target audiences‟ assessment of the interpreter‟s 

fluency (Pradas Macias, 2006).  Long pauses are perceived as disruptive to the stability of 

the target audiences‟ perception of the interpretation. Consequently, interpretations 

contaning long pauses are given the lowest rankings by the target audience. The 

interpretations receiving high scores are characterized by the target audiences as stable, 

rhythmic and containing less pauses (Tohyama & Matsubara, 2006:896). 

Gender-related variables are  reported in qualitative perceptual studies of pauses in 

simultaneous interpreting.  Arguably, male simultaneous interpreters pause more than their 

female colleagues (Cecot, 2000). However, female interpreters produce more filled pauses 

whilst male interpreter produce more silent pauses. Female interpreters are reported to 

produce audible breathing pauses, which they consider disfluencies. Data from qualitative 

and perceptual experiments in fluency suggest that pause duration depends on the 
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individual physiology of the interpreter, the production task and on the communicative 

intentions of the source speaker (Cecot, 2000:78).     

 Findings of qualitative perceptual experiments (Cecot, 2000; Tissi, 2000) indicate 

that the speaker‟s disfluencies are considered a variable in the interpreter‟s fluency. 

Interpreters report that a fast speech rate and disfluencies of the source text are conducive  

to the production of more filled pauses in the output (Cecot, 2000; Tissi, 2000). In 

particular, the interpreters tested in the language pair combination Italian/German report 

that  the speaker‟s input  containing hesitations, pauses and other disfluencies  leads them 

to perform fewer but altogether longer silent pauses than the original source text and a  

higher instances of other disfluencies in their own interpretations (Tissi, 2000: 120). These 

qualitative data can be taken to indicate that the occurrence of pauses in the speaker‟s input 

is related to the occurrence of pauses in the interpreters‟ performance. 

Second language skills in interpreting are considered a variable in qualitative 

perceptual studies of pauses. Interpreter students perceive that filled pauses make up a 

greater proportion of speaking time than silent pauses in the interpretations performed into 

English, their second language (Mead, 2005). Presumably, this reflection is explained by 

insufficient English language skills resulted in more pauses in the interpreters‟ performance 

(Mead, 2005).    

Qualitative data based on perception yield a plethora of invaluable data. However, 

assumptions about pauses in simultaneous interpreting based exclusively on qualitative 

data garnered by means of perception, such as think-aloud protocols or user‟s surveys, pose 

some important problems.  

First, as noted by Zellner (1994), perceived pauses are not really the equivalent of 

physical pauses. Thus, any introspection on pausing behaviour yields only partial results. 

Second, due to the dynamic nature of interpreting, collecting interpreters‟ introspective 

comments concerning their pauses can not be performed during the interpreting per se. 
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These comments can only be collected in retrospection and not whilst the interpreter is 

engaged in the task. Third, a highly automatized process of interpreting evidenced by 

professional interpreters, poses significant difficulties for its verbalization in forms of 

introspection. A professional interpreter will find it difficult to provide an accurate account 

of all the pauses in her/his output once the interpretation has been completed.  

An investigation of pauses in simultaneous interpreting based on perception and 

introspection can potentially be confounded by the following variables: i) simultaneous 

interpreting is a highly automatized skill which is partially based on unconscious, 

uncontrolled processes, thus making a retrospection highly subjective; ii) constraints on the 

interpreter‟s working memory will presumably result in a retrospection which may be 

imprecise and/or incomplete; iii) rather than recall when or how much the interpreter 

actually paused during the interpretation, the interpreter may try to justify why s/he paused 

(Vik-Tuovinen, 2006: 117).   

 

 

2.4.2. Quantitative acoustic studies of pauses in interpreting 

 

Quantitative computer-assisted studies of pauses in interpreting are reported by 

Llisteri and Poch-Olive (1991), Lee (1999), Yagi (1999) and Ahrens (2005). The focus of 

these experiments is on acoustic quantifiable parameters of pauses in simultaneous 

interpreting. The authors indicate that pauses are readily identifiable in the discourse 

stream and hence measurable acoustically (Llisteri & Poch-Olive, 1991; Yagi, 2000).  

However, the methodologies of pause identification vary in each of the experiments. 

For instance, the acoustic stream is  analysed i) in the time waveform display in high 

resolution signal analyzer (Llisteri & Poch-Olive, 1991); ii) by visual inspection of the 

speech waveform on an IBM equipped voice-editing software measuring pauses up to 1 
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millisecond.  (Lee, 1999); iii)  in software Wavelab at a sampling rate of 44.1 KHz and 

then is measured in PRAAT (a speech analysis software program developed by Boersma & 

Weenink, 2006) by means of the contour of digitized speech signal (Ahrens, 2005); iv) in a 

software program Digital Discourse Analysis Package (ADAALab) (Yagi, 1999);  v) 

manually in software Wave Studio (Tissi, 2000);  vi) in oscillograms and then  in  software 

program SndSampler digitized and edited into 20 seconds audio files (Mead, 2005).       

Within the framework of the acoustic quantitative approach to the study of pauses in 

interpreting the following fluency measures are reported: pause duration between the 

content units, pause duration within the content units, duration of filled pauses with 

phonetic realization (Llisteri & Poch-Olive, 1991);  mean sentence pause for the whole 

audio sample  (Lee, 1999); duration of each individual silent pause, total duration of pauses 

in the whole audio text, number of pauses and the proportion of pauses in relation to the 

total duration of the text (Ahrens, 2005); syllables per minute (Tissi, 2000) and mean pause 

duration per minute for each interpretation (Mead, 2005). These data indicate that long 

pauses in the interpreter‟s output are caused by  i) a change of the topic by the speaker 

(Ahrens, 2005);  ii) cognitive processing involved in the processing of the speaker‟s input 

(Yagi, 2000); iii) typological asymmetries between the languages with significant  

typological distance, such as English and Korean (Lee, 1999); iv)  the interpreter‟s strategy  

to avoid the speaker‟s pauses within the intonation and information unit (Ahrens, 2005).   

It should be noted that statistical measures used in some acoustic studies of pauses in 

interpreting exhibit methodological inconsistencies.  For instance, whilst  a sentence pause 

mean of the sample is measured, the total number and total duration of pauses in the 

sample are not measured (Lee, 1999).  Whilst total duration of pauses is measured, mean 

values for the pause durations are not used in the statistical analysis (Ahrens, 2005). No 

minimal pause length is set to avoid biases in the interpretation of data (Llisteri & Poch-

Olive, 1991), whilst in some experiments report  the lower cut-off  at 250 ms (Lee, 1999).   
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Acoustic quantitative studies suggest that inconsistencies in  methodological designs 

of pause detection lead to contradictory results.  Whilst pauses are found to be more 

frequent within content units than between them as reported by Llisteri & Poch-Olive 

(1991), Ahrens (2005) indicates that interpreters tend to pause at discourse junctures and at 

the end of the information unit.  The methodological design in Yagi‟s experiment (1999) 

leads to impressionistic findings that the interpreter‟s output exhibits cyclical temporal 

fluctuations (Yagi, 2000). Presumably, temporal fluctuations in the interpreter‟s output 

reflect the amount of cognitive on-line processing whilst the interpreter is engaged in the 

task. This assumption is evocative of the argument that natural speech tends to exhibit 

cyclical behaviour (Zellner, 1994). However, this assumption needs to be   substantiated by  

substantial empirical data (Kirsner, 2005).   

Within the framework of a quantitative acoustic approach,  pauses in simultaneous 

interpreting are regarded in conjunction with  prosodic features of the speech stream -   

rhythmical patterns,  intonation,  fundamental frequency, final pitch movements and 

accentuation patterns (Ahrens, 2005; Yagi, 1999).  An epiphenomenal focus given to 

pauses in some of the studies (Ahrens, 2005; Yagi, 1999) is compounded by insufficient 

hard- and software available.  Arguably, the field of Translation and Interpreting studies 

would benefit from a new quantitative approach, which will allow to overcome statistical 

limitations and inconsistencies.  

 

Summary and conclusions 

 

Fluency in simultaneous interpreting is operationalized as the interpreter‟s ability  

to produce speech smoothly and automatically without hesitations, restarts, hesitation,   

ultra-long pauses and other disfluencies (Wills, 1996:99; Yagi, 2000).  The criterion of 

fluency involves a combination of cohenrent presentation,  diction and voice quality 
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(Harris, 2003).  The importance of fluency is recognized by the community of practising 

interpreters and scientists conducting research in the field of interpreting (Goldman-Eisler, 

1972; Ahrens, 2005; Mead, 2005; Pradas Macias, 2006; Tissi, 2000; Yaghi, 1996).  

Fluency is routinely used as an index of the simultaneous interpreters‟ performance:  

 

“The interpreter is expected to sustain her presentation precisely and fluently in the target 

language, maintaining a consistently satisfactory performance throughout the assignment 

and paying attention to specific language features – intonation, pronunciation, accent, 

voice and pace (AIIC, 2002).”  

 

The target audience expects  the interpreter to generate a continuous flow of 

vocalization, classifying the interpreter‟s silence as information omission (Johnes, 

1998:128, Yagi, 2000:522). Fluency-related evaluation criteria involve false starts, 

hesitations, filled pauses and silent long pauses of more than three seconds in duration 

(Riccardi, 1993:121).  

Empirical research findings suggest that pause duration is a relevant index of the 

interpreter‟s fluency (Mead, 2005; Tohyama & Matsubara 2006; Pradas Macias, 2006). 

Pauses in the interpreter‟s output which are disproportionate to the speaker‟s pauses are 

indicative of the performance by less qualified interpreters. The lack of fluency in the 

interpreter‟s output attracts criticism to her performance on the part of the target audience 

who ascribe pauses to the interpreter‟s incompetence (Riccardi 1993: 116). Research 

indicates that there is a correlation between the interpreter‟s length of pauses and a low 

evaluation of her performance by the target audience (Tohyama & Matsubara 2006:894).   

Long pauses in the interpreter‟s output are perceived as a variable which disrupts the 

stability of the listeners‟ perception of the interpretation.  On the contrary, the 
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interpretations receiving high scores are characterized as stable, rhythmic and containing 

less pauses (Tohyama & Matsubara 2006:896).  

The importance of a fluent performance without stuttering, repetitions and 

hesitations is stressed in the interpreting training (Vik-Tuovinen, 1995:62).  Interpreter 

trainers indicate that there is a stringent demand for the interpreter‟s pleasant voice, native 

accent and fluency of delivery (Pöchhacker, 2001:215).  

A common methodological approach to measuring the interpreter‟s fluency in 

Translation & Interpreting studies typically involves the measurement of pauses (Yaghi 

1996; Tissi 2000; Ahrens 2005; Mead 2005; Pradas Macias 2006; Gile, 2003: 119). Pauses 

can be measured qualitatively by means either of the interpreter‟s introspective comments 

on her pauses (Mead 2005), or perceptual judgements of the listeners, who evaluate the 

lengths and occurrence of pauses in the interpreter‟s output (Pradas Marcias, 2006). 

Quantitative measurements of pauses typically involve computer-aided analyses which 

yield statistical data characterizing a number of physiological and acoustic parameters of 

pauses (Ahrens 2004; Yaghi 1996). It should be noted that whilst the number of studies on 

fluency in interpreting is growing, there still remain critical issues in the measurement of 

pauses. 
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3.1. Introduction 

 

Methodological premises of a quantitative approach to the investigation of fluency 

developed by Kirsner and his colleagues (2002) are presented and discussed in this chapter.  

The application of Kirsner et al.‟s (2002) research methodology to simultaneous 

interpreting is illustrated in Experiment 1. The experimental design presented in this 

chapter is employed in the experiments further described in chapters 4 and 5 of the thesis.  

Simultaneous interpreting is considered a complex phenomenon for scientific 

investigation (Gile, 1995:23). Current research literature in Translation and Interpreting 

studies is indicative of two general methodological approaches to the measurement of the 

simultaneous interpreter‟s fluency: a decompositional approach and a dynamic approach.  

A decompositional approach aims at establishing components of simultaneous 

interpreting in isolation, whilst a dynamic approach views  interpreting as a consolidated 

process. There is a growing criticism of the decompositional approach to the study of 

interpreting (Gile, 1995; Kalina, 1994; Shlesinger, 2000). The critical point in question is 

that the breaking-down of the interpretation into modules or boxes does not reflect the 

interdependency and dynamic interaction of the interpreting processes and the interpreter‟s 

strategies. The claim is that the findings obtained by the decompositional approach cannot 

account for the complexity of the comprehension and production processes which are 

actually happening in an on-line interpreting situation.   

An example of the decompositional methodological approach to simultaneous 

interpreting involves a study of how the interpreter accesses the meaning of isolated words 

without any contextual facilitation and its impact on the interpretation. Such a 

decontextualized decomposition may not yield informative findings about the process of 

interpreting when combined with other variables. Presumably, a decompositional approach 

to the study of fluency in interpreting does not seem to provide robust results due to the 
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complex nature of fluency. Fluency is considered a subject of a range of influences, 

including knowledge of the content area, linguistic demands, degree of control, availability 

of formulaic chunks and interlocutor variables (Derwing et al., 1999:673). The study of 

these components in isolation would lead to findings which would not reflect the dynamic 

nature of fluency in simultaneous interpreting.   

Dynamic systems approach seems to offer an alternative to the decompositional 

approach to the study of fluency in simultaneous interpreting. One of the advantages of its 

methodology is that it investigates speech production dynamically as an integrated system 

(Kormos, 2006:13). This chapter describes a quantitative methodology of the study of 

fluency proposed by Kirsner et al. (2002).  Fluency is analysed as an indicator of the effect 

of interdependent variables, such as the interpreter‟s speed of delivery,  bilingual 

proficiency and the interpreter‟s bilingual biography.  Distributional analysis of fluency is 

piloted in Experiment 1 further described in the chapter. 

 

3.2. A quantitative approach to the investigation of fluency 

proposed by Kirsner et al.  

 

Experimental procedures further described in this thesis employ an acoustic quantitative 

approach to the measurement of fluency proposed by Kirsner and his colleagues (2002). 

Kirsner et al.‟s approach has been previously applied to bilingual aphasia and bilingual 

speech fluency (Bujalka, 2006; Ciccone, 2004; Taira, 2002). The approach is based on 

statistical methods which allow to overcome a range of  limitations found in previous 

studies of oral fluency (see chapter 2 of this thesis). The limitations are posed by i) the 

skewed shape of pause distributions in real time and ii) the boundary threshold of pause 

duration. Kirsner‟s et al. (2002) approach offers solutions to overcoming these limitations 

to be discussed below.     
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3.2.1. Lognormal shape of pause distributions 

 

Pause duration distributions in real time are skewed (Fletcher & Evans, 2002; 

Campione & Veronis, 2002). A skewed distribution has no absolute limit in positive 

duration, thus producing large values that may appear outliers.  Skewed distributions are 

common when the data variances are large and values cannot be negative (Limpert et al., 

2001:341). An example of a skewed pause distribution is presented in Figure 1: 
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FIGURE 1. A skewed pause distribution in real time. 

 

Figure 1 depicts pause data shown in the solid grey area in the left corner of the graph. The 

data are skewed to the left, i.e. not distributed symmetrically over the graph. Pause data 

starting from the value 1000 msec to the value 4000 msec on the x-axis would typically be 

considered outliers. An outlier is an observation that is numerically distant from the rest of 

the data. In Figure 1 data points from 1000 msec to 4000 msec are further away from the 

rest of the skewed pause values. Typically, a statistical analysis is conducted without 

outliers, which means that potentially important features of the data may remain 
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undiscovered, or lost. That is, a statistical analysis based on a skewed pause distribution 

may yield incomplete results.  

Several methodological approaches have been proposed to overcome skeweness. 

They involve an application of a tanh-1 transform to the pause distributions (Piccaluga et 

al., 2007) and lognormal transformation to the raw speech data (Campione & Veronis, 

2002; Kirsner et al., 2002 & 2007). Lognormal transformation means a logarithmic 

conversion of raw data into log ten. The conversion from real time to log time cad be 

performed in Microsoft Excel via the formula:  = Log (cell name).   

Presumably, any variable can be modeled as lognormal if it can be thought of as the 

multiplicative product of interdependent factors, such as innumerable short pauses and 

longer pauses in natural speech.  Lognormal distributions are characterized in terms of the 

logtransformed variable. This characterization can be advantageous as lognormal 

distributions are symmetrical at the log level. Statistical analysis of these distributions yield 

more precise and robust statistics, especially when a large spread of data is involved  

(Rosen et al., 2003).  

A lognormal transformation of the duration of pauses in speech reveals two highly 

separable pause distributions in log time. Figure 2 shows these distributions below. The 

short pause distribution is depicted on the left with the solid black line. The long pause 

distribution is on the right part of the Figure 2, drawn in a broken black line. 
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FIGURE 2. Log normal pause duration distribution in log time. 

 

Figure 2 depicts two distributions of pauses computed by the Expectation-Maximization 

(EM) algorithm (McLachlan & Peel, 2000). The EM algorithm is applied to compute 

lognormal pause distributions.  

The EM algorithm is employed in statistical analysis for computing maximum 

likelihood parameters in a model of pause distribution. The EM algorithm involves a series 

of alternations between an Expectation (E) step and Maximization (M) step to determine 

the shape of the pause distribution. The EM algorithm calculates all pauses in a given 

speech sample to fit a distribution.  Both the areas depicted in grey within the curved lines 

in Figure 2 consist of innumerable pauses which are shaped together into distributions 

according to their duration and frequency. The two bell-looking pause distributions are 

called bi-modal, since the distributions have two modes (Figure 2 shows two modes in 

form of the maximum of the distributions, i.e. the highest point the distribution can ever 

have).  The logtransformed pause data provide a statistically justified separation of two 

subtypes of pauses – short and long. Since lognormal distributions are symmetrical at the 
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log level, they provide such statistically relevant parameters as means, and standard 

deviations for short and long pauses (Kirsner, 2002). The application of the EM algorithm 

yields the estimates of the means, standard deviations for both long and short pauses, total 

number of pauses, pause duration in log time, speech segments duration in log time and the 

average proportion of misclassification of short and long pauses (a detailed explanation of 

these terms is given in  Appendix 1).  

In Kirsner‟s et al. (2002) approach distributional analysis is employed as a means of 

identifying pause types avoiding a priori assumptions. Based on bi-modal distributions of 

pause duration,  two types of pauses in conversational speech are defined,  with geometric 

means of 67 and 578 ms, and a threshold of 173 ms. Kirsner and his colleagues have 

compared the two modes in the distribution of pause length across patients with 

Korsakoff‟s syndrome, aphasia and bilingual Japanese/English speakers. Whilst fluency in 

the second language has been found to be affected by short and long pauses, amnesia 

associated with Korsakoff‟s syndrome primarily affects the duration of long pauses 

(Kirsner, 2003; Rosen et al., 2003). 

 

3.2.2. The boundary threshold 

 

The boundary threshold is the lowest limit to the pause duration measurement in the speech 

stream. To exemplify, if the boundary threshold is 250 msec, all the pauses below 250 

msec are not taken into account in the analysis. The boundary thresholds employed in the 

studies of pauses in speech vary from 60 msec (Jaffe & Feldstein,1970), 80 ms (Levin et 

al., 1967),   to 150 ms (van Donzel & Koopmans, 1996) and 250 ms (Goldman-Eisler, 

1968), and from 1 sec (Lay & Paivio, 1969) and 1.5 seconds (Reynolds & Paivio, 1968), to  

3 seconds (Camopine & Veronis, 2002).  It should be noted that the aforementioned 

boundary thresholds are arbitrarily set. For instance, Segalowitz and his colleagues (2002), 
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Riggenbach (1991) and Derwing and her colleagues (2004) use the boundary threshold of 

400 ms for silent pauses without a scientifically valid justification for choosing this 

particular cut-off point.   

The majority of the studies (e.g., Arim et al., 2003; Oliveira, 2002; Pradas Macias, 

2006; Yagi, 1999) traditionally seem to follow the boundary threshold of 250 msec as 

proposed by Goldman-Eisler (1968). However, the 250 msec boundary threshold is rather 

arbitrary adopted. The adoption of the boundary threshold of 250 msec means that little 

attention has been given to the analysis of pause durations less than the accepted threshold 

(Kirsner et al., 2005). Much of the pause duration data below the 250 msec boundary 

threshold have remained undiscovered. Given the technology currently available, Kirsner et 

al.‟ have adopted a boundary threshold of 20 msec. The adoption of this boundary 

threshold means that pauses above 20 msec are incorporated into the analysis, whilst 

pauses below 20 msec value are thought of as „noise‟ and, consequently, are excluded from 

the analysis. Thus, lowering the boundary threshold from 250 msec to 20 msec allows for a 

more accurate pause analysis compared to the previous studies.   

In some studies, the researchers set both the lower and upper boundary cut-offs.  For 

instance in Mattys & Clark (2002), pauses shorter than 100 ms (lower cut-off) and longer 

than 2000 ms (upper cut-off) are discarded. In Tissi (2000) the lower boundary cut-off  is 

set at 0.25 seconds, whilst the upper boundary threshold is identified at 5 seconds (Tissi, 

2000).  

However, the difficulty with modelling pause distributions with both the lower and 

upper cut-off points is that they do not capture a high degree of variability exhibited by the 

speakers below and above the cut-offs. Pause behaviour is highly variable, depending on 

complex interaction of the speaker and the context variables. Kirsner et al.‟s approach does 

not introduce the upper cut-off point, thus allowing to capture the speakers‟ variability.   It 

is assumed that the application of Kirsner et al.‟s approach to the study of pauses in 
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simultaneous interpreting yields a more accurate statistical data compared with  previous 

studies.  

 

3.2.3. Fluency analysis procedure 

 

The procedure of measuring fluency in this thesis involves data collection of the 

participants‟ speech. The recordings are made either in the sound-proof room to cancel out 

extraneous noise, or in a quiet room when the recordings are made in the field conditions.   

In the experiment all the sound files are recorded by Olympus WS-100 Dictaphone in 

Windows Media Audio (WMA) format. The speech samples from the digital recorder are 

uploaded directly into an IBM-compatible computer. Sound files in WMA format are 

converted into WAV format by Adobe Audition software program. Based on earlier studies 

(Ahrens, 2005) it is assumed that conversion from one sound format to another does not 

result in any data loss. The conversion from WMA to WAV is done to make the sound files 

readable by PRAAT, a speech processing software developed by Boersma and Weenink 

(Boersma & Weenink, 2006). PRAAT supports WAV format of audio files. WAV is a 

digitized sound file format for Microsoft Windows, characterized by sound qualities of  

44,100 Hz, 16 bit, stereo. The sound file in WAV format is loaded into PRAAT. Then it is  

opened in PRAAT objects window as a long sound file. The next step involves monitoring 

the acoustic stream for the changes in the amplitude, the sound wave and the fundamental 

frequency contour  to identify silent pauses. Figure 3 illustrates a sound file in WAV 

format in PRAAT. 
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FIGURE 3. Computer screen view of the sound file segmented into speech and silent 

pauses in PRAAT. 

 

Figure 3 shows a computer screen view of the audio speech stream produced by an 

interpreter. The vertical boundaries in the lower part of the picture mark speech/pause 

alterations. Silent intervals longer than or equal to 20 milliseconds (msec) are defined as 

acoustic correlate for a pause (Kirsner, 2007). Pauses below the boundary threshold 20 

msec are discarded. In Figure 3 silent pauses are shown with boundaries containing no 

transcription within them.  

Once silent pauses have been identified in PRAAT, they are saved as a pause grid in 

PRAAT. Then the pause grid is checked for pause omissions and pause misclassifications. 

Pause durations are analyzed separately for each experimental task and for each participant. 
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Pause analysis procedure is performed by the same investigator for the purposes of 

consistency. 

After the audio file with the speech stream has been analysed for speech/pause 

alternations, it is converted into logarithms in Microsoft Excel. The conversion is 

performed by the algorithm SpeechPauseWrite developed by J. Dunn (2002). The 

Expectation-Minimization (EM) algorithm is applied to logarithmically converted pause 

durations. The EM algorithm in MatLab (Mathworks, 2004) software yields the best-fitting 

two-distribution model of pauses in the whole sound file. 

 The EM algorithm in MatLab  software yields a graphic presentation of the silent 

pause distributions and produces an LST file with descriptive statistics for each of the 

sound files. An illustration of the bi-modal pause distribution is presented in Figure 4. 

 

Figure 4.  Bi-modal pause distribution in MatLab 

 

Figure 4 shows a bi-modal pause distribution in the sound file with simultaneous 

interpretation from Danish into English.  The distribution of short pauses is found on the 
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left of the picture, whilst long pause distribution is presented on the right of Figure 4. Pause 

distributions are plotted against frequency (y-axis) and pause segment duration  (x-axis).  

Descriptive statistics yielded by MatLab in LST file involves the following 

measures:  total time of the audio file duration, total speech time, total pause time, number 

of pauses, probability of short pauses in log time, mean of short pauses in log time, 

standard deviation of short pauses in log time, probability of long pauses in log time, mean 

of long pauses in log time, standard deviation of long pauses in log time, mean of speech 

segment duration in log time, standard deviation of speech segment duration in log time 

(the glossary of these statistical measures is presented in Appendix 1). 

An acoustic pause is characterized as the silent interval of a certain duration with 

the amount of energy equalling zero (Kirsner, 2002). Whilst silent pauses are characterized 

by absence of acoustic energy, they nevertheless may contain nasal exhalations, tongue 

clicks, and may be accompanied by physiologically motivated vocalized bursts, such as 

involuntary sneezing or involuntary coughing, smacking lips sound, throat clearing, tongue 

clicking, etc. These vocalizations during the participants‟ speech production are treated as 

silent pauses. Accidental noises produced by the participants, such as squeaking chairs, 

dropping pens, the participants scratching themselves are treated as silent pauses.  

All pauses are measured in the present analysis, including the initial pause, or lag. 

Lag is necessary for comprehension of the incoming chunk before the commencement of 

the speech production in the output. Repetitions, prolongations, filler words, false starts, 

self-repairs, non-identifiable sounds/sound combinations and filled pauses are treated as 

speech in the present analysis. The main argument for identifying them as speech is that 

they contain vocalization. Filled pauses are counted as speech in a number of other 

empirical studies on speech fluency (Faure, 1980; Postma, 2000; Towell, 2002).  Whilst a 

silent pause is acoustically objective and language-independent, e.g. it involves the absence 

of acoustic energy in any language, filled pauses are language-specific, compare, for 
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instance, well (English), no (Polish), nu (Ukrainian).  Filled pauses do not seem to follow 

any distribution rules (Cecot 2000:65) and involve spontaneity and high variability of their 

use in speech depending on the speaker‟s characteristics and text properties (Cummins, 

2002).  At this point we are not able to plot a filled pause distribution due to the following 

considerations: i) statistical software for fitting a filled pause distribution is in its nascent 

stage; ii) absence of previous research of plotting a filled pause distribution against the 

distributions of silent long and short pauses on the one hand and the speech streem 

contaning vocalization on the other hand. 

 

3.3.  Experiment 1: The pilot study 

 

The aim of Experiment 1 is to pilot  the applicability of Kirsner et al.‟s (2002)   approach to 

the study of silent pauses in simultaneous interpreting and to test assumptions formulated in 

the hypothesis. Experiment 1 involves three simultaneous interpreters tested on two 

simultaneous interpretation and a set of baseline tasks (spontaneous story generation and 

free recall). 

 

3.3.1 Hypothesis 

 

The experiment‟s hypothesis involves the following assumptions: 

 speech in simultaneous interpreting will exhibit a bi-modal pause distribution as 

evidenced from studies of speech fluency by Kirsner et al. (2002); 

 the difference in the levels of exposure to the interpreter‟s second language will be 

reflected in silent long pause distributions.  

It is hypothesized that the interpreters with inferior levels of exposure to the second 

language will produce interpretations characterized by a higher percentage of silent long 
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pauses, lower speech/pause ratio values, and lower speech segments durations, whereas the 

interpreters enjoying a superior level of exposure to the second language will produce 

interpretations characterized by a lower percentage of silent long pauses, longer speech 

segment durations, and higher speech/pause values.     

 

3.3.2. Participants 

 

The exclusion criteria for recruiting participants for Experiment 1 are: i) no prior 

experience to participating in similar experiments; ii) no balanced early bilinguals, the age 

of the second language acquisition starts after 5
th

 year of life; iii) no untrained interpreters. 

Three participants, one male and two female, are recruited at the Department of Language 

and Business Communication, Aarhus School of Business, Denmark. To ensure 

confidentiality, the participants‟ names are coded.  One participant, further coded as Profi,  

is a 44 y.o. professional simultaneous interpreter with extensive work experience as an 

interpreter and teacher of interpreting, and extensive residence in the English-speaking 

countries (approximately 4 years of residence in England). The other two participants, 

further coded as Adv1 and Adv2, are 27 y.o. Masters students enrolled in the same 

programme in Interpreting at the same university.  The participants‟ working languages are 

Danish (first language) and English (second language). Adv1 reports a two  year period of 

residence in England prior to enrolment in the Interpreting programme, whilst Adv2  

reports infrequent stays in England during the study period.    

There is a consensus in the research literature that it is extremely challenging to find 

a statistically significant pool of interpreters, especially if a specific combination of the 

interpreter‟s working languages is required (Christoffelsen, 2004:6; Christoffels & de 

Groot, 2004:237; Gile, 1991:158 & 2001:107; Kalina, 1994:225). It should be noted that 

Experiment 1 is a small-scale study, involving a group of three participants. Studies in 
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simultaneous interpreting tend to be characterized as small-case: e.g., two participants 

(Lederer, 1980), four participants (Vik-Tuovinen, 1995; Petite, 2005:65), five participants 

(McMeekin, 2006; Dam 1998 & 2004; Jonasson,1998; Pradas Macias, 2006; Ahrens, 2005; 

Wandesjö, 1993), six participants (Agrifoglio, 2004), seven participants (Shyrjajev, 1979),  

ten participants (Gerver, 1969; Gile, 1999; Shlesinger, 1998; Chang, 2005), There are only 

a few studies with the number of participants exceeding 10, for instance, 12 participants 

(Fabbro & Daro, 1995; Lamberger-Fober, 2001), 14 participants (Lee, 1999), 16 

(Shlesinger, 2000) and 21 professional interpreters (Koepke & Nespoulous, 2005).  

The total population of professional interpreters worldwide is relatively small and 

even a smaller proportion of them volunteer to participate in an empirical experiment due 

to a variety of reasons, involving insufficient remuneration of the interpreters compared to 

their fees, unwillingness to be recorded for scientific purposes, fear of being accessed by 

the researcher, the issues of confidentiality and authorization to use authentic conference 

materials (Kalina, 1994; Gile, 1995 & 2006; Ahrens, 2005).  It is a general tendency that 

the professional interpreters and even interpreter students refuse to participate in the 

experimental studies (Ahrens, 2005; Wills, 1996:48).  However, following de Bot and his 

colleagues (2007:19), it is hypothesized descriptive statistics of small-samples groups may 

reveal the actual process of the interpreter‟s performances in the task, especially from the 

vantage point of dynamic systems theory.   

 

 

3.3.3. Methods 

 

The analysis of fluency  in Experiment 1 is identical to the procedure described in 3.2.3 of 

this chapter. The following statistical measures are calculated in MatLab: estimates of the 

means, standard deviations for both long and short pauses, total number of pauses, 
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proportion of short and long pauses, pause duration in log time, speech segments duration 

in log time, mean speech segment duration, standard deviation for mean speech segment 

duration, the average proportion of misclassification of short and long pauses, percentage 

of short and long pauses.  Speech/pause ratio is calculated in Microsoft Excel based on the 

data in LST output file. Additional fluency measures involve the number of words and 

number of syllables in the sound file. 

             Kirsner‟s et al. (2002) fluency analysis procedure is extended by a measure of 

informativeness, Correct Information Unit (CIU). CIUs is calculated manually in 

accordance with the methodology proposed by Nichlolas and Brookshire (1993).  CIU  is 

defined as an identified word, phrase, or acceptable alternative from the stimulus input that 

is intelligible and informative and conveys accurate and relevant information about the 

input (Nichlolas and Brookshire, 1993). Measuring communicative informativeness under 

conversational discourse conditions is considered a valid means of interpersonal verbal 

communication (Doyle et al., 1995). The CIU scoring matrix is adopted to quantify the 

information content and communicative efficiency of the elicited speech samples (see 

scoring rules in Appendix 2).  

CIU scores are calculated for each participant in each task.  The CIU scoring 

typically involves the number of total words, number of correct information units and 

percentage of correct information units. However, applied to this research we can not 

introduce the percentage of CIUs, because it would imply that 100% CIUs are expressed in 

the source and, consequently, 100% must be rendered in the interpreter‟s output.  The 

problem seems to be twofold.  

First, CIUs are different across the languages, especially if these languages are 

asymmetrical and typologically distant. For instance, the Italian boun mercato (presumably 

two CIUs according to the original scoring matrix by Nicholas & Brookshire, 1993) is 

rendered as billig in German (one CIU). Lee (1999)  reports that Korean needs 30% more 
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words and, consequently, 30 % more CIUs than English to convey the same amount of 

information.  Given obvious typological discrepancies between the languages, a total 

correspondence of CIUs between the source and the target languages cannot  be expected. 

Hence, we do not make attempts to compare the total correspondence between CIUs in the 

source with the CIUs counted in the target.  

Second, the interpreter cannot render everything during the interpretation task. Due 

to the external timing of the incoming chunks of discourse and severe time pressure, the 

interpreter  in a constant decision-making process in regard to prioritising higher-ranking 

semantic units over lower-ranking elements of the source. Additionally, to prevent 

redundancy in the output, the interpreter may choose to omit or contract  such discourse 

markers, for instance, „like‟, „you see‟, etc. (Zabalbeascoa, 2006:90). These discourse 

markers are typically counted as CIUs in the source and their omission in the source would 

lead to a lower CIUs count in the target.  Taking into consideration that dynamic 

equivalence has a priority over formal correspondence, and that contextual consistency has 

priority over word-for-word concordance (Nida & Taber, 1969:14), we do not compare 

100% CIUs in the source and  with CIUs in the target language. Hence, we confine CIUs 

measure only to the total number of CIUs in the target language.  An incorrect information 

unit either directly contradicts the information contained in the source text, or contained 

errors due to misunderstanding of the source. We measure CIUs in the tasks which 

contained source input material – free recall and simultaneous interpretations. We argue 

that without externally determined input tasks, such as spontaneous story generation, the 

participants enjoy favourable conditions for producing  correct information units as they 

exert control over the output.  

                The rationale behind the introduction of CIUs scores into the present fluency 

analysis is that speech fluency involves temporal measures alongside with such variables, 

as accuracy, conceptual complexity and fidelity (Foster et al., 2000; Lennon, 2000; 
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Derwing et al., 2004).  The comparisons of various interpretations as to completeness, 

informativeness and accuracy has been central  in the field of Translation and Interpreting 

studies since 1970ies (Lamberger-Felber, 2001:40). For instance, Shyrjajev  proposes 

Orientation Unit – a measure of  informativeness, understood as a chunk of the source text, 

which provides the interpreter with sufficient semantic information for a equivalence 

search. Orientation Unit may involve a chunk with semantic information in combination 

with prosodic structure, or a chunk consisting of syntactic clauses.  However,   Shyrjajev 

(1979:19) indicates that Orientation Unit is not quantifiable and ab initio is not meant to be 

a  statistical measure. No scoring matrix  exists in regard to  Orientation Unit. In contrast, a 

CIU involves the scoring matrix and hence is thought to be a quantifiable measure, which 

provides information about the informativeness and efficiency of the oral discourse (Doyle 

et al., 1995 & 2000; Wright et al., 2005:264). 

 

3.3.4. Material  

 

Problems with accessing authentic conference material are widely cited in the field  of 

Translation and Interpreting studies (Ahrens, 2005; Kalina, 1994; Takeda, 2005:40). In the 

course of preparation for Expertiment 1 various interpreting agencies and conference 

organisers were contacted concerning  access to authentic speech material for simultaneous 

interpretation tasks. None of the parties provided authentic material referring to the 

confidentiality issues involved.  That is why the source texts are pre-recorded for 

Experiments 1. Similar approach is found in  experimental designs by Agrifoglio (2004:50) 

and Shlesinger (1998). The interpreters are asked to perform in the laboratory conditions 

with pre-recorded texts.  However, we assume that professional interpreters are able to 

perform irrespective of a non-authentic interpreting situation, provided equipment, space, 

and working conditions.   
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The source texts in Danish and in English are political, topical speeches (transcripts 

are provided in Appendix 3). The original source speeches are recorded by native speakers 

of Danish and English respectively.  The source speeches are stored in mp3 format on HP 

iPAQ portable computer. They are delivered to the participants for interpretation via the 

sealed Panasonic headphones in interpreting laboratory.  

  The experiment consists in one hour session with each of the participants. Testing 

sessions are conducted individually with each of the participants at the Department of 

Language and Business Communication, Aarhus School of Business, Denmark. The 

experimenter is the only other person present at the test session.   All the tasks are recorded 

via unidirectional lapel microphone by Olympus WS-100 digital voice recorder at a 

sampling frequency of 44.1 Hz and a 16-bit resolution.  

 

3.3.5. Tasks 

 

Experimental design in Experiment 1 involves the following tasks presented to all the 

participants in the identical order to ensure comparability: 1) a semi-structured interview 

with the experimenter; 2) baseline fluency tasks; 3) simultaneous interpreting tasks.  

Following Skehan & Foster (1999), the gradual increase in the task difficulty is taken into 

consideration in the given methodological design. The order of the tasks increases from the 

topicalized speech generation in the interpreter‟ second language (spontaneous story 

generation), to more constrained demands of listening, memorizing and reformulating in 

the second language (free recall), culminating  in the combination of  code complexity  of 

listening and comprehending in one language with the concurrent speaking, memorizing 

and reformulation  in another language, further exacerbated by conceptual, syntactical and 

lexical complexity, processing demands,  communicative and temporal stress variables 

(simultaneous interpretation).    
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The semi-strucutred interview with the experimenter involves the Language Exposure 

Questionnaire (appended in Appendix 4). The semi-structured interview with the 

experimenter aims at determining the participants‟ first and second language respectively 

and identifying the amount of professional experience in simultaneous interpreting. Based 

on previous studies (Grinsted, 2004), we assume that semi-structured research interview 

yields reliable and valid data involving the participants‟ language history and professional 

background.  The language exposure interview is structured chronologically, involving the 

participant‟s time frame from birth until the time of the experiment. The experimenter 

elicits data concerning the participants‟ first and second languages experiences focusing on 

the following aspects: i) languages spoken in the family, ii) formal second language 

instruction spanning from secondary school to tertiary education level, iii) informal 

exposure to the second language in forms of residence or stays abroad, listening to songs in 

the second language, reading literature in the second language or watching television 

programmes in the second language. Throughout the interview, whenever the participants 

indicate exposure in any of these forms, they are asked to estimate the amount of time 

spent in a particular second/third language exposure situation, and how frequently that 

exposure occurred (Bujalka, 2006; Kirsner et al., 2007). For example, if the participants 

indicate that a family member spoke their second language, the participants are asked to 

estimate how often they communicated with the family member. If the participants indicate 

formal second/third language education, they are asked to specify for how many 

months/years the exposure occurred, and to estimate for how many hours a week they 

attended their second/third language classes. If the participants have spent time in a country 

where the second or third language is spoken, they are asked to specify how much time 

they spent there in days/weeks/months/years. 

 Having an estimate of the amount of time spent in various first/second/third language 

situations, each of the participant's language exposure situations are summed to determine 
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the number of hours of first/second/third language exposure per life-time in hours. The 

semi-structured interview  involves the calculation of the approximate number of hours of 

the language exposure per week, per month and per year and during the participants‟ life-

time.  It is hypothesized that there are approximately 100 hours of active and passive 

language exposure per week, consisting of speaking, listening, writing and other forms of 

language exposure. 

In addition to the questions formulated in the Language Exposure Questionnaire, the 

experimenter  elicits  data concerning the participants‟ working experience as simultaneous 

interpreters and their indirect exposure to simultaneous interpreting.  The questions are 

formulated as  follows: Did you study simultaneous interpreting? Can you indicate what 

type of study it was? Did you work as a simultaneous interpreter? What are your working 

languages? Are you currently working as a simultaneous interpreter? How many hours per 

week do you work as a simultaneous interpreter? How long have you been working as a 

simultaneous interpreter? 

Baseline fluency tasks involve both spontaneous story generation and free recall. 

Spontaneous story generation involves the participant‟s unprepared answer to the question 

asked by the experimenter:  „Describe for me in English your day at a place in England 

you have never been to‟. Free recall task involves a retell of a source audio text in English 

to be recalled in English.  Simultaneous interpreting task involves one interpretation from 

Danish into English and one interpretation from English into Danish. The baseline fluency 

tasks are used to i) determine the participants‟ on-line execution of speech production in 

their second language and ii) to create anchor points for the comparison of the participants‟ 

fluency  in simultaneous interpreting tasks.  

Spontaneous story generation tasks are frequently employed as a measure of the 

second language proficiency and often referred to as a global descriptor of proficiency in 

the participants‟ second language (DeKeyser, 2000). A spontaneous generation of the 
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narrative story presupposes formulation of a grammatically and lexically complex 

discourse, planning and  prioritization of events in the narrative, and maintenance of the 

narrative cohesion of the events and narrative episodes (Manhardt & Rescorla, 2002:2; 

Yuan & Ellis, 2003). We argue that spontaneous story generation in the participants‟ 

second language critically depends on the mastery of that language. We assume that the 

procedural narrative limited to a description of a day at an unknown place envokes the 

participants‟  encyclopaedic knowledge and an internalized call-back to stereotypical 

schemata or frames with generic information about a certain place and its description (an 

example is appended in Appendix 5).  We hypothesize that spontaneous story generation 

task provides a measure of the participants‟ second language fluency which, in turn, is 

reflective of their second language proficiency.  A superior level of the second language 

proficiency is associated with decreased pausing time, fewer number of silent and filled 

pauses and increased speaking time (Bujalka 2006; Taira, 2004).  

Free recall is used in our experimental design as a complex storage-plus-processing 

task measure. It involves the participants‟ ability to re-activate recently processed 

information and to restructure it. Free recall is a routinely used measure of the second 

language proficiency, especially when the process of comprehension in the second 

language is involved (Olshtain & Barzilay, 1991; Isham, 1994).  Fluency in free recall 

performance is sensitive to the participants‟ level of the second language proficiency, as 

well as other variables, such as  attention shifting, focusing, memory retrieval, information 

updating, monitoring, inhibition, response selection (Barrouillet et al., 2007).  In our 

experimental design the monolingual free recall task is used alongside with the 

spontaneous story generation task as an additional baseline measure of the participants‟ 

fluency in their second language. Compared with the spontaneous story generation task, the 

participants‟ fluency in free recall is, presumably, constrained by two factors: i) accessing 
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and retrieving information contained in the source audio texts and ii) reformulating the 

source in  the second language.   

Prior to free recall task, the participants are instructed to listen to the source audio 

text of approximately 4 to 5 minutes in duration and, after having listened to it, to retell 

what they remember. No specific retrieval cues involving the content of the source texts are 

given to the participants. The experimenter explains that the participants are allowed to 

structure their recall in any order.  The participants are told that they will listen to the 

source text only once over the sealed headphones from a portable HP iPAQ computer.   

It is made explicit to the participants that neither of the baseline tasks allows any 

code-switching during the task. The participants are told that they are free to complete the 

tasks uninterrupted, taking as much time for the completion of the tasks as they deem 

necessary. Fluency data garnered in the baseline task are compared with the participants‟ 

fluency in simultaneous interpretation. 

Simultaneous interpreting task involves interpretations from English into Danish and 

from Danish into English respectively. The two source audio speeches used for the 

simultaneous interpreting tasks are political  topical discourse material dealing with the 

current affairs.  The original source texts for the tasks are read by a Danish female speaker 

and a British male speaker respectively. To elicit data in an non-invasive manner, 

participants are instructed to behave as they normally do during the actual interpretation, 

i.e. they are free to take notes, to listen to the source with one ear instead of having the 

whole headphone set on, etc.  However, the tasks are presented aurally, without any 

accompanying video material. It is assumed that no visual input would not preclude the 

participants from a successful performance. The assumption is based on the findings of 

Jesse and her colleagues (2000), that the speaker‟s facial information does not seem to 

improve simultaneous performance of the bilingual participants in the experiment.  
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3.3.6. Results  

 

The participants‟ fluency data in all the tasks are examined and statistically analyzed. 

MatLab yields bi-modal lognormal pause distributions in all experimental tasks performed 

by all the participants (see Appendix 6). Relevant example of  bi-modal pause distributions 

are given in Figure 5 below: 

  

Simultaneous interpretation from English 

into Danish by Profi 

Simultaneous interpretation from Danish 

into English by Profi 

 

Figure 5.  Bi-modal shape of pause distributions in the interpreting tasks by Profi  

 

Simultaneous interpretations performed by Adv 1 and Adv2 are bi-modally distributed (see 

Appendix 6).   Bi-modal pause distributions yield the flowing descriptive statistics for all 

participants in all tasks: 

 

Table 1. Spontaneous story generation in English 
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Participant/fluency measure  Profi Adv1 Adv2 

Total time 2.11 0.77 1.5 

Total speaking time 1.49 0.56 0.9 

Percentage of speech time 70.5 72 60.3 

Total pause time 0.62 0.22 0.59 

Percentage of pause time 29.5 28 39.7 

Number of pauses 77 89 163 

Probability of short pauses 0.37 0.62 0.78 

Short pause mean 4.34 3.97 3.92 

Standard deviation of short 

pauses 

0.45 0.59 0.61 

Probability of long pauses 0.63 0.38 0.22 

Long pause mean 6.41 5.25 6.46 

Standard deviation of long 

pauses 

0.59 0.87 0.68 

Mean speech segment 

duration 

7.2 6.79 7.24 

Standard deviation of mean 

speech segment duration 

0.85 1.2 0.76 

Speech/pause ratio 2.4 2.5 1.5 

 

 

Explanation of the measurement units: 

Total Time is the sum of total speech time and total pause time. Total time is calculated in log. 

Thus, for example, 1.00 minutes = 60 seconds, or   0.75 minutes = 45 seconds. 

Total Speech Time is the duration of the speaking sample that involves speech, or, specifically, 

periods for which the speech signal can be distinguished from ambient noise.    

Total Pause Time is the duration of the speaking sample that involves “pause”, or, specifically, 

periods for which the speech signal cannot be distinguished from ambient noise.   

Speech/Pause ratio is the ratio of Total Speech Time to Total Pause Time  

Total Number of pauses. The measure indicates the total number pauses. 

 

 

Table 2. Free recall from in English into English 

Participant/fluency measure  Profi Adv1 Adv2 

Total time 2 2.34 1.83 

Total speaking time 1.46 1.78 1.06 

Percentage of speech time 73.2 76.1 58.1 

Total pause time 0.53 0.56 0.77 

Percentage of pause time 26.8 23.9 41.9 

Number of pauses 101 176 197 
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Probability of short pauses 0.73 0.64 0.75 

Short pause mean 4.65 3.89 4.06 

Standard deviation of short 

pauses 

0.67 0.53 0.63 

Probability of long pauses 0.27 0.36 0.25 

Long pause mean 6.65 5.88 6.44 

Standard deviation of long 

pauses 

0.36 0.61 0.51 

Mean speech segment 

duration 

7.8 7.2 6.99 

Standard deviation of mean 

speech segment duration 

0.88 0.92 0.81 

Speech/pause ratio 2.8 3.2 1.4 

 

 

 

Table 3. Simultaneous interpretation from English into Danish 

Participant/fluency measure  Profi Adv1 Adv2 

Total time 2.6 2.73 2.53 

Total speaking time 1.6 1.65 1.01 

Percentage of speech time 61.4 60.4 40 

Total pause time 1 1.08 1.52 

Percentage of pause time 38.6 39.6 60.1 

Number of pauses 78 141 85 

Probability of short pauses 0.44 0.58 0.47 

Short pause mean 4.42 3.94 3.8 

Standard deviation of short 

pauses 

0.48 0.59 0.6 

Probability of long pauses 0.56 0.42 0.53 

Long pause mean 6.42 5.94 6.58 

Standard deviation of long 

pauses 

1.13 1.38 1.31 

Mean speech segment 

duration 

7.49 7.03 6.54 

Standard deviation of mean 

speech segment duration 

0.85 1.47 1.58 

Speech/pause ratio 1.6 1.5 0.67 

 

Table 4. Simultaneous interpretation from  Danish into English 

Participant/fluency measure  Profi Adv1 Adv2 

Total time 6.02 6.34 6.04 

Total speaking time 4.62 3.83 2.2 

Percentage of speech time 76.7 60.4 36.4 

Total pause time 1.4 2.51 3.84 

Percentage of pause time 23.3 39.6 63.6 

Number of pauses 297 226 128 

Probability of short pauses 0.65 0.3 0.18 
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Short pause mean 4.24 4.34 4.19 

Standard deviation of short 

pauses 

0.46 0.23 0.18 

Probability of long pauses 0.35 0.7 0.82 

Long pause mean 6.3 6.11 6.87 

Standard deviation of long 

pauses 

0.63 1.15 1.27 

Mean speech segment 

duration 

7.76 7.18 6.96 

Standard deviation of mean 

speech segment duration 

0.69 0.66 0.66 

Speech/pause ratio 3.3 1.5 0.6 

 

 

The number of syllables, words and CIUs  was calculated manually and given in  Table 5.  

 

 

Table 5. The number of syllables, words and CIUs 

 

Profi  Adv1  Adv2 

Spontaneous story generation  in English 

______________________________________________________________________ 

Syllables    404  87  175 

Words     318  75  158 

Free recall from English into English  

Syllables    329  229  289 

Words     244  183  261 

CIUs     191  134  179    

Simultaneous interpretation from Danish into English   

Syllables    879  632  221 

Words     713  466  165 

CIUs     502  271  111 

Simultaneous interpretation from English into Danish 

Syllables    269  236  133 

Words     192  202  97 

CIUs     148  146  59 

 

 

 

3.3.7. Discussion 

 

Fluency analysis reveals  bi-modal pause distributions in all the speech files obtained from all 

participants. The bi-modal distributions appropriately fit pause data in all the tasks. The presence 

of bi-modal pause distributions found in the participants‟ speech in all the tasks appears to be 
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consistent with the previous findings reporting a bi-modal shape of lognormal pause distributions 

in first language population (Kirsner et al., 2002; Ciccone, 2004; Hird et al., 2007) and second 

language population (Taira, 2004; Bujalka, 2006).  

Bi-modal pause distributions are found in simultaneous interpreting tasks involving the 

participants‟ first language (Danish) and second language (English). Our findings are in concert 

with a suggestion that the physical patterns of acoustic energy in speech production are similarly 

characterized by bi-modal pause distributions in the speech production in the first and second 

language (Bujalka, 2006).  This finding lends support to the idea that pause distributions reflect 

fundamental constraints imposed by articulatory and perceptual mechanisms common to all 

languages (Arai & Greenberg, 1997:1001; Greenberg, 1997).  

Presumably, bi-modal pause distributions are indicative of certain temporal 

characteristics of speech production common in the two examined languages (English and 

Danish). Our data indicate that bi-modal pause distributions are found in speech tasks spoken 

under a broad range of conditions – spontaneous speaking in the second language, monolingual 

free recall in the second language and in simultaneous interpreting into the first language and 

into the second language respectively. The data indicate that the participants‟ speech production 

in simultaneous interpreting tasks is characterized by bi-modal shape of pause distributions 

irrespective of the directionality of interpreting. The change in directionality of the interpreting 

from Danish into English and from English into Danish respecively does not affect the bi-modal 

shape distributions of pauses.  

Bi-modal lognormally distributed pause data are critical in yielding statistical results 

involving the participants‟ fluency in the tasks. Based on the obtained statistics, the participants‟ 

fluency in simultaneous interpretation tasks appears to vary among the participants. The 

variation in fluency in the task is illustrated in Figures 6-8  below:  
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Figure 6. Percentage of silent pauses in simultaneous interpreting tasks 

Explanation of the abbreviations: D/E SI = simultaneous interpretation from Danish into English, E/D SI = 

simultaneous interpretation from English into Danish 

 

We have hypothesized in 3.2.3. that the interpreters enjoying a superior level of exposure 

to the second language will produce interpretations characterized by a lower percentage of 

silent long pauses, longer speech segment durations, and higher speech/pause values.    

Distributional statistics support the hypothesis. 

The variation in fluency is evident from the lower percentage of silent pauses found 

in the output of the professional interpreter compared with the advanced students. Figure 6 

shows that the percentage of silent pauses in the output produced by the professional 

interpreter in interpretation from English into Danish is 38.6% and in interpretation from 

Danish into English is 23.3%.  Both the advanced students  produce more pausing in their 

output in the interpretation tasks, which is evident from Figure 6 – in interpretations from 

English into Danish 39.6 % (Adv1) and 60.1 % (Adv2), in interpretations from Danish into 

English  39.6 % (Adv1) and 63.1 % (Adv2).  

The data indicate an obvious difference in fluency in the interpretation tasks. The 

difference can be attributed to a number of variables. First, one variable involves the level 

of expertise in interpreting.  Previous research indicates that professional interpreters try to 
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avoid long silences, because the target audiences perceive them as information loss (Dejean 

LeFeal, 1990). Abnormal pausing is considered disruptive and less comprehensible to the 

perception of speech by the target audiences and may result in a lack of attention (Zellner, 

1994; Derwing, 1999).  Hence, professional interpreters distribute their speech tempo more 

evenly to avoid long pauses in their delivery (Kirchhoff, 1976:64).  On the contrary, an 

inferior level of expertise in  interpreting may cause more pausing in case of the  advanced 

students. Interestingly, both the advanced students are consistent in their pausing 

irrespective of the directionality of interpreting, compare 39.6 % and 39.6 % (Adv1) and 

60.1% and 63.6 % (Adv2), whilst the professional interpreter  produces less pausing in the 

interpretation from Danish into English (23.3%) than in the interpretation from English into 

Danish (38.6%).  Low intra-individual variability in case of the advanced students is 

evocative of the finding that interpreters tend to become less variable with an increase in 

the cognitive-processing load in the task (Gerver, 1969:55).  

Second, a possible variable presumably involves the volume of exposure to the 

interpreter‟s second language. Both the advanced students are enrolled into the same 

programme in interpreting at the same university. However, their fluency in the interpreting 

tasks appears to differ. An explanation of this variability may be offered by the analysis of 

the language exposure interview conducted with the participants. In the interview the Adv1 

participant reports a longer period of residence in England compared to Adv2 who  reports 

only infrequent stays in England. Presumably, the difference in exposure to the second 

language in forms of the residence in the country where the students‟ second language is 

spoken impacts  the students‟ fluency in the interpreting tasks. Presumably, the advanced 

students‟ fluency involves different levels of the second language exposure.   

The difference in fluency among the participants involves speech/pause ratio 

values, as shown seen  in Figure 7: 
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Figure 7. Speech/pause ration in simultaneous interpreting tasks 

Explanation of the abbreviations: D/E SI = simultaneous interpretation from Danish into English, E/D SI = 

simultaneous interpretation from English into Danish 

 

Speech/pause ratio is a correlation of total speech time divided by total pause time. Higher 

speech/pause values are associated with superior speech production, whilst lower values 

are indicative of inferior speech production (Kirsner, 2002). In this case study we take this 

measure to indicate the actual amount of the interpreter‟s speech production as opposed to 

non-production, i.e. pausing.  Statistical analysis reveals that professional interpreter‟s 

speech/pause ratio values are higher, compared to the advanced students. Compare, for 

example,  1.6 (Profi), 1.5 (Adv1) and 0.67 (Adv2) in interpretation from English into 

Danish and 3.3 (Profi), 1.5 (Adv1) and 0.6 (Adv2) in interpretation from Danish into 

English. Fluent speech production is associated with superior speech segment durations 

(Kirsner, 2002). Data analysis has yielded the following measures of speech segment 

durations: 
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Figure 8. Mean speech segment duration in simultaneous interpreting tasks 

Explanation of the abbreviations: D/E SI = simultaneous interpretation from Danish into English, E/D SI = 

simultaneous interpretation from English into Danish 

 

Long pauses define the speech segment. Each long pause is followed by a speech segment. 

Speech segments comprise short pauses (where signal duration is less than the 

classification threshold and cannot be distinguished from ambient noise) and periods with 

vocalizations.  Longer periods of vocalizations are indicative of the ease of the speech 

generation by the speaker (Kirnser et al., 1994). The length of the speech segment 

durations reflects the status of the combined linguistic-prosodic and cognitive processing. 

Our data indicate that the length of the speech segment duration in interpreting tasks is 

reflective of the interpreter‟s level of expertise in the task. The professional interpreter  

produces the longest mean speech segment duration in both interpreting tasks, 7. 49 (from 

English into Danish) and 7.76 (from Danish into English). Given the dynamic nature of 

speech segment duration and insufficient research into that variable, there seems to be no 

agreed upon baseline to draw generalized conclusions concerning mean length speech 

segment duration in interpreting. It is inferred from research findings in the related fields of 

second language acquisition that the speech segment duration is shorter in the second 

language compared with the first language (Möhle, 1984). However, our data show that the 
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professional interpreter produces longer speech segment durations in her second language 

(English), rather than in her first language (Danish).  

Interestingly, the advanced student Adv1 with a more extensive period of residence 

in England produces longer mean speech segment durations compared with the advanced 

student Adv2 who has resided less time in England. Speech segment durations produced by 

Adv1 are 7.03 (from English into Danish) and 7.18 (from Danish into English), whilst 

Adv2  produces speech segment durations 6.54 and 6.96 in the respective tasks. Hence, we 

hypothesize that the length of speech segment duration in interpreting task can be 

contingent upon a variety of variables, involving the interpreter‟s linguistic biography and 

the level of expertise in interpreting. Other variables presumably involve task difficulty, 

and the language-pair combination specific constraints (discourse, semantic, syntactic, 

phonological, etc.), as well as the individual speech motor activity or other  physiological 

constraints relating to the individual orofacial system.  

It should be noted that long pause mean in simultaneous interpretation from  Danish 

into English exibit a tendency to increase from the professional interpreter 6.3, to advanced 

student 1 (6.11) and advanced student 2 (6.87). Bearing in mind that long pause duration is 

associated with cognitive planning (Goldman-Eisler, 1972), long pause means in the 

interpretation task into Danish are suggestive of more processing time taken by the 

advanced students compared with the professional interpreter. Interestingly, in 

simultaneous interpretation from Danish to English, long pause means produced by Adv 1 

are shorter (5. 94), compared with  long pause means in the output of  the professional 

interpreter (6.42) and Adv 2 (6.58).  

We assume that the participants‟ variation in fluency can be attributed to the 

properties of the interpreting task rather than to the participants‟ individual speech 

production peculiarities. This assumption is based on the analysis of the participants‟ 
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fluency in the baseline tasks.  A relative intra-individual consistency of the participants‟ 

fluency in the baseline tasks is evident from Figures 9-11 below: 
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Figure 9.  Percentage  of silent pauses in baseline tasks 

 

Explanation of the abbreviations: SSG = spontaneous story generation, E/E FR = monolingual free recall 

from English into English  
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Figure 10. Speech/pause ratio values in baseline tasks 

Explanation of the abbreviations: SSG = spontaneous story generation, E/E FR = monolingual free recall 

from English into English 
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Figure 11. Mean speech segment duration in baseline tasks 

Explanation of the abbreviations: SSG = spontaneous story generation, E/E FR = monolingual free recall 

from English into English 

 

Fluency parameters in the baseline tasks – spontaneous story generation and free recall -  

allows to factor out intra-individual differences, since the participants‟ fluency parameters 

appear to be consistent in the tasks. The professional interpreter‟s fluency measures  are 

consistently high  in the baseline tasks. Interestingly, Adv 1 is very comparable with and 

even outperformes the professional interpreter on several measures in performing the 

baseline tasks. The participant‟s percentage of silent pauses is 29.5 % in spontaneous story 

generation and 26.8% in monolingual free recall, speech/pause ration is 2.4 in spontaneous 

story generation and 2.8 in free recall, and mean speech segment duration 7.2 in 

spontaneous story generation and 7.8 in free  recall. Similarly to the results obtained in 

simultaneous interpreting tasks, fluency measures in the performance of the advance 

student with a more extensive stays in England (Adv 1) appear to be superior to the fluency 

performance of the advanced student with a lesser amount of residence  in England (Adv 
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2). Compare, for example, the participants‟ percentage of silent pauses  in story generation 

task, 28 % (Adv1) and 39.7 % (Adv 2) and in free recall, 23.9 % (Adv1) and 41.9% (Adv 

2).  Speech/pause ratio values in the performance of Adv1 are higher compared with Adv2: 

2.5 (Adv1) and 1.5 (Adv2) in spontaneous story generation, 3.2 (Adv1) and 1.4 (Adv2) in 

free recall. Interestingly though, Adv2‟s mean speech segment duration in spontaneous 

story generation is higher than Adv1‟, 7.24 (Adv2) and 6.79 (Adv1), and lower in free 

recall, 6.99 (Adv2) and 7.2 (Adv1).   

  Comparing the participants‟ fluency measure in simultaneous interpretation from 

Danish into English with the monolingual English/English recall, it should be noted that the 

requirement of simultaneity of the input and output taxes the advanced students‟ fluency 

the most.  The  demands of simultaneity in interpretation from Danish into English have 

resulted in more pausing in case of both the advanced students. Compared to free recall, the 

percentage of silent pauses increases in simultaneous interpretation from 23.9% to 39.6% 

(Adv1), and from 41.9 % to 63.6 % (Adv2). Speech/pause ratio decreases from 3.2 to 1.5 

(Adv1), and from  1.4 to 0.6 (Adv2).  

We hypothesize that the combination of the concurrent comprehension and 

production caused a decrease in the advanced students‟ fluency in the interpretation task. 

The decrease in fluency in the interpretation task can also be accounted for by added 

demands of the on-line reformulation and code-switching. In concert with findings reported 

in Christoffels and De Groot‟s (2004:234), our data indicate   that coping with simultaneity 

results in a less fluent performance in case of both the advanced students. However, our 

data indicate that the demands of simultaneity do not have a detrimental effect on the 

professional interpreter‟s fluency. On the contrary, the professional interpreter‟s fluency 

measures increase in the interpretation task compared with free recall. For instance, the 

percentage of silent pauses decreases from 26.8% in free recall to 23.3% in simultaneous 

interpretation. The participant‟s speech/pause ratio increases from 2.8 in free recall to 3.3 
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in simultaneous interpretation. The data are supported by additional fluency measures. For 

instance, in the interpretation from Danish into English the professional interpreter has 502 

CIUs compared to 271 CIUs (Adv1) and 111 CIUs (Adv2).  Presumably, an explanation of 

the increased fluency in the interpretation tasks compared with free recall is that with an 

increased expertise in interpreting, the cognitive demands of coping with simultaneity seem 

to decrease, thus resulting into a more fluent speech production in the interpreting task.   

It should be noted that the professional interpreter‟s fluency increases in the 

interpretation task into English, the interpreter‟s non-dominant language, compared with 

the interpretation into Danish, the interpreter‟s first language. Compare, for instance, the 

percentage of speech in interpretation from English into Danish and in Danish into English, 

61.4 % (E/D) and 76.7% (D/E). Other fluency measures are also superior in the 

interpretation task into English: speech/pause ratio 1.6 (E/D) and 3.3 (D/E), mean long 

pause duration 6.42 (E/D) and 6.3 (D/E).     

  

3.4. Summary and Conclusions   

 

The main objective of Experiment 1 described in this chapter is to introduce a new 

quantitative approach to the measurement of silent pauses in simultaneous interpreting. The 

presented methodology involves a quantitative computer-assisted investigation of fluency 

developed by Kirsner et al. (2002). Within the framework of this methodology pauses are 

referred to as a complex and informative index of fluency. The advantages of this 

methodological approach involve lognormal pause distribution, the absence of the upper-

cut-off point and a lower  cut-of point comparing with previous studies. This novel 

approach  provides a quantitative account of speech fluency in simultaneous interpreting 

conditions. Data analysis in Experiment 1 indicates that speech in simultaneous interpreting 

is bi-modally distributed. No third distribution has been found. 
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 Another finding is that  Kirsner‟s et al. (2002) research methodology  provides a 

quantitative index of the interpreter‟s fluency depending on the interpreter‟s level of 

expertise (or, in other words,  initial conditions in terms of the dynamic system theory). 

Two factors are manipulated in the case study  - within-subjects and type of task (story 

generation, free recall and simultaneity). It has been found that the interpreters‟ fluency in 

the case study is sensitive to task demands. The data seem to indicate that the interpreters 

vary their fluency patterns in speech production  within discourse types. Judging from the 

data obtained in the baseline and simultaneous interpreting tasks, the interpreters with 

inferior levels of exposure to the second language and with less expertise in interpreting 

produce interpretations characterized by a higher percentage of silent long pauses, lower 

speech/pause ratio values, and lower speech segments durations, whereas the interpreters 

enjoying a superior level of exposure to the second language produce interpretations 

characterized by a lower percentage of silent long pauses, longer speech segment durations, 

and higher speech/pause values.  We take these finding to indicate that the methodology 

proposed by Kirsner and his colleagues can be applied to elucidate the difference in the 

interpreter‟s fluency. 
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4.1. Introduction 

 

The interpreter‟s fluency and superior bilingual competency in her respective working 

languages are considered a pivotal prerequisite to the task of interpreting (Kussmaul, 1995; 

Mead, 2005; Shaw et al., 2004; Skaaden, 2003; Tissi, 2000).  The interpreter‟s fluency in 

her second and third languages is a multifaceted phenomenon. It is contingent upon 

numerous variables, involving, amongst others, the interpreter‟s language exposure. The 

interpreter‟s language exposure may involve the amount of both classroom and out-of-

classroom exposure, a period of stay in a country where the second/third language is 

spoken, motivational factors to study the second language, etc.    However, there is 

insufficient research involving the impact of the interpreter‟s language exposure and  

fluency in simultaneous interpretation.   This chapter presents an empirical investigation of 

the interpreter‟s fluency impacted by the language exposure taking place  across two 

contexts: 

i) Formal instruction-mediated classroom context vs. informal out-of-classroom 

exposure; 

ii)  Formal study at the home university vs. the study abroad exposure. 

Thus, the context of the language exposure is the manipulated variable in Experiment 2 

and 3 further described in the chapter. 

 

4.2. Experiment 2 

 

Experiment 2 investigates the impact of the informal out-of-classroom language exposure  

on  fluency in simultaneous interpreting. The experiment involves an examination of 

fluency in simultaneous interpretation tasks in the language-pair combination 
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Finnish/Norwegian and Norwegian/Finnish respectively. The tasks are performed by the 

interpreter students studying interpreting in the language pair combination Finnish/Swedish 

and acquiring their third language, Norwegian.  The experiment‟s specific aim is to 

examine the impact of the informal out-of-classroom language exposure on the 

interpreter‟s fluency in interpreting from/into Norwegian. Fluency is investigated by means 

of a quantitative computer-aided analysis identical to the methodological procedure 

described in chapter 3. 

 

4.2.1. Participants 

 

Five participants are recruited at the University of Vaasa, Finland. The participants‟ mean 

age is 22 years at the time of the experiment. All the participants are female. The 

participants are third year students of interpreting in the language pair combination 

Finnish/Swedish at the University of Vaasa, Finland. Given that there is no generally 

accepted procedure to determine bilingual dominance, we assessed bilingual dominance 

based on self-ratings (similar procedure is found in Talamas et al., 1999; Flege et al., 

2002). Two participants identify Finnish as their first language, another two identify 

Swedish as their first language, and one participant identifies herself as a balanced 

Finnish/Swedish bilingual. Four participants are late bilinguals: two Swedish first language 

participants learnt Finnish after the age of 7 and two Finnish first language participants 

acquired Swedish after the age of 7.5. One participant is a balanced Swedish/Finnish 

bilingual who acquired both Finnish and Swedish before the age of 6. The balanced 

bilingual reports equal competency in both languages. Participants sign a consent form 

allowing the experimenter to use the recordings of their performance for scientific 

purposes. To ensure confidentiality, the participants are coded S1 and S2 (Swedish first 

language speakers), B (balanced Swedish/Finnish bilingual), F1 and F2 (Finnish first 
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language speakers). All the participants are enrolled in the same course of Norwegian at the 

same university.  Participants report that they study Norwegian as their third language once 

a week for one semester, which involves two academic hours of classroom study and 

approximately one hour per week of individual study and other forms of exposure to 

Norwegian, such as reading books in Norwegian, watching Norwegian films and listening 

to the radio and/or music in Norwegian.  The participants‟ maximum amount of exposure 

to Norwegian per semester is calculated at approximately 72 hours (144 hours per year). 

For all the participants Finnish and Swedish are more established languages at the time of 

the acquisition of Norwegian. Based on self-reports data, all the participants consider 

themselves fluent speakers of both Finnish and Swedish. None of the participants reports to 

have been growing in a bilingual family where Norwegian is spoken. None of the 

participants reports any previous exposure to interpreting from/into Norwegian or 

described herself as being fluent in Norwegian. 

 

4.2.2. Hypothesis 

 

The hypothesis is based on the dynamic systems‟ argument postulating that a change in one 

variable impacts on various language sub-systems of an individual, including fluency.  It is 

assumed that differences in the amount of formal and informal out-of-classroom exposure 

to the interpreter students‟ third language will map into various levels of fluency in 

simultaneous interpreting. If the amount of the informal out-of-classroom exposure to the 

third language is extensive, then the interpreter students‟ fluency in simultaneous 

interpretations will be characterized by low percentage of pausing time and, consequently,  

higher percentage of speaking time, inferior number of long and ultra-long pauses,  

increased  mean speech segment durations and  speech/pause ratio values.  If the amount of 

informal exposure to the third  language  is insufficient or absent at all, then the interpreter 
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students‟ fluency in simultaneous interpretation will be characterized by high percentage of 

pausing time, low percentage of speaking time, increased long and ultra-long pauses,  

decreased  mean speech segment durations and  decreased speech/pause ratio values.    It is 

assumed that an informal out-of-classroom exposure to Norwegian, the interpreter‟s third 

language, involves various forms of extra-curriculum activities related to Norwegian - a 

period of stay in Norway, reading extra-curriculum literature in Norwegian, or listening to 

news/music in Norwegian, having friends or relatives in Norway to communicate in 

Norwegian with, etc. The exposure to the Swedish language is  considered a co-variable. It 

is hypothesized that typological closeness between Swedish and Norwegian languages 

facilitates the comprehension of Norwegian and speech production into Norwegian.  

Consequently, a stronger out-of-classroom exposure to the Swedish language will 

contribute  to a more fluent speech production in Norwegian. 

 

4.2.3. Material 

 

The source audio texts in Norwegian are recorded by a female native speaker of 

Norwegian. The source audio texts in Finnish are recorded by a female native speaker of 

Finnish (see Appendix 7 for transcripts). The source audio texts used in the experimental 

tasks are reasonably comparable in duration with a similar degree of difficulty. The source 

audio texts deal with the current affairs and are deemed suitable for a non-specialist 

audience.  

 

4.2.4. Method 

 

The participants are tested individually in May 2007 in a quiet room at the Department of 

Scandinavian languages at the University of Vaasa, Finland.  The experimental session 
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with each of the participants consists of one hour. The experimenter is the only other 

person present at the test session. The experimental tasks are presented in the following 

order to each of the participants: one simultaneous interpretation from Finnish into 

Norwegian and one simultaneous interpretation from Norwegian into Finnish.  In addition 

to those tasks, the participants are asked to  

 generate a spontaneous, unprepared story about an imaginary day they spent in an 

unknown place in Norway in Norwegian and then generate a similar story involving an 

unknown place in Finland in Finnish;  

 perform a free recall from the source audio text in Norwegian  into Norwegian 

and then to perform a free recall from the source audio text in Finnish into  Finnish; 

  perform a free recall from the audio text in Norwegian into Finnish and then to 

perform a similar task from Finnish into Norwegian.  

After the completion of the tasks the experimenter asks the participants questions 

concerning their educational and linguistic background.  The interview is semi-structured. 

It focuses on the participant‟s language history in a chronological format, from birth until 

the time of the experiment. The participants are asked to identify of their respective first, 

second and third languages and the amount exposure to the Finnish, Swedish and 

Norwegian languages over life-time. The participants‟ language exposure is calculated on 

the basis of the approximate number of hours of the language exposure per week, per 

month and per year and during the participants‟ life-time.  It is hypothesized that there are 

approximately 100 hours of active and passive language exposure per week, consisting of 

speaking, listening, writing and other forms of language exposure. Participants are asked 

about the languages spoken by their family members, travel to the countries where their 

second and/or third languages are spoken, formal education involving their first, second 

and third language, language/languages spoken by the friends and by other members of 
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their community. The language exposure data are recorded and further analyzed in the 

experiment. 

Data collection in this experiment follows the testing protocol described in chapter 

3. Fluency analysis procedure, technical and software support involved in the data 

collection are identical to that presented in chapter 3. 

 

4.2.5. Results 

   

The participants‟ language history data (see Appendix 8) and fluency data in all the tasks 

are examined and analyzed.  The participants‟ number of hours of language exposure over 

life-time involving both formal exposure and casual exposure is given in Table 6: 

 

 

Table 6. The amount of life-time exposure (in hours) to Norwegian, Swedish and Finnish 

based on self-report data: 

 

Participant Norwegian Swedish Finnish Participant’s first language   

S1 144 69 696  35 760 Swedish 

S2 144 69 696  35 760 Swedish 

B  144   52 896  52 560  Swedish/Finnish 

F1 144 31 200  74 256  Finnish 

F2 144 31 200 74 256  Finnish 

  

The participants‟  fluency data in simultaneous interpretation tasks are given in Tables 7-8.   

As the Finnish first language participants did not complete the into-Norwegian tasks, their results 

are presented as „0‟. 

Table 7. Simultaneous interpretation from Finnish into Norwegian 

 

Participant/fluency measure  S1 S2 B F1 F2 

Total time 5.24 5.15 5.29 0 0 

Total speaking time 3.07 2.51 1.77 0 0 

Percentage of speech time 58.6 48.8 33.4 0 0 

Total pause time 2.17 2.64 3.52 0 0 
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Percentage of pause time 41.4 51.2 66.6 0 0 

Number of pauses 251 288 234 0 0 

Probability of short pauses 0.32 0.36 0.29 0 0 

Short pause mean 4.03 3.3 3.57 0 0 

Standard deviation of short 

pauses 

0.19 0.21 0.23 0 0 

Probability of long pauses 0.68 0.64 0.71 0 0 

Long pause mean 6.22 5.97 5.95 0 0 

Standard deviation of long 

pauses 

   0 0 

Mean speech segment 

duration 

6.8 6.51 6.31 0 0 

Standard deviation of mean 

speech segment duration 

0.72 0.78 0.71 0 0 

Speech/pause ratio 1.41 0.95 0.5 0 0 

 

 

Table 8. Simultaneous interpretation from Norwegian into Finnish 

 

Participant/fluency measure S1 S2 B F1 F2 

Total time 1.91 1.79 1.82 1.5 1.96 

Total speaking time 0.99 0.41 0.63 0.14 0.64 

Percentage of speech time 51.9 22.9 34.5 9.4 32.5 

Total pause time 0.92 1.38 1.19 1.36 1.33 

Percentage of pause time 48.1 77.1 65.5 90.6 67.5 

Number of pauses 117 50 73 6 35 

Probability of short pauses 0.56 0.32 0.46 0.33 0.12 

Short pause mean 3.98 3.66 4 5.67 4.25 

Standard deviation of short 

pauses 

0.26 0.31 0.25 0.07 0.09 

Probability of long pauses 0.44 0.68 0.54 0.67 0.88 

Long pause mean 6.3 6.29 6.77 9.43 6.79 

Standard deviation of long 

pauses 

1.16 1.91 1.23 1.08 1.46 

Mean speech segment 

duration 

6.91 6.41 6.68 7.37 0.56 

Standard deviation of mean 

speech segment duration 

0.72 0.85 0.76 0.9 0 

Speech/pause ratio 1.07 0.29 0.52 0.1 0.48 

 

 

The participants‟ fluency measures in the baseline tasks are given in Tables 9-14: 

 

Table 9. Story generation in Norwegian 
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Participant/fluency measure  S1 S2 B F1 F2 

Total time 2.69 2.71 0.96 0 0 

Total speaking time 1.59 1.41 0.46 0 0 

Percentage of speech time 59.2 51.8 48.1 0 0 

Total pause time 1.1 1.31 0.5 0 0 

Percentage of pause time 40.8 48.2 51.9 0 0 

Number of pauses 219 205 41 0 0 

Probability of short pauses 0.41 0.29 0.46 0 0 

Short pause mean 3.71 2.82 4.63 0 0 

Standard deviation of short 

pauses 

0.43 0.28 0.6 0 0 

Probability of long pauses 0.59 0.71 0.54 0 0 

Long pause mean 5.78 5.5 7.01 0 0 

Standard deviation of long 

pauses 

0.92 1.36 0.49 0 0 

Mean speech segment 

duration 

6.39 6.11 6.96 0 0 

Standard deviation of mean 

speech segment duration 

0.82 0.85 0.75 0 0 

Speech/pause ratio 1.44 1.07 0.92 0 0 

 

 

Table 10. Spontaneous story generation in Finnish  

 

Participant/fluency measure  S1 S2 B F1 F2 

Total time 2.21 3.13 1.63 1. 19 1.15 

Total speaking time 1.63 2.07 1.02 0.6 0.74 

Percentage of speech time 73.7 66.1 62.5 50.9 64.1 

Total pause time 0.58 1.06 0.61 0.58 0.41 

Percentage of pause time 26.3 33.9 37.5 49.1 35.9 

Number of pauses 170 291 63 46 89 

Probability of short pauses 0.65 0.31 0.22 0.28 0.89 

Short pause mean 4.11 2.79 3.37 3.67 4.71 

Standard deviation of short 

pauses 

0.32 0.18 0.28 0.41 1.17 

Probability of long pauses 0.35 0.69 0.78 0.72 0.11 

Long pause mean 5.88 4.81 6.08 6.65 6.73 

Standard deviation of long 

pauses 

0.74 1.4 1.11 0.85 0.0.5 

Mean speech segment 

duration 

7.27 6.15 6.97 6.74 7.99 

Standard deviation of mean 

speech segment duration 

0.74 0.89 0.6 0.79 0.93 

Speech/pause ratio 2.8 1.95 1.67 1.03 1.8 

 

 

Table 11. Free recall from Norwegian into Norwegian 
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Participant/fluency measure  S1 S2 B F1 F2 

Total time 0.77 0.48 0.97 0 0 

Total speaking time 0.46 0.3 0.38 0 0 

Percentage of speech time 59.9 63.3 39.8 0 0 

Total pause time 0.31 0.17 0.58 0 0 

Percentage of pause time 40.1       36.7 60.2 0 0 

Number of pauses 49 38 29 0 0 

Probability of short pauses 0.2 0.3 0.43 0 0 

Short pause mean 2.77 2.59 5.28 0 0 

Standard deviation of short 

pauses 

0.19 0.22 0.79 0 0 

Probability of long pauses 0.8 0.7 0.57 0 0 

Long pause mean 5.35 5.24 7.46 0 0 

Standard deviation of long 

pauses 

1.39 1.29 0.44 0 0 

Mean speech segment 

duration 

6.34 6.43 7.07 0 0 

Standard deviation of mean 

speech segment duration 

0.76 0.5 0.63 0 0 

Speech/pause ratio 1.48 1.76 0.65 0 0 

 

 

Table 12. Free recall from Finnish into Finnish 

 

Participant/fluency measure  S1 S2 B F1 F2 

Total time 1.28 1.36 1.43 1.4 1.16 

Total speaking time 0.92 0.86 0.83 0.78 0.68 

Percentage of speech time 72.2 63.1 57.9 55.5 59 

Total pause time 0.36 0.5 0.6 0.63 0.47 

Percentage of pause time 27.8 36.9 42.1 44.5 41 

Number of pauses 99 98 71 50 67 

Probability of short pauses 0.42 0.41 0.29 0.26 0.39 

Short pause mean 4.02 3.36 3.59 4.03 3.92 

Standard deviation of short 

pauses 

0.16 0.22 0.26 0.3 0.61 

Probability of long pauses 0.58 0.59 0.71 0.74 0.61 

Long pause mean 5.34 5.66 6.11 6.7 6.16 

Standard deviation of long 

pauses 

0.94 1.03 1.04 0.68 0.78 

Mean speech segment 

duration 

6.61 6.55 6.77 6.91 6.76 

Standard deviation of mean 

speech segment duration 

0.92 0.83 0.58 0.67 0.7 

Speech/pause ratio 2.55 1.72 1.38 1.23 1.44 

 

 

Table 13. Free recall from Norwegian into Finnish  
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Participant/fluency measure  S1 S2 B F1 F2 

Total time 1.22 0.96 1.24 0.4 0.82 

Total speaking time 0.85 0.64 0.6 0.21 0.52 

Percentage of speech time 69.4 67.1 48.2 53.1 63 

Total pause time 0.38 0.31 0.64 0.19 0.3 

Percentage of pause time 30.6 32.9 51.8 46.9 37 

Number of pauses 94 74 62 20 41 

Probability of short pauses 0.47 0.48 0.45 0.45 0.18 

Short pause mean 4 3.34 4.18 4.02 3.59 

Standard deviation of short 

pauses 

0.16 0.23 0.25 0.17 0.46 

Probability of long pauses 0.53 0.52 0.55 0.55 0.82 

Long pause mean 5.36 5.74 6.66 6.67 5.96 

Standard deviation of long 

pauses 

1.2 0.96 0.83 0.7 0.82 

Mean speech segment 

duration 

6.78 6.72 6.86 6.87 6.54 

Standard deviation of mean 

speech segment duration 

0.87  0.73 0.56 0.75 0.89 

Speech/pause ratio 2.23 2.06 0.9 1.1 1.73 

 

 

 

Table 14. Free recall from Finnish into Norwegian 

 

 

Participant/fluency measure  S1 S2 B F1 F2 

Total time 1.75 2.42 1.02 0 0 

Total speaking time 1.08 1.39 0.38 0 0 

Percentage of speech time 61.5 57.4 37.4 0 0 

Total pause time 0.68 1.03 0.64 0 0 

Percentage of pause time 38.5 42.6 62.6 0 0 

Number of pauses 172 112 39 0 0 

Probability of short pauses 0.37 0.45 0.32 0 0 

Short pause mean 3.34 3.95 4.45 0 0 

Standard deviation of short 

pauses 

0.19 0.19 0.41 0 0 

Probability of long pauses 0.63 0.55 0.68 0 0 

Long pause mean 5.22 6.49 6.82 0 0 

Standard deviation of long 

pauses 

1.16 0.93 0.96 0 0 

Mean speech segment 

duration 

6.15 6.96 6.69 0 0 

Standard deviation of mean 

speech segment duration 

0.8 0.89 0.61 0 0 

Speech/pause ratio 1.58 1.34 0.59 0 0 

 

Additional measures of the participants‟ fluency in the tasks are given in Appendix 9. 
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4.2.6. Discussion 

 

All the participants report identical amount of formal classroom exposure to 

Norwegian (144 hours per year) at the same university. The identical context of the 

acquisition of Norwegian enjoyed by all participants raises a possibility of homogeneous 

fluency measures in interpretation from/into Norwegian. However, the data in the 

experiment illustrate the degree of both inter-individual and intra-individual differences in 

a supposedly  homogeneous group of participants. The variability in performance of the 

experimental tasks is suggestive of a difference in the process by which the language is 

acquired (McDonald, 2000:307), or by the context-sensitivity by which the language is 

acquired. 

It is assumed in the hypothesis that the participants‟ significant amount of informal 

out-of-classroom exposure to the participants‟ third language maps into a superior level of 

fluency in interpreting from/into the third language. A fluent interpretation is  characterized 

by low percentage of pausing time and  high percentage of speaking time, a lesser number 

of long and ultra-long pauses, increased  total speaking time and  speech segment duration 

and high speech/pause ratio values.  Data analysis indicate that the hypothesis has to be 

accepted.  

Given that all the students tested in the experiment enjoy identical classroom-

mediated exposure to Norwegian, the critical question involves why Swedish first language 

and the balanced Swedish/Finnish bilingual participants can perform the tasks involving 

both the comprehension and speech production in Norwegian, while Finnish first language 

participants can only perform the tasks involving the comprehension of Norwegian, but not 

speech production into Norwegian. The language interview data indicate that the 

participants with a minimum of 52 800 hours of a life-time exposure to the Swedish 
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language have completed the tasks involving comprehension of the source audio text in 

Norwegian and its reproduction into Norwegian.  144 hours of exposure to Norwegian 

combined with a minimum of 31 200 hours of exposure to Swedish enable the participants 

to comprehend Norwegian and render the Norwegian content into Finnish.  

Swedish first language participants as well as the balanced Swedish/Finnish 

bilingual report identical amount of classroom and out-of-classroom context of acquisition 

of Norwegian as the Finnish first language participants do. However, the Swedish first 

language participants report a period of residence in Sweden with their parents in 

childhood involving on the average 3 years, regular usage of the Swedish language at home 

with the family members, in addition to formal classroom studies of Swedish at the 

university. Presumably, the informal out-of-classroom exposure to the Swedish language 

impacts on the Swedish first language participants‟ fluency in the experimental tasks 

involving speech production in Norwegian. Thus, the critical variable involved in the 

ability to produce fluent interpretations from/into Norwegian is the amount of an informal 

out-of-classroom context of exposure to Swedish, a language typologically closely related 

to Norwegian.  

Typological differences between the source and target languages involving 

phonology, word-order and language-specific discourse patterns have an impact on the 

interpreter‟s fluency in the task (Ramm, 2003). Norwegian and Finnish belong to different 

language families, whilst Norwegian and Swedish are typologically very close (Nenonen et 

al., 2005:26; Håkansson, 2001; Cutler, 2000:7; Sollid, 2003:424; Kristoffersen, 2000; 

Faarlund et al., 1997; Rørvik, 2003), as evident from Table 15: 
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Table 15. Typological characteristics of Norwegian, Swedish and Finnish  

 

 

 

 

 

 

 

 

A facilitative effect of Swedish in comprehension and speech production of 

Norwegian can be seen as a function of consistent mappings involving morphological, 

phonological and semantic spaces across the two languages (Kroll & de Groot, 1997:191). 

Presumably, Swedish first language participants are more fluent in the experimental tasks 

due to a consistency of mappings between various linguistic levels of closely related 

Swedish and Norwegian. Arguably, the consistency is supported by a stronger context of 

exposure to the Swedish language in case of the Swedish first language participants.  The 

finding can be indicative of a facilitative effect of the Swedish language on the 

participants‟ ability to produce speech output in Norwegian. We take the finding to indicate 

that the initial assumption about a facilitative role of Swedish in the experimental tasks 

involving speech production into Norwegian is supported.  

The degree of similarity between the languages plays an important role in syntactic 

and lexical transfer from one closely typologically related language to another (Håkansson, 

2001; Ringbom, 1987; McDonald, 2000:399; Murphy, 2003). The more established and 

similar the languages are, the more effect the linguistic transfer has on the newly acquired 

language (Guion et al., 2000a:208). 

 Presumably, Swedish and Norwegian share similar lexicon (Håkansson, 2001), 

enabling the Swedish first language participants to make use of the lexical units of Swedish 

Feature/language Norwegian Swedish Finnish 

Indo-European language family + + - 

Finno-Ugric language family - - + 

Quantity  + + + 

Vowel harmony - - + 

Vowel gradation - - + 

Case - (residual) - (residual) + 

Verb-second in main clause + + - 

Word order, SVO +/- +/- + 
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during the processing of Norwegian though interference and transfer. The parallel 

activation of the bilingual‟s two languages may facilitate interactivity between lexical 

representations in  semantic/lexical spaces and cross-consultation between mental lexica in 

the respective first and second languages by means of the common conceptual base (Costa 

et al., 2006:972; Singleton,1997).  

Presumably, the bilingual‟s languages share a common cortical representation, or a 

common neuronal system responsible for semantic processing in both languages in a 

bilingual brain (Cooke & Ellis, 2001; Klein et al., 1999; Illies et al., 1999). Bilingual 

language processing recruits representations of both the first and the second languages even 

only one language is used (Costa et al., 2006). Hence, the bilingual‟s first language is not 

totally de-activated and is constantly accessible during the second language production 

allowing for the linguistic transfer and interaction. This implies that a bilingual is able to 

comprehend sentences in first and second languages concurrently (Kroll & de Groot, 

1997:91). Extending this idea, it can be hypothesized  that on-line comprehension of the 

third language is less cognitively taxing, if it is typologically related to the first or second 

language.   

Transfer from the first to the second, or third language is a well-established and 

common phenomenon in bilingual population (Cummins, 2002). Linguistic transfer is a 

cognitively demanding language operation (Clarke, 1978). It usually occurs from the 

bilingual or multilingual‟s more established language to a less established language. 

Typological closeness of Norwegian and Swedish raises a possibility of the presence of 

feedback between automatic skills in Swedish and their partial transfer into Norwegian.  

  Arguably, a greater first or second language proficiency facilitates the acquisition 

of the consecutive language by the cognitive mechanisms underlying transfer and 

enhancement.  A previously known language can serve as a starting point for cross-

language interaction, even one that the learner has not fully acquired (Vinnitskaya et al., 
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2003).  This assumption is evocative of the finding that the learner‟s nascent stage of the 

third language is the established state of a previously acquired language which is 

typologically closer to the third (Leung, 2006; Silverberg & Samuel, 2004).  

Typological differences involving dissimilar language structures between the first 

and second language are thought to influence linguistic performance (Bialystok, 1999; 

McDonald, 2000:414).  This suggestion can be illustrated by examples from empirical 

studies reporting that  Swedish-speaking Finns have outperformed Finnish-speaking Finns 

in the learning of English,   another Germanic language typologically related to Swedish 

(Ringbom, 1987). 

  Given the typological closeness of Swedish and Norwegian, linguistic transfer and 

other cross-linguistic analogies with Swedish facilitate the participants‟ speech production 

into Norwegian. Presumably, a stronger exposure to the Swedish language facilitates the 

Swedish first language participants‟ minimization of cognitive demands posed by the 

acquisition of Norwegian. Consequently, they can allocate more resources towards a fluent 

speech output in Norwegian.  For instance, the Swedish first language participants  produce 

more fluent interpretations from Finnish into Norwegian, than a balanced Swedish/Finnish 

bilingual and the Finnish first language participants, as evident in Figure 12 below. 
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Figure 12. Percentage of total pausing and speaking time in simultaneous interpretation 

task from Finnish into Norwegian 

Explanation of the abbreviations: S1, S2 – Swedish L1 participants; B – balanced Swedish/Finnish 

participant; F1, F2 – Finnish L1 participants.  An approximate number of hours of exposure to the Swedish 

language accumulate by the participants over life time is given in the brackets next to the coded participants‟ 

name along the abscissa axis   

 

In the interpretation from Finnish into Norwegian the Swedish first language participants  

produce less pausing  41.4%  (S1) and 51.2% (S2) respectively  compared to the balanced 

Swedish/Finnish bilingual, 66.6%.  Consequently, the participants‟ total speaking time in 

the same task is 58.6 % (S1), 48.8% (S2) and 33.4 % (B).   

The results of the data analysis are in concert with the assumption that language 

production of the target language is harder than language perception of the source language 

(De Groot & Christoffels, 2006:196). An increase of pauses in speech is indicative of a 

higher cognitive demand on the speaker involving speech planning difficulties and 

problems associated with linguistic complexity (Grosjean et al., 1979; Levelt, 1989). It is 

logical to assume that an increase in the percentage of total pausing time in the 

participants‟ output is suggestive of higher cognitive demands, or efforts to formulate, 

structure or plan the output into Norwegian. Simultaneous interpreting in general is 

considered to be a highly constrained mental space (Gile, 2005), given that the interpreter 

has to circumnavigate phonological, syntactical and lexical demands posed by the input in 

one language and the output in another language.  If the demands are cognitively taxing, 

they exceed the available resources, resulting in a less fluent speech production.  It could 

be further hypothesized that two variables can tax the participants‟ cognitive resources: 

either an inadequate level of Norwegian mastery or insufficient skills mastery in 

simultaneous interpreting.  Both of these variables can account for an increased pausing. It 
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is believed that interpreting into the non-dominant language recruits more neural resources 

(De Groot & Christoffels, 2006; Tommola et al., 2000).  

The percentage of total pausing time in these tasks is presented in Figure 13: 
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Figure 13.  Percentage of pause and speech in other tasks involving output into 

Norwegian – spontaneous story generation in Norwegian, free recall from Norwegian into 

Norwegian, free recall from Finnish into Norwegian 

 

Explanation of the abbreviations: S1, S2 – Swedish L1 participants; B – balanced Swedish/Finnish 

participant; F1, F2 – Finnish L1 participants. P SG N – percentage of pausing time in story generation in 

Norwegian, p N/N – percentage of pausing time in free recall from Norwegian into Norwegian, p F/N – 

percentage of  pausing time in free recall from Finnish into Norwegian,  speech SG N – percentage of 

speaking time in story generation in Norwegian, speech N/N – percentage of speaking time in free recall from 

Norwegian into Norwegian, speech F/N – percentage of  speaking time in free recall from Finnish into 

Norwegian 

 

Total pausing time in spontaneous story generation in Norwegian is 40.8 % (S1), 

48.2 % (S2) and 51.9 % (B).  As the participants F1 and F2 are not able to complete the 

tasks involving speech production in Norwegian, their respective measures in Figure 14 are  

presented as zero. Total pausing time in free recall from Norwegian into Norwegian is 
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40.1% (S1), 36.7 % (S2), 60.2 % (B) and in free recall from Finnish into Norwegian 38.5 

% (S1), 42.6 % (S2) and 62.6 % (B). These findings can be taken to indicate that the range 

of total pausing time in these tasks (36.7% ~ 60.2%) does not differ significantly from the 

range of total pausing time in simultaneous interpreting task (41.4% ~ 66.6 %). It can be 

assumed that since all the tasks involving speech output into Norwegian are characterized 

by a high percentage of total pausing time, then the variable of insufficient simultaneous 

interpreting skills can be factored out. Hence, a high percentage of pausing time in the 

simultaneous interpreting task be attributed to an insufficient mastery of Norwegian.   

Other fluency data in simultaneous interpreting from Finnish into Norwegian 

involve mean long pause duration, mean speech segment duration and speech/pause ratio. 

They are presented in  Figure 14: 
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Figure 14. Fluency parameters in simultaneous interpretation task from Finnish into 

Norwegian 

Explanation of the abbreviations: m LP – long pause means, m SS – speech segment duration means, spr –

speech/pause ratio. S1, S2 – Swedish L1 participants; B – balanced Swedish/Finnish participant; F1, F2 – 

Finnish L1 participants.  An approximate number of hours of exposure to the Swedish language accumulated 
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by the participants over life time is given in the brackets next to the coded participants‟ name along the 

abscissa axis   

 

Mean long pause duration in the participants‟ performance in simultaneous interpreting 

from Finnish into Norwegian are 6.22 (S1), 5.97 (S2) and 5.95 (B).  Mean long pause 

durations are similar to the analogous measures found in previously conducted experiments 

involving speech output into a Scandinavian language (Kapranov et al., 2008). For 

instance, mean long pause durations in simultaneous interpretation task from English into 

Danish are within the range 6.21 ~ 6.45, in simultaneous interpreting task from Finnish into 

Swedish between 6.21 and 6.5. These findings are, presumably, suggestive of a task effect 

posed by simultaneous interpreting into a Scandinavian language. An indication that there 

is a task effect on mean long pause durations is found in the comparison of the participants‟ 

output across all the tasks involving speech output into Norwegian. Mean long pause 

durations in simultaneous interpreting task from Finnish into Norwegian are higher 

compared to i) spontaneous story generation in Norwegian 5.78 (S1), 5.5 (S2), 7.01 (B) and 

ii)  free recall task from Norwegian into Norwegian 5.35 (S1), 5.24 (S2), 7.46 (B).  

However, mean long pause durations in free recall from Finnish into Norwegian are higher 

5.22 (S1), 6.49 (S2) and 6.82 (B).  

It should be mentioned that there are no well-established benchmarks to draw 

conclusions about the degree of fluency in Norwegian in this study due insufficient 

publications involving research on fluency in Norwegian as a second and third language. 

Current publications in this area report the role of temporal phenomena in Norwegian as 

the first language in speech pathology (Engstad et al., 2003; Lind, 2005), fluency in reading 

performances of Norwegian children (Søvik et al., 1996),  disfluencies  in automatic 

recognition and prosody labelling of spoken Norwegian (Heggtveit & Natvig, 2004; 

Markhus et al., 2004) and in  Norwegian as the second language spoken by  immigrant 

communities in Norway (van Dommelen, 2004). In a study of temporal factors of speech 
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production by speakers of Norwegian as the second language, van Dommelen (2004) has 

found that the same read-out speech material resulted in more pausing and hesitations 

produced by the speakers with greater typological distance from their respective first to 

Norwegian the second language. For instance, German and Russian first languages 

speakers produce oral discourse in Norwegian second language with the reported mean 

pause length 100 ms, whilst Chinese first language speakers mean pause duration in the 

same task is 360 ms. Van Dommelen‟s (2004) data lend support to our initial assumption 

that the typological distance influences the speech production: a stronger context of 

exposure to Swedish, a language typologically close to Norwegian,  maps into fluency in 

interpretation from/into Norwegian. 

As evident from Figure 14, mean speech segment durations found in the 

participants‟ output in simultaneous task from Finnish into Norwegian were 6.8 (S1), 6.51 

(S2) and 6.31 (B). Speech segment is a period of vocalization found between long pauses 

(Kirsner et al., 2007). Speech segment can be seen as an acoustic correlate for a vowel, 

consonant, syllable, or even group of syllables. The duration of a speech segment in a 

speech sample is indicative how much time the participants are engaged in speaking as 

opposed to pausing.  Mean speech segment durations  are reasonably comparable with 

typical values for mean speech segment durations in other experiments involving 

simultaneous interpreting tasks into Danish (6.54 ~ 7.03) and Swedish (7.66 ~ 8.44).   

Mean speech segment durations in the participants‟ output in other tasks involving speech 

production in Norwegian are i) 6.39 (S1), 6.11 (S2), 6.96 (B) in spontaneous story 

generation in Norwegian; ii) 6.34 (S1), 6.43 (S2), 7.07 (B) in free recall from Norwegian 

into Norwegian; iii) in free from Finnish into Norwegian 6.15 (S1), 6.96 (S2), 6.69 (B). 

 Speech/pause ratio in the participants‟ output in simultaneous interpreting from 

Finnish into Norwegian is 1.41 (S1), 0.95 (S1), 0.5 (B).   Speech/pause values in the story 

generation in Norwegian and free recalls  from Norwegian into Norwegian and from 
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Finnish into Norwegian are higher than the  speech/pause values found in the interpreting 

task from Finnish into Norwegian: i) 1.44 (S1), 1.07 (S2) and 0.92 (B) in spontaneous story 

generation in Norwegian; ii) 1.48 (S1), 1.76 (S2), 0.65 (B); iii) 1.58 (S1), 1.34 (S2), 0.59 

(B) in free recall from Finnish into Norwegian.  

All the participants complete the tasks involving the comprehension of Norwegian, 

including simultaneous interpreting from Norwegian into Finnish and free recall from 

Norwegian into Finnish.  Fluency measures involving the percentage of pausing and speech 

time in simultaneous interpreting from Norwegian into Finnish are given in Figure 15: 
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Figure 15. Percentage of total pausing and speaking time in simultaneous interpretation 

task from Norwegian into Finnish 

Explanation of the abbreviations: S1, S2 – Swedish L1 participants; B – balanced Swedish/Finnish 

participant; F1, F2 – Finnish L1 participants.  An approximate number of hours of exposure to the Finnish 

language accumulated by the participants over life time is given in the brackets next to the coded participants‟ 

name along the abscissa axis   

 

The percentage of pausing time found in the participants‟ output in simultaneous 

interpreting task from Norwegian into Finnish is 48.1% (S1), 77.1% (S2), 65.5% (B), 

90.6% (F1) and  67.5%  (F2). The mean percentage of pausing time in the task is 69.76% 
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which is higher than the analogous mean in interpretation task from Finnish into 

Norwegian 53.06 %.  The percentage of speech time in the participants output in 

simultaneous interpretation from Norwegian into Finnish is 51.9% (S1), 22.9% (S2), 34.5% 

(B), 9.4% (F1) and 32.5 % (F2). The mean percentage of speech time in the task is  

30.24%, which is lower that the analogous measure in simultaneous interpretation from  

Finnish into Norwegian  46.93%.   

Fluency parameters involving mean long pause duration, mean speech segment 

duration and speech/pause ratio in simultaneous interpretation from Norwegian into 

Finnish are given in Figure 16: 
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Figure 16.  Fluency parameters in simultaneous interpretation task from Norwegian into 

Finnish 

Explanation of the abbreviations: m LP – long pause means, m SS – speech segment duration means, spr –

speech/pause ratio. S1, S2 – Swedish L1 participants; B – balanced Swedish/Finnish participant; F1, F2 – 

Finnish L1 participants.  An approximate number of hours of exposure to the Finnish language accumulated 

by the participants over life time is given in the brackets next to the coded participants‟ name along the 

abscissa axis   
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  Mean long pause durations found in the task are 6.3 (S1), 6.29 (S2), 6.77 (B), 9.43 (F1), 

6.79 (F2). The range of mean long pause durations in the task from Norwegian into Finnish 

is 6.29 ~ 9.43, which is higher than the range in simultaneous interpretation from Finnish 

into Norwegian (5.95 ~ 6.22).  Mean speech segment duration values in simultaneous 

interpreting task from Norwegian into Finnish are 6.91 (S1), 6.41 (S2), 6.68 (B), 7.37 (F1), 

6.99 (F2). Speech segment duration means in the task is 6.87, which is higher compared to 

the analogous means in simultaneous interpretation from Finnish into Norwegian 6.54. 

This finding is, perhaps, not surprising taking into consideration that the participants have 

interpreted into their first language (F1 and F2) and into their well-established and near-

native second language (S1, S2 and B). Our data suggest that speech segment durations are 

longer in the participants‟ first and well-established second language, decreasing in their 

third language.  This finding is in line with  previous research which indicates that speakers 

of the second language tend to produce longer utterances than the first language speakers 

(Guion et al., 2000b).   

Speech/pause ratio values in simultaneous interpreting task from Norwegian into 

Finnish are 1.07 (S1), 0.3 (S2), 0.52 (B), 0.1(F1) and 0.48 (F2).  These speech/pause ratio 

values can be classified as low, given that a typical speech/pause ratio range in 

interpretations into Finnish is found to be between 1.8 ~ 3.9 (Kapranov et al., 2008). 

Additional fluency measures, such as CIUs count, indicate the role of the 

directionality in the tasks in the informativeness of the participants‟ output.  CIUs in 

simultaneous interpreting from Norwegian into Finnish exhibit a negative linear trend, 

compare, for instance, 108 CIUs (S1), 49 CIUs (S2), 53 CIUs (B), 4 CIUs (F1) and 29 

CIUs  (F2).  Interestingly, CIUs in simultaneous interpreting from Finnish into Norwegian 

are 332 (S1), 348 (S2) and 111 (B). In speech production into Norwegian the Finnish-first 

language participants‟ informativeness is assigned 0 CIUs as they fail to produce 

interpretations into Norwegian. 
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With a limited exposure to Norwegian reported by all the participants, listening 

comprehension appears to be one of the basic skills of the Norwegian language all of them 

have mastered. Presumably, proficiency in comprehension precedes proficiency in speech 

production in the second or third language. The data from the experimental tasks involving 

comprehension of Norwegian seem to support the suggestion that on-line comprehension 

of a foreign language does not show significant difference between high- and low-capacity 

participants (MacWhinney, 1997).   

Arguably, second/third language comprehension involves refined skills to integrate 

various types of semantic and syntactic knowledge (Ferretti et al., 2001:516; Cutler, 

2000:1).  Comprehension can be supported by explicit knowledge of the second/third 

language, whilst speech production depends on implicit linguistic competence (Briellmann 

et al., 2004:532). It can be assumed that the phonetic category of quantity common to 

Swedish, Norwegian and Finnish (Nenonen et al., 2005:27) makes the comprehension of 

incoming Norwegian input easier and less cognitively taxing, since common phonemes for 

the target word and its cognate translation would receive extra activation and therefore 

would be more easily retrieved.       

Literature in the field of Interpreting and Translation studies reports the importance 

of comprehension processes in interpreting (Isham, 1994). It is estimated that 80% of the 

Interpreter‟s cognitive resources are allocated towards listening and comprehension and 

20% to speech production (Bajo, 2001:28). The comprehension of the Norwegian source is 

successful and results in fluent interpretations into Finnish by all the participants. However, 

the Finnish first language participants‟ speech production into Norwegian is compromised. 

It is evident from the Finnish first language participants‟ inability to produce speech in 

Norwegian. It can be assumed that the amount of the in-classroom formal exposure to 

Norwegian enjoyed by the all the participants is adequate for comprehension, but 

insufficient for speech production into Norwegian. Hence, Swedish first language 
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participants‟ richer context of exposure to the Swedish language constitutes a  critical 

variable involved in speech production into Norwegian. 

   

4.2.7. Experiment 2:  Summary and Conclusion 

 

Data in experiment 2 indicate that the interpreter‟s bilingual background is a variable 

involved in the interpreter‟s fluency in the interpreting task.  The results of the  experiment 

are suggestive of the beneficial impact of a substantive language exposure on fluency in 

simultaneous interpreting. The data  demonstrate that alongside with the formal language 

exposure, the informal out-of-classroom exposure to the third language and the language 

typologically related to it maps into a more fluent interpretation from/into the respective 

third language.    

An overall language exposure  has a significant impact on fluency and consequently 

on the performance of simultaneous interpreting tasks.   The fluency data presented in  

experiment 2 are indicative of a facilitative role of the Swedish language in the acquisition 

of Norwegian as the third language. The Swedish first language participants‟ exposure to 

Swedish overrides an insufficient exposure to the Norwegian language and overrides an 

absence of experience of interpreting from/into Norwegian. It seems to override morpho-

syntactic asymmetry involved in interpretations between Finnish and Norwegian and vice 

versa. Even though there is a suggestion involving  an interface between conscious 

knowledge and implicit performance (Ellis & Laporte, 1997), the  experiment‟s data 

suggest an interface between implicit knowledge and conscious performance. This finding 

can be insightful for the interpreters who are already working with a Scandinavian 

language and are in the processes of acquiring Norwegian as another working language.  
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4.3.  Experiment 3 

 

Dynamic systems theory posits that language is a complex adaptive system, which is social 

in nature and is used for social action within a discourse context (Atkinson et al., 2007; de 

Bot et al., 2007; Larsen-Freeman, 2007:783; Segalowitz, 1997:105). Dynamic systems 

theory affirms the processes of learning and development is non-linear and context-

sensitive (Fischer & Yan, 2002;  Van Dijk & Van Geert, 2005).  Numerous variables - e.g., 

cognitive, environmental, language background, etc. -  have profound effect on language 

performance  (van Lier, 2004; Grosjean, 1997; Larsen-Freeman, 2007; Gandour et al., 

1998; Pastuszek-Lipinska, 2004:62;  Harnsberger, 2001).  As evident from the data in 

experiment 2, fluency is facilitated and enhanced by communicative out-of-classroom 

language exposure.  Presumably, it can be expected that the interpreter students‟ fluency in 

simultaneous interpreting benefits from the students‟ stay abroad in a country where the 

language is spoken. Hence, the critical question is whether or not language exposure 

afforded by the study abroad contexts  has any significant impact on fluency in 

simultaneous interpretation task.  

The experiment further described in this chapter focuses on the fluency enhancing 

effect of the study abroad context. The acquisition of fluency is enhanced by frequency, 

recency and regularity of the language use (Kirsner et al., 1994). Assuming that a study 

abroad context provides an extensive and consistent exposure to the language, it can be 

hypothesized that this context facilitates the interpreter students‟ fluency in the task of 

simultaneous interpreting.   An important and novel aspect of the experiment is the 

students‟ low proficiency level in their working language. The reasons for choosing the 

beginner level students in the experiment  involve the following considerations: i) 

considering that  participants and their respective controls indicate no prior experience in 

simultaneous interpreting and possess no skills specific to simultaneous interpreting, these 
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initial conditions allow to factor out the impact of the skills specific to  simultaneous 

interpreting on fluency in the experimental tasks; ii) language proficiency at the beginner‟s 

level is conducive to a relative homogeneity in the groups of participants and their 

respective controls. Arguably, this  allows to factor out an uneven distribution of the 

working language proficiency; iii) the beginner students‟ fluency in the task of 

simultaneous interpreting is an insufficiently researched area, as research on fluency has 

been conducted mostly with intermediate and advanced students (e.g., Mead, 2005). 

The experiment‟s specific aim is to contrast the participants‟ fluency across two 

contexts of  exposure to the German language – a formal study at the home university and 

the study abroad in Germany. On the whole 20 participants are tested in the study - 10  

acquired German in the study abroad context in Germany and 10 respective controls  

studied German at their universities in their home countries. Based on the students‟ first 

language criterion, the experiment is divided into two parts – Treatment 1 and Treatment 2. 

Treatment 1 involves five Ukrainian participants who have acquired German in Germany. 

5 respective controls are aged matched Ukrainian students who acquired German at their 

home university in Ukraine. Treatment   2 involves five English first language participants  

who studied German in Germany and five English first language controls who studied 

German at their home university in Australia. The manipulated variable in both Treatment 

1 and Treatment 2 is the context of learning German at home and in Germany.    

 

4.3.1. Hypothesis  

 

The hypothesis is based on the dynamic systems argument that second language acquisition 

is a social accomplishment structured by the interaction with the context of acquisition 

(Larsen-Freeman, 2007). Differences in fluency in simultaneous interpreting tasks are 

predicted to occur as a function of the context of exposure to the interpreter‟s second 
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language. It is expected that the students who spend two semesters of study abroad in 

Germany will exhibit gains in fluency in simultaneous interpretations from/into German 

compared with the their controls who learn German at their home universities during  two 

semesters. Fluency gains in simultaneous interpretations tasks will involve a decrease in 

long pauses, a decrease in total pausing time, an increase in total speaking time and in 

speech segment duration and higher speech/pause ratio values. If the interpreter students‟ 

exposure to their second language involves a stay in the country whose language they are 

acquiring, then the interpreter students will exhibit superior fluency measures in 

simultaneous interpretations from/into their second language compared with the their 

controls who have learnt the second language at their home universities. Superior fluency 

measures in simultaneous interpretations tasks will involve a decrease in long pauses, a 

decrease in total pausing time, an increase in total speaking time and in speech segment 

duration and superior speech/pause ratio values. 

 

4.3.2. Experimental tasks and procedure 

 

An identical set of tasks is used in Treatment 1 and Treatment 2: spontaneous speaking task 

in German, monolingual German/German free recall and simultaneous interpretation 

from/into German. The experimental tasks are presented to all of the participants in the 

same order: i) spontaneous speaking task involving a spontaneous answer to the question 

asked by the experimenter in German: „Kannst Du Deinen Tag in einem unbekannten Ort 

in Deutschland auf Deutsch beschreiben? ‟(„Could you tell me in German about your day 

at an unknown place in Germany?‟); ii) free recall task involving free recall of the source 

audio text in German to be recalled into German; iii) simultaneous interpreting task 

involving one simultaneous interpretation from German into Ukrainian and one 
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interpretation from Ukrainian  into German in Treatment 1; one simultaneous interpretation 

from German into English and one interpretation from English into German in Treatment 2.     

Spontaneous speaking in German. It is hypothesized that spontaneous speaking 

task in German reflects the participants‟ on-line execution of speech production in the 

German language. Fluency in on-line speech production critically depends on the 

participants‟ language proficiency. A superior proficiency in the second language is 

associated with decreased pausing time and increased speaking time, whilst insufficient 

second language skills are typically characterized by hesitations, pauses, false starts, 

repeats, incomplete words, prolongations and various types of filled pauses. The factors 

limiting the participants‟ spontaneity in the task involve the restrictions posed by i) the 

specific topic, i.e. a description of a day in a place they never been to and ii) the speech 

production only in the German language, as no code-switching was allowed during the 

task. Even though the topic of a „foreign, strange place‟ can pose certain speech production 

difficulty, it is assumed that the procedural narrative limited to a description of a day at an 

unknown place is counterbalanced by the participant‟s ability to rely on their encyclopaedic 

knowledge involving stereotypical, generic information about a description of a certain 

place and communicative strategies involved in verbalisation of such conceptual schemas 

as „place‟, „my day‟, „my activities‟, etc.   

Free recall task from German into German. This task is used to measure the 

participants‟ fluency in a speech production situation constrained by accessing, storing, 

retrieving and verbalizing information contained in the source audio text in German. It is 

assumed that the participants‟ fluency in free recall is influenced by a combination of two 

constraints: i) conceptual, involving accessing the information, its storage and its 

consequent retrieval from the source text in the German language; ii) linguistic, involving 

verbalization of the retrieved information in the German language. The demands of the free 

recall task imply that the participants can reformulate  the original source audio text. 
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Linguistic reformulation reduces the memory load, but requires the participants to generate 

their own linguistic output and narrative structure (Doyle et al., 1995). The rationale behind 

offering the participants to perform monolingual free recall task is that monolingual 

exercises are considered a useful preliminary stage in simultaneous interpreter training 

(Kurz, 1992:247). Fluency in the task is thought to be a baseline measure to be further 

compared with the simultaneous interpretation tasks.  

Simultaneous interpreting tasks. Both the participants and the control group 

report no previous  exposure to simultaneous interpreting. Hence, simultaneous interpreting 

tasks involve one simultaneous interpretation from German into English and one 

interpretation from English into German (Treatment 2) and one simultaneous interpretation 

from German into Ukrainian and one simultaneous interpretation from Ukrainian into 

German (Treatment 1).  The difficulty of the task rests with the concurrent listening to the 

speech segments of the input in one language whilst producing the speech segment of the 

output in another language. Other variables contributing to the complexity of the task are 

processing demands and time pressure, information density, syntactic and lexical difficulty, 

topic familiarity (Kalina, 2005). Presumably,  these variables compete with each other for 

the students‟ cognitive resources (Gile, 2005) which, consequently, affect  their fluency in 

the tasks.  

Data collection in both Treatment 1 and Treatment 2 of the experiment follows the 

testing protocol described chapter 3. Fluency analysis procedure, technical and software 

support involved in the data collection are identical to that presented in chapter 3. 

 

4.3.2. Treatment 1.  

 

Treatment 1 involves five Ukrainian participants who acquire German in Germany. 5 

respective controls are aged matched Ukrainian students who acquire German at their home 
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university in Ukraine. The experimental tasks are identical to those described above in 

section 4.3.1 of this Chapter.    

 

4.3.2.1.  Participants 

 

Ten students of German are tested in this experiment. All of them are unbalanced 

Ukrainian/Russian bilinguals. All ten students indentify themselves as Ukrainian-dominant. 

All ten students study the German language for two semesters. Five participants (three 

male and two female)  spend two semesters of study abroad in Germany living with the 

host families. Their five respective controls (one male and four female) acquire German in 

Ukraine for two semesters being enrolled in the same course of German at the same 

university.  The participants‟ mean age is 20.2 years at the time of the experiment.  

The participants sign a consent form allowing the experimenter to use the 

recordings of their performance for scientific purposes. For the purposes of confidentiality, 

no personal identifying information about the participants is disclosed. The participants are 

further coded UG1 (stands for Ukrainians in Germany), UG2, UG3, UG4, UG5 and UNG1 

(stands for Ukrainians Not in Germany), UNG2, UNG3, UNG4 and UNG5.   

 The participants indicate that they study German thrice a week for two semesters in 

Germany, which involves six academic hours of classroom study and approximately three 

hours per week of individual study. The participants indicate that their exposure to the 

German language takes place on a daily basis, involving living with the German host 

families, reading books, watching German films and listening to the radio and/or music in 

German and communication in German with the host families.  The participants‟ maximum 

amount of exposure to German for two semesters is calculated at approximately 3960 hours 

(see Appendix 10). The control group reports 12 hours per week exposure to the German 
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language, or 480 hours for two semesters. None of the participants reports a period of pre-

residence in Germany prior to the study of the German language.  

 

4.3.2.2. Material  

 

The source material used in free recall and simultaneous interpretation tasks is derived 

from Discourse Comprehension Test (Brookshire & Nicholas, 1993) and Story Retell 

Procedure (McNeil et al., 1986).  The material involves a set of syntactically and 

semantically balanced  monologue narratives used to elicit speech samples (see Appendix 

11). Following Doyle et al. (2000), it is assumed that the speech elicitation material 

provides a standardized and replicable sample of speech formulation and production by the 

participants.   

The original stories in English are translated into German and into Ukrainian 

respectively by native speakers. The source sound files used in monolingual free recall and 

simultaneous interpretation tasks from German are recorded by the native speaker of 

Standard German. The source sound file in simultaneous interpretation task from Ukrainian 

into German is recorded by the native speaker of Standard Ukrainian (see Appendix 11 for 

transcripts of the source material).     

 

4.3.2.3. Results  

 

Means and standard deviations of distributional parameters of pauses for all the  

participants in all the tasks in Treatment 1 are presented  below:    

 

 Table 16. Simultaneous interpretation from  Ukrainian into German 
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Fluency measure/group 

means and standard 

deviations 

Mean, 

UG 

Standard 

Deviation, 

UG 

Mean,  

UNG 

Standard 

deviation, 

UNG 

Total time 1.68 0.48 2.24 0.21 

Total speaking time 1.2 0.5 1.21 0.4 

Percentage of speech time 69.6 11.2 53.5 14.65 

Total pause time 0.48 0.16 1.08 0.27 

Percentage of pause time 30.36 11.17 46.5 14.65 

Number of pauses 43 32.9 46.6 23 

Probability of short pauses 0.46 0.27 0.66 0.35 

Short pause mean 5.45 1.14 6.87 1.45 

Standard deviation of short 

pauses 

0.41 0.27 0.55 0.2 

Probability of long pauses 0.54 0.27 0.34 0.35 

Long pause mean 6.7 0.9 8.25 0.8 

Standard deviation of long 

pauses 

0.66 0.35 0.45 0.42 

Mean speech segment 

duration 

8.3 1.1 8.1 1.41 

Standard deviation of mean 

speech segment duration 

0.93  0.17 0.91 0.3 

Speech/pause ratio 2.8 1.7 1.34 0.77 

 

 

  

 

Table 17. Simultaneous interpretation from German into Ukrainian 

 

 

Fluency measure/group 

means and standard 

deviations 

Mean,  

UG 

Standard 

Deviation, 

UG 

Mean,  

UNG 

Standard deviation, 

UNG 

Total time 1.4 0.1 1.2 0.22 

Total speaking time 0.95 0.16 0.22 0.18 

Percentage of speech time 67.96 14.16     17.6  11.8 

Total pause time 0.45     0.23  1 0.2 

Percentage of pause time 32 14.1 82.44 11.8 

Number of pauses 40.6 5. 48  30.3 5.2 

Probability of short pauses 0.74 0.19 0.35 0.13 

Short pause mean 5.19 0.97 7.65 1.72 

Standard deviation of short 

pauses 

0.6 0.27 0.18 0.26 

Probability of long pauses 0.26 0.19 0.65 0.14 

Long pause mean 7.56 1.35 9.6 0.93 

Standard deviation of long 

pauses 

0.55 0.39 0.54 0.49 

Mean speech segment 

duration 

8.54 1.15 8.15 1.07 

Standard deviation of mean 

speech segment duration 

0.82 0.37 0.67 0.4 

Speech/pause ratio 2.6 1.45 0.23 0.2 
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Table 18. Free recall from German into German 

 

Fluency measure/group 

means and standard 

deviations 

Mean, 

UG 

Standard 

Deviation, 

UG 

Mean,  

UNG 

Standard 

deviation, 

UNG 

Total time 1.55 0.3 1.31 0.25 

Total speaking time 1.16 0.17 0.8 0.12 

Percentage of speech time 76 12.57 62.2 14.1 

Total pause time 0.39 0.25 0.52 0.27 

Percentage of pause time 23.9 12.6 37.8 14.1 

Number of pauses 47.6 24.8 41.6 13.2 

Probability of short pauses 0.47 0.3 0.48 0.32 

Short pause mean 5 0.63

  

5.3 0.54 

Standard deviation of short 

pauses 

0.37 0.2 0.58 0.25 

Probability of long pauses 0.53 0.3 0.52 0.32 

Long pause mean 6.5 0.5 7.25 1.61 

Standard deviation of long 

pauses 

0.48 0.32 0.36 0.27 

Mean speech segment 

duration 

8 1.15 7.2 0.38 

Standard deviation of mean 

speech segment duration 

0.86 0.4 0.67 0.12 

Speech/pause ratio 4.54 3.38 2 1.2 

 

 

Table 20. Spontaneous story generation in German  

 

Fluency measure/group 

means and standard 

deviations 

Mean, 

UG 

Standard 

Deviation, 

UG 

M,  

UNG 

Standard 

deviation, 

UNG 

Total time 1.5 0.35 3.35 0.92 

Total speaking time 1.17 0.37 2.4 0.1 

Percentage of speech time 77.8 9.3 69 14.7 

Total pause time 0.32 0.12 0.95 0.3 

Percentage of pause time 22.2 9.3 31 14.7 

Number of pauses 50 18.5 82.2 31.89 

Probability of short pauses 0.43 0.26 0.47 0.27 

Short pause mean 4.58 0.38 5.6 0.6 

Standard deviation of short 

pauses 

0.4 0.3 0.7 0.3 

Probability of long pauses 0.57 0.26 0.5 0.27 

Long pause mean 6.35 0.42 6.9 0.54 

Standard deviation of long 

pauses 

0.4 0.1 0.42 0.1 

Mean speech segment 

duration 

7.7 0.26 7.9 0.7 

Standard deviation of mean 0.8 0.1 0.9 0.25 
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speech segment duration 

Speech/pause ratio 4.34 2.6 3 2.4 

 

Raw fluency data are given in Appendix 12. Additional fluency measures, including CIUs,  

are provided in Appendix 13. 

 

4.3.3. Treatment 2 

 

Treatment 2 is a replication of Treatment 1. An additional manipulated variable involves 

the participants‟ first language. Treatment 2 involves five English first language 

participants who acquire German in Germany. 5 respective controls are aged matched 

English first language students who acquire German at their home university in Australia. 

The experimental tasks are identical to those described above in section 4.3.1 of this 

chapter.    

 

 4.3.3.1. Participants 

 

Five participants (two male and three female) are recruited at the University of Western 

Australia. The participants‟ mean age is 20 years at the time of the experiment. The 

participants are third year students of German.   All the participants sign a consent form 

allowing the experimenter to use the recordings of their performance for scientific 

purposes. For the purposes of confidentiality, no personal identifying information about the 

participants is disclosed. The participants are further coded EG1 (for English first speakers 

in Germany), EG2, EG3, EG4 and EG5, and   the controls are coded as  ENG1 (English 

first speakers Not in Germany), ENG2, ENG3, ENG4 and ENG5. 
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The participants indicate that they study  German thrice a week for two semesters in 

Germany, which involves six academic hours of classroom study and approximately three 

hours per week of individual study. The participants indicate their daily exposure to the 

German language, involving living with the Greman host families, reading books, watching 

German films and listening to the radio and/or music in German and communication in 

German with the host families.  The participants‟ maximum amount of exposure to German 

for two semesters is calculated at approximately 3800 hours (see Appendix 10). All the 

participants are enrolled in the same course of German at the same university. The control 

group reports 12hours per week exposure to the German language, or 480 hours for two 

semesters. 

 

 4.3.3.2. Material 

 

Identical to the material described in section 4.3.2.2. in this chapter. The source sound file 

used in simultaneous interpretation task from English into German is narrated by the native 

speaker of Standard Australian English (see Appendix 11). 

 

 4.3.3.3. Results 

 

Data analysis in all tasks  yields the following statistics for all the participants in Treatment 

2:            

 

 

Table 21. Simultaneous interpreting from English into German  
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Fluency measure/group 

means and standard 

deviations 

Mean, 

EG 

Standard 

Deviation, 

EG 

M,  

ENG 

Standard 

deviation, 

ENG 

Total time 1.2 0.2 1.2 0.25 

Total speaking time 0.68 0.17 0.48 0.37 

Percentage of speech time 54.8 14.3 41.78 29.76 

Total pause time 0.56 0.18 0.72 0.46 

Percentage of pause time 45.2 14.3 58.22 29.76 

Number of pauses 30.2 10.1 20.8 18.13 

Probability of short pauses 0.59 0.29 0.69 0.14 

Short pause mean 5.45 0.98 6.71 1.4 

Standard deviation of short 

pauses 

0.65  0.33 0.72 0.19 

Probability of long pauses 0.41 0.3 0.3 0.14 

Long pause mean 7.8 1.4 8.68 1.73 

Standard deviation of long 

pauses 

0.83 0.94 0.24 0.19 

Mean speech segment 

duration 

7.64 0.65 8.7 0.94 

Standard deviation of mean 

speech segment duration 

0.85 0.19 0.74 0.4 

Speech/pause ratio 1.43 0.85 1.13 1.05 

 

 

Table 22. Simultaneous interpreting from German into English 

 

Fluency measure/group 

means and standard 

deviations 

Mean, 

EG 

Standard 

Deviation, 

EG 

M,  

ENG 

Standard 

deviation, 

ENG 

Total time 1.43 0.96 1.3 0.16 

Total speaking time 0.71 0.12 0.44 0.24 

Percentage of speech time 49.7 9.5 33.86 19.44 

Total pause time 0.72 0.17 0.9 0.34 

Percentage of pause time 50.3 9.46 66.14 19.44 

Number of pauses 31.2 3.89 24.6 16.58 

Probability of short pauses 0.55 0.34 0.4 0.5 

Short pause mean 5.68 0.85 6.35 1.74 

Standard deviation of short 

pauses 

0.75 0.35 0.46 0.27 

Probability of long pauses 0.45 0.34 0.6 0.5 

Long pause mean 7.84 0.92 8.06 1.27 

Standard deviation of long 

pauses 

0.45 0.38 0.65 0.24 

Mean speech segment 

duration 

7.9 1.47 7.47 0.21 

Standard deviation of mean 

speech segment duration 

0.7 0.1 0.86 0.42 

Speech/pause ratio 1.04 0.37 0.61 0.4 
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Table 23. Free recall from German in German 

 

Fluency measure/group 

means and standard 

deviations 

Mean, 

EG 

Standard 

Deviation, 

EG 

M,  

ENG 

Standard 

deviation, 

ENG 

Total time 1.16 0.35 1.27 0.24 

Total speaking time 0.88 0.13 0.83 0.22 

Percentage of speech time 78.78 14.96 64.4 6.1 

Total pause time 0.28 0.3 0.45 0.05 

Percentage of pause time 21.22 14.96 35.6 6 

Number of pauses 36 18.56 39.8 11.7 

Probability of short pauses 0.46 0.26 0.63 0.19 

Short pause mean 3.5 1.66 5.68 0.5 

Standard deviation of short 

pauses 

0.49 0.3 0.69 0.22 

Probability of long pauses 0.53 0.26 0.37 0.19 

Long pause mean 6.37 0.21 6.93 0.38 

Standard deviation of long 

pauses 

0.33 0.18 0.32 0.2 

Mean speech segment 

duration 

7.8 0.66 7.73 0.21 

Standard deviation of mean 

speech segment duration 

0.75 0.22

  

0.97 0.15 

Speech/pause ratio 5 2.38 1.86 0.42 

 

 

 

Table 24. Spontaneous story generation in German 

 

Fluency measure/group 

means and standard 

deviations 

Mean, 

EG 

Standard 

Deviation, 

EG 

M,  

ENG 

Standard 

deviation, 

ENG 

Total time 1.09 0.13 1.25 0.11 

Total speaking time 0.73 0.13 0.87 0.08 

Percentage of speech time 68.24 15.4 70 6.9 

Total pause time 0.35 0.21 0.38 0.1 

Percentage of pause time 31.76 15.4 30 6.9 

Number of pauses 40 9.51 34 12.2 

Probability of short pauses 0.6 0.18 0.16 0.07 

Short pause mean 4.84 0.77 5.04 0.42 

Standard deviation of short 

pauses 

0.66 0.3 0.27 0.17 

Probability of long pauses 0.39 0.18 0.84 0.07 

Long pause mean 6.85 0.85 6.49 0.47 

Standard deviation of long 

pauses 

0.45 0.2 0.56 0.15 

Mean speech segment 

duration 

7.69 0.85 7.38 0.38 

Standard deviation of mean 

speech segment duration 

0.77 0.27 0.66 0.11 

Speech/pause ratio 2.75 1.58 2.5 0.97 
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4.3.4. Discussion 

 

Results of the data analysis exhibit statistically significant effects of the contexts of the 

language exposure on fluency in the experimental tasks across the groups with and without 

the experience of residence in Germany. Speech data in all experimental tasks in Treatment 

1 and Treatment 2 are collapsed and contrasted across the contexts of the language 

acquisition by means of paired-samples T-test with Crombachs‟ alfa = 0.05.  Significant 

effects are found in the following fluency measures:  

 speech/pause ratio, paired t (7) = 3.75, p = 0.007  

 mean long pause duration, paired t (7) = 2.93, p = 0.022 

 percentage of speech, paired t (7) = 3.086, p = 0.018 

 percentage of pauses, paired t (7) = 3.09, p =  0.018 

The results of the T-test indicate an aggregate gain in fluency in the group of those 

participants who acquire German in Germany for two semesters as opposed to the 

participants who study German at their home universities for the same period of time. 

These findings are in concert with previous experimental studies, which suggest a global 

gain in oral fluency in the study abroad context (Diaz-Campos, 2004:250; Trofimovich & 

Baker, 2007:265). Reportedly, gains in  global fluency are manifested by an increased 

speech rate, decreased length of long pauses between speech segments, decreased 

hesitations and silent pauses and by the usage of  discourse fillers appropriate in the given 

language (Freed, 2004; Segalowitz et al., 2007).  The results of the present experiment 

indicate that the study abroad groups‟ gains involve superior speech/pause ratio values, 

decreased mean long pause duration, increased percentage of speech and decreased 

percentage of pause compared to both the control groups whose language exposure has 

been limited to the formal language classroom context at the home university. An  
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illustrative example of long pause means across the groups is presented in Figure 17 below: 

 

Long pause means in all tasks in Treatment 1 and 

Treatment 2
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Figure 17. Long pause means in all tasks in Treatment 1 and Treatment 2 

  
Explanation of abbreviations:  UG – Ukrainian first language speakers in Germany, UNG – Ukrainian first 

language speakers not Germany, EG – English first language speakers in Germany, ENG – English first 

language speakers not in Germany; E/G SI – simultaneous interpretation from English into German, G/E SI – 

simultaneous interpretation from German into English, G/G RF – free recall from German into German, G ST 

G – spontaneous story generation in German 

 

Long pauses reflect cognitive planning and are involved in speech production (see 

chapter 2). Long and ultra-long pauses in speech have traditionally been considered an 

indication of on-line speech production (Goldman-Eilser, 1968). The number and duration 

of long pauses in speech are though to reflect various problems with  lexical or syntactic  

search, or an on-line formulation of discourse. Consequently, a decreased duration of long 

pauses is suggestive of a more fluent speech production. Hence, a statistically significant 

difference in long pause means values between the stay abroad and stay at home groups is 

indicative of a more fluent and cognitively less taxing speech production by the stay abroad 

groups. The long pause means data spread is within the range 3 (UNG) in story generation 

in German to 8.68 (ENG) in the interpretation into German.  Our results  support an 

observation by Towell and his colleagues (1996) that frequency and duration of pauses 
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decrease with more experience with second language provided that a minimal period of 

residence in a country where the second language is spoken should exceed six months to 

have an impact on the students‟ fluency.  A global gain in fluency is evident from a 

significant difference in speech/pause ratio in all the tasks across the study abroad groups 

contrasted with the study at home groups. It is shown in Figure 18 below:     

 

 

 

 

 

 

 

Figure 18.  Speech/pause ratio in all tasks in Treatment 1 and Treatment 2 

Explanation of abbreviations:  UG – Ukrainian first language speakers in Germany, UNG – Ukrainian first 

language speakers not Germany, EG – English first language speakers in Germany, ENG – English first 

language speakers not in Germany; E/G SI – simultaneous interpretation from English into German, G/E SI – 

simultaneous interpretation from German into English, G/G RF – free recall from German into German, G ST 

G – spontaneous story generation in German 

  

The speech/pause data spread ranges from 0.23 in simultaneous interpretation from 

German (UNG) to 5 in German into German free recall (EG). The range in free recall is 1. 

86 (ENG) ~ 5 (EG). In story generation in German it is 2.5 (ENG) ~ 4.34 (UG). In the 

simultaneous interpretation from  German it is 0.23 (UNG) ~ 2.6 (UG), whilst in the 

interpretation into German it is 1.13 (ENG) ~ 2.8 (UG).  

Whilst aggregate measures of fluency in all experimental tasks are suggestive of the 

beneficial effect of the study abroad context, the data in the baseline tasks (spontaneous 

story generation in German and a free recall from German into German) indicate that there 
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is no significant difference in fluency measures as across the groups. For instance, paired-

samples T-test has revealed no significant effects involving percentage of speech in 

baseline tasks across the groups: paired t (3) = 2.36, p = 0.1, M (75.2), SD(4.8) for the stay 

abroad groups and M (66.4), SD (3.7) for the stay at home groups.  The percentage of 

pauses in the baseline tasks across the groups  is not significant: paired t (3) = 2.35, p =  

0.1, M (24.77), SD (4.7) for the stay abroad groups and M (33.6), SD (3.71). The similarity 

of these fluency measures are illustrated in Figure 19 and Figure 20 below:  
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Figure 19. Mean percentage of total pausing and speaking time in story generation in 

German in Treatment 1 and Treatment 2 

Explanation of abbreviations:  UG – Ukrainian first language speakers in Germany, UNG – Ukrainian first 

language speakers not Germany, EG – English first language speakers in Germany, ENG – English first 

language speakers not in Germany 
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Percentage of pause and speech time in free recall 

from German into German in Treatment 1 and 

Treatment 2
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Figure 20.  Mean percentage of pausing and speaking time in free recall from German into 

German Treatment 1 and Treatment 2 

Explanation of abbreviations:  UG – Ukrainian first language speakers in Germany, UNG – Ukrainian first 

language speakers not Germany, EG – English first language speakers in Germany, ENG – English first 

language speakers not in Germany 

 

The percentage of speech in baseline tasks is within the range 62.2% ~ 78.8% 

across all groups. Both the stay abroad groups exhibit the percentage of speech  within the 

range 68.24% ~ 77.8%, whilst both the stay at home groups it is within the range 62.2% ~ 

69%.  The percentage of pauses in both the baseline tasks ranges from 21.22% to 37.8%  

across all groups. Within both the stay abroad groups the percentage of pause is within the 

range 21.22% ~ 31.76% and within their control groups it is 30% ~ 37.8%. Similar fluency 

measures in the baseline tasks by both stay abroad and stay at home groups can be 

attributed to a greater control over the content. In story generation as well as in free recall 

the participants and their controls are free to employ a familiar frame/lexical word-stock 

familiar to them, use free order of the events, etc. Given that fluency measures are not 

statistically significant in the baseline tasks, that finding is evocative of a view that the stay 

abroad context outcomes are neither as dramatic as one might expected (Kinginger, 2008). 

As expected in the hypothesis, fluency measures in simultaneous interpretation 

tasks exhibit sensitivity to the context of the language acquisition by the students.  We have 
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hypothesized that the context of the acquisition of the German language in Germany 

contributes to the students‟ fluent performance in German. The data indicate that the 

context of the language exposure maps into the students‟ fluency in simultaneous 

interpreting tasks.   The students who  acquire the German language in Germany produce 

more fluent interpretations from/into German compared with the students who acquire 

German at their home universities. For instance, the difference in fluency between the two 

groups is evident from mean long pause duration measures. Mean pause durations are 

lower in both the stay abroad groups compared with their controls: 

 

Table 25. Mean long pause duration in simultaneous interpretation tasks in Treatments 1 

and  2  

 

Task Stay  

abroad groups 

Controls  

(stay at 

 home groups) 

Simultaneous interpretation from Ukrainian into German 6.7 8.25 

Simultaneous interpretation  from German 

into Ukrainian 

7.56 9.6 

Simultaneous interpretation from English  

into German 

7.8 8.68 

Simultaneous interpretation  from German into  English 7.84 8.06 

    

Paired-samples T-test reveals no significant effects involving mean long pause durations in 

simultaneous interpretation tasks across the groups: paired t (3) = 2.96, p = 0.06, M (1.17), 

SD(0.8).  However, an inferior mean long pause duration in both stay abroad groups is 

taken to indicate an improvement in the participants‟ fluency in simultaneous interpreting 

tasks. A decrease in mean lengths of long pause duration is found to be an indicator of the 

development of fluency in previous research findings. For instance, Towell and his 

colleagues (1996) report that mean length of long pauses in the participants‟ narrative task 

in French as the second language has decreased  over time after a stay in France.  
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Mean speech/pause ratio values in the interpretation tasks are found to be sensitive 

to the context of exposure to the German language. Superior speech/pause values are found 

in both the stay abroad groups, compared to their respective stay at home controls, as 

shown in Table 26:  

 

Table 26. Speech/pause ratio means in simultaneous interpretation tasks in Treatments 1 

and 2  

Task Stay abroad 

groups 

Controls  

(stay at home 

groups) 

Simultaneous interpretation from Ukrainian into 

German 

2.8 1.34 

Simultaneous interpretation from German 

Into Ukrainian 

2.6 0.23 

Simultaneous interpretation from English  

Into German 

1.43 1.13 

Simultaneous interpretation  from German  

Into  English 

1.04 0.61 

 

However, a paired T-test reveals no significant differences on speech/pause values measure 

in the interpretations tasks: paired t (3) = 2.35, p = 0.1,  M(1.14), SD (0.1).   

In addition to higher speech/pause values, both  the stay abroad groups exhibit higher 

CIUs scores in simultaneous interpreting into German, compare, 49 (UG) and  34.5 (UNG); 

85, 2 (EG) and 77 (ENG). CIUs scores are superior in both the stay abroad groups 

compared with their respective controls in simultaneous interpreting from German, 

compare, 81 (UG) and 20.5 (UNG); 83.75 (EG) and 36.25 (ENG). 

As expected in the hypothesis, percentage of speech in simultaneous interpreting 

tasks is found superior in both the stay abroad groups compared with their respective 

controls, as shown in Table 27: 

 

Table 27. Percentage of speech in simultaneous interpretation tasks in Treatments 1 and 2  

Task Stay abroad groups Controls (stay at home groups) 
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NNo significant difference in the percentage of speech in the interpretation tasks is found 

by means of paired T-test: t (3) = 2.68, p = 0.075, M (23.8), SD (17.8). 

Percentage of pauses in simultaneous  interpretation tasks is found inferior  in both 

the stay abroad groups compared with their respective controls, as evident in Table 28: 

 

Table 28. Percentage of pause in simultaneous interpretation tasks in Treatment 1 and 

Treatment 2  

Task Stay abroad groups Controls (stay at home groups) 

SI from Ukrainian 

Into German 

30.36 46.5 

SI from German 

Into Ukrainian 

32 82.44 

SI from English  

Into German 

45.2 58.22 

SI from German  

Into  English 

50.3 66.14 

 

 Paired T-test yields no significant difference in percentage of pauses in the interpretation 

tasks: paired t (3) = 2.685, p = 0.075, M (23.9), SD (17.8). 

The level of performance in simultaneous interpreting is characterized by superior 

pausing in both groups: 39, 4 % (in UG and EG), and 63.32 % (UNG and ENG). Low-

proficiency students generally cannot rely on a sufficient number of automatic lexical 

sequences or ready-to-use syntactic clichés. Hence, a conscious lexical search exacerbated 

by grammatical forms search leads to a less fluent speech production (Kormos & Denes, 

2004:160).   

SI from Ukrainian 

into German 

69.6 53.5 

SI from German 

into Ukrainian 

67.96 17.56 

SI from English  

into German 

54.8 41.78 

SI from German  

into  English 

49.7 33.86 
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 As mentioned earlier, none of the participants and their respective controls reports 

any previous experience in simultaneous interpreting. This allows to factor out a variable of 

specific skills in simultaneous interpreting in both the stay abroad and stay at home groups.   

Even though the fluency data in simultaneous interpretation tasks are not statistically 

significant, they are indicative of differences in fluency in simultaneous interpreting 

between the stay abroad and stay at home groups. The data suggest that superior fluency 

measures in simultaneous interpreting tasks are supported by the stay abroad language 

exposure at a beginner‟s level.  Presumably, the differences in fluency in simultaneous 

interpretation tasks occur as a function of the stay abroad context of exposure to the 

German language in Germany.  

It should be mentioned that there is a substantial body of  research reporting  the 

study of the second language  abroad and its impact on oral fluency  from the perspective 

of Applied Linguistics (Freed et al., 2004; Segalowitz & Freed, 2004).  Empirical findings 

indicate, with some reservations, a beneficial effect of the study abroad on fluency in  the 

second language (Chambers, 1997:535; Collentine & Freed, 2004).  The students who 

study their second language abroad gain, reportedly, on the following fluency measures: 

increased speech rate and speech segment duration, increased articulation rate, decreased 

pauses and hesitancies duration (Freed et al., 2004; Towell et al., 1996).  Fluency gains are 

reported to concur with the improvement of other  variables, such as syntactic correctness, 

semantic density, sociolinguistic appropriateness, confidence in speech and comfort in the 

ability to converse in  the second language (Freed et al., 2004:278). 

Previous research in Applied Linguistics suggests  that gains in the second language 

fluency can be attributed to the interaction of the following variables: i) physical, ii) 

articulatory  and iii) informational (Ginsberg et al., 1992; Huebner, 1995; Freed et al., 

2004). Presumably,  second language students are more fluent owing to the communication 

with the first language speakers in an authentic second language setting, because they make 
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use of the first language speaker‟s speech production as a scaffolding (Ejzenberg, 2000; 

Chambers, 1997:535). It can be hypothesized that as a consequence of the language 

exposure gained abroad, the participants attain a facility of articulation of the second 

language sounds and, consequently, acquire a better pronunciation in the second language.  

Speech production in the second language is a resource constrained space, where both 

cognitive planning of what to say (informational variable) and articulatory execution of 

how to say it (physical variable) require cognitive resources (Levelt, 1989). Following this 

line of argument, it can be assumed that the participants‟ speech production in the second 

language is less constrained as the participants‟ cognitive resources are channelled towards 

cognitive planning of the formulation rather than articulation.  Hence, a better articulation 

and pronunciation would positively impact on the second language speech fluency.  

Arguably,  the second language vocabulary and syntactic competence would expand 

owing to a facilitative effect of the  study abroad.  Given that the students‟ intention of 

what to say is supported by a sufficient vocabulary size and grammatically correct and 

discourse appropriate competencies in German, then the students‟ speech production in 

German would not require significant cognitive resources. Consequently, if neither 

articulation nor cognitive planning of speech requires the maximum capacity of the 

participants‟ cognitive resources, then their speech production in German appears to be less 

constrained. Hence, a less constrained speech production in German results in speech 

fluency as opposed to non-fluency, defined as an interrupted and awkwardly articulated 

speech (Goodglass & Kaplan, 1983; Kirsner et al., 2002).   

 

4.4. Summary and conclusion 

 

Experiment 2 and experiment 3 are  concerned with the impact of the language 

exposure on fluency in simultaneous interpreting. Two types of  language exposure are  
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examined in this chapter. Experiment 2 elucidates the impact of an informal out-of-

classroom language exposure on the interpreter students‟ fluency in simultaneous 

interpreting. This impact is illustrated by the tasks involving interpretations from/into 

Norwegian, the participants‟ third language. We found that the participants‟ informal out-

of-classroom exposure involves the Swedish language, a language closely related to 

Norwegian. Whilst all the participants enjoy an identical amount of the language exposure 

to Norwegian, it is found that the participants whose language exposure involves 

significant amount of exposure to the Swedish language, perform fluent interpretations 

from/into Norwegian. From the vantage point of dynamic system theory this finding lends 

support to assumption that there exist non-linear compensatory relationships among  the 

variables in the language system. A superior exposure to the Swedish  language  

compensates for an insufficient exposure to the Norwegian language. The impact of 

Swedish, a language typologically very close to Norwegian, can be described as beneficial 

as far as the participants‟ fluency in the experimental tasks is concerned.     The  data 

analysed and described in experiment 2 indicate that the participants‟  language history and 

language exposure map into their oral fluency in the task of simultaneous interpreting. Data 

analysis in simultaneous interpreting tasks  reveals that duration of long pauses decreases 

and  speech/pause ratio and the percentage of  speech increase as a result of the substantive 

language exposure to the Swedish language.  

 Experiment 3 focuses on the interpreter students‟ second language exposure  

contrasted across two contexts, a formal context of the second language exposure at the 

home university and the stay-abroad context. The stay-abroad exposure is illustrated by the 

group of Ukrainian first language participants who spend two semesters in Germany 

studying the German language and the group of English first language participants who 

spend two semesters in Germany studying German. Fluency data examined in experiment 3 

indicate that there are significant effects relating to the participants‟ second language 
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exposure in Germany.  Both the stay-abroad groups exhibit superior fluency measures in 

simultaneous interpretation tasks compared with their respective controls.  The 

participants‟ fluency gains can be attributed to the feedback from a linguistically rich 

environment afforded by the stay in Germany, involving, presumably, multiple interactions 

with the German first language speakers. Arguably, this form of the language exposure  

leads to the participants‟  superior sociolinguistic competence, which in turn, positively 

impacts their fluency in the German language. It could be hypothesized that as a result of 

the stay-abroad language exposure, the participants attain a better articulation and 

pronunciation of the German sounds. Consequently, their speech production into German 

appears less constrained by articulation and, consequently, more fluent.  Another 

assumption involves a consideration of the participants‟ gains in the vocabulary size during 

their stay-abroad exposure to the German language. It can be hypothesized that the 

participants‟ more fluent output is supported by a sufficient vocabulary size, as well as 

grammatically correct and discourse appropriate formulaic expressions and/or chunks of 

words learnt during the stay-abroad in Germany. Presumably, if neither articulation nor 

cognitive planning of speech require the maximum capacity of the learner‟s cognitive 

resources, then, owing to the availability of cognitive resources and a decreased effort in 

speech planning and speech execution, the participants‟ speech output into German appears 

to be less constrained and more fluent compared with their respective controls.  

 

 

 

 

 



 150 

CHAPTER 5.  THE IMPACT OF ON-GOING LANGUAGE 

EXPOSURE ON FLUECNY IN SIMULTANEOUS INTERPRETING  
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5.1. Introduction  

 

This chapter continues to explore the impact of the interpreters‟ language exposure on 

fluency in simultaneous interpreting.  As illustrated in previous chapter, untrained students 

of interpreting can cope with the task of simultaneous interpreting provided that they have 

resided in the country whose language they are acquiring. The data obtained in the 

experiment involving the novice students with two semesters of residency abroad indicate 

that they perform more fluently in the interpreting tasks compared with their controls. 

Informal language exposure to the interpreter‟s third language appears to be a facilitative 

variable involved in a more fluent output in simultaneous interpreting tasks. Extending the 

lines of argument presented in chapter 4, we hypothesize that the language exposure exerts 

influence on the fluency in interpreting even in absence of the active professional 

involvement  to interpreting. 

 We hypothesize that the interpreter‟s functional fluency in the interpreting tasks is 

possible if the interpreter discontinues to practice interpreting professionally, but is 

enjoying  an active support of the language exposure to the second and/or third languages. 

A relevant example is provided by those discontinued interpreter graduates who 

discontinued to practice interpreting professionally, yet who are professionally involved in 

various language-related fields, such as second language teaching, diplomatic service 

abroad or other forms of employment in bilingual contexts. We define „discontinued 

interpreter graduates‟ as the university graduates who completed the full university course 

in interpreting but after the graduation discontinued to practice interpreting.  There are a 

number of reasons as to why interpreter graduates have never chosen to become 

professional interpreters. The discontinuity between the study of interpreting and practicing 

interpreting on the professional level is accounted by such factors, as pregnancy, obligatory 

military service, family circumstances, inability to find job, etc. The study of the interpreter 
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graduates‟ fluency in simultaneous interpreting tasks in the context of discontinuity is the 

main focus of this chapter.  

The acquisition of skills in interpreting is a gradual process, which develops over 

many years (Fabbro & Gran, 1997:24; Gile, 2001:100). The critical question is, however, 

whether or not the interpreter‟s learning trajectory terminates upon the completion of the 

interpreting programme.  Skills growth and skills decline are normal phenomena in 

dynamic systems theory (de Bot et al., 2007:18). Arguably, the dynamics of skills 

acquisition in interpreting involves three main generic types of processes: learning, 

maintaining and forgetting. From the point of view of dynamic systems they are not fixed 

and are influenced by the immediate context (Fischer & Yan, 2002:297).  Growth, for 

instance, is seen as an iterative process, whence the present level of development depends 

critically on the previous level of development and any change depends on the impact of 

internal and external resources (de Bot et al., 2007:14). Applied to simultaneous 

interpreting, it can be assumed that the interpreter‟s skills are characterized by a  

developmental complexity involving a  variety of contexts -  educational, linguistic, skill-

specific, personal, etc., -  which interact and re-enforce each other in a given context.  

Hence, skills growth and sustainability involves context sensitivity.  Following this line of 

argument, we hypothesize  that a substantial and on-going language exposure helps sustain  

previously acquired skills in simultaneous interpreting. We assume that the interpreter‟s 

fluency in the task can be viewed as a function of degree of contextual support provided by 

an on-going language exposure. This assumption is partially based on the observation that 

fluency grows over the time through extensive experience in a consistent environment, 

according to the power law of practice (Speelman & Kirsner, 2005).   
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5.2. Experiment 4  

 

Experiment 4 involves an investigation of fluency of the interpreter graduates in the 

language pair combination Finnish/Swedish matched with their respective controls. The 

interpreter graduates have discontinued practicing simultaneous interpreting after the 

graduation. However, they are actively involved in professional bilinguals contexts on a 

daily basis. The experiment involves a set of interpreting tasks from Finnish into Swedish 

and from Swedish into Finnish respectively.  Fluency in the experimental tasks is examined 

and analyzed.  

  

5.2.1. Hypothesis 

 

The hypothesis is based on the dynamic systems argument involving a non-linear 

compensatory  relationships between the variables (de Bot, 2007). Presumably, if one of 

the variables in the system is inoperative, its functions can be compensated by other 

variables. It is hypothesized that if the interpreter graduates discontinued to practice 

interpreting, but nevertheless  enjoy an on-going extensive exposure to their second/third 

language, then  their fluency in simultaneous interpreting will be sustained by their 

operative second/third language skills, even though their interpreting skills are inoperative. 

The pause distributions will determine whether or not discontinued interpreter graduated 

are fluent  in simultaneous interpretation tasks. 

 

5.2.2. Participants 

 

The following methodological challenges with the participants in this experiment should be 

noted. First, no previous studies are conducted involving quantitative investigations of 
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fluency of the interpreter graduates after a period of  discontinuity of practicing 

interpreting. In related disciplines, as for instance, in psychology of skill acquisition, the 

effects of delay in practice are, largely, ignored, with the implicit assumption that they are 

negligible (Eriksson & Delaney, 1998). The field of Interpreting and Translation studies 

has a well-established tradition of juxtaposition of professional and student interpreters 

(Barik, 1972; Moser-Mercer, 1997; Riccardi, 1998; Sunnari, 2000; Hatim, 2001). The 

expert-novice paradigm typically involves comparisons yielding quite predictable 

differences between the two groups (Riccardi, 2001). The differences are thought to be 

indicative of various stages of skills acquisition „through which the progression from the 

novice to expert takes place‟ (Sunnari, 2000: 236). However, there are no published 

experiments involving interpreter graduates who are not professionally active in 

interpreting. Given the current unavailability of other studies involving similar participants, 

we arbitrarily set the participants‟ inclusion criteria as follows: i) the period of 

discontinuity between the graduation from the interpreting programme and the time of the 

experiment is set at a minimum of 3 years; ii) no professional engagement with interpreting 

within these three years; iii) identical educational background for all the participants. 

Another methodological challenge involves small numbers of interpreter graduates 

who discontinued to practice interpreting.  Four interpreter graduates are recruited for the 

experiment and matched with their respective controls, four   professional interpreters, four 

advanced students of interpreting and four beginner students of interpreting. The language 

pair combination of all the participants and their respective controls is Finnish/Swedish. 

The participants‟ mean age is 26,5 (interpreter graduates), 40, 5 (professional interpreters), 

22 (advanced students), 18,5 (beginner students).  

Two interpreter graduates report Finnish as their first language and Swedish as their 

second respectively.  Another two interpreter graduates report Swedish as their first 

language and Finnish as the second language. The interpreter students‟ mean period of 
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discontinuity of practicing simultaneous interpreting is 3.6 years. Two interpreter graduates 

are professionally employed in educational establishments with institutionalized bilingual 

work contexts. The third interpreter graduate is employed at the Scandinavian languages 

and literature section of the Finnish-speaking university library and reports bilingual 

Finnish/Swedish switching as a part of her everyday working routine. The fourth 

interpreter graduate is the Finnish first speaker married to the Swedish first speaker and  

reports an on-going bilingual switching on a daily basis.    

All interpreter graduates and professional interpreters are graduates of the 

Department of Scandinavian languages of the University of Vaasa, Finland. We assume 

that they possess a comparable set of interpreting skills obtained within an identical 

institutionalized educational background. All advanced students and all beginner students 

of interpreting are enrolled in the interpreting programme at the University of Vaasa, 

Finland. The participants are further coded IG (stands for interpreter graduates), beginner 

students are coded as BI, advanced students as AI, and  professional interpreters as PI.  

 

 

5.2.3. Material 

 

The interpreter graduates‟ fluency is investigated in simulated real-life situations with pre-

recorded source speeches due to difficulties with accessing authentic field material. Three 

Swedish and three Finnish source audio recordings are prepared for the experimental tasks, 

making it six source texts in total. Full transcripts of the source audio texts are given in 

Appendix 14. For the purposes of comparability, identical source audio texts are used for 

all the participants.  Mean duration of the source texts is 1,1 minutes. Similar duration of 

the testing material presented to professioanl interpreters is found in Cecot (2000). The 

Swedish source texts are recorded by a female native speaker of the Finnish dialect of 
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Swedish (Finlandssvenska). The Finnish source texts are recorded by a female native 

speaker of Standard Finnish. The experimental tasks employed in the present study involve 

simultaneous interpretations from Finnish into Swedish and from Swedish into Finnish 

respectively. 

 

5.2.4. Method 

 

The participants are tested individually in a quiet room at the Department of Scandinavian 

languages at the University of Vaasa, Finland in April 2007.  The experimenter is the only 

other person present at the test session.  Prior to completing the experimental tasks the 

participants are asked introductory questions in Swedish pertaining to their educational and 

professional background and their first/second language respectively. The experimental 

tasks are presented in the following order to each of the participants: 1) three simultaneous 

interpretations from Finnish into Swedish, and 2) three simultaneous interpretations from 

Swedish into Finnish.   

 

5.2.5. Results 

 

Data obtained in the second language experiences questionnaire indicate that on the 

average the participants‟ engagement in bilingual language contexts is distributed at around 

60 % Swedish and 40 % Finnish language use over the last three years.   Overall Swedish 

language exposure reported by the participants invoves 60 hours of Swedish per week, 240 

hours per month, 2 880 hours per year and 8 640 hours in three years. Overall Finnish 

language exposure reported by the participants involves 40 hours of Finnish per week, 160 

hours per month, 1920 hours per year and  5 760 hours in three years. 
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All of the participants completed the whole array of tasks. Group means and standard 

deviations for all the tasks are presented in the tables below: 

 

Table 29.  Group means across the tasks 

 

 

 

Fluency measure/groups of participants BI AI IG PI 

Mean long pause in simultaneous interpretation from Swedish into 

Finnish 

6.69 7.01 6.59 6.2 

Mean long pause in simultaneous interpretation from Finnish into 

Swedish  

6.62 6.71 6.51 6.44 

Total speech time in simultaneous interpretation from Swedish into 

Finnish 

0.65 0.75 0.99 1.05 

Total speech time in simultaneous interpretation from Finnish into 

Swedish 

0.7 0.82 1 1.03 

Speech/pause ratio in simultaneous interpreting from Swedish into 

Finnish 

1.24 1.85 4.35 5.51 

Speech/pause ratio in simultaneous interpreting from Finnish into 

Swedish  

1.36 1.82 4.85 5.02 

Speech segment duration in simultaneous interpretation from Swedish 

into Finnish 

7.09 7.69 8.09 7.83 

Speech segment duration in simultaneous interpretation from Finnish 

into Swedish 

7.04 7.4 8.12 8.05 

 

Table 30. Group standard deviations across the tasks 

 

 

Fluency measure/groups of participants BI AI IG PI 

Mean long pause in simultaneous interpretation from Swedish into 

Finnish 

0.64 0.63 0.44 0.22 

Mean long pause in simultaneous interpretation from Finnish into 

Swedish  

0.52 0.28 0.43 0.43 

Total speech time in simultaneous interpretation from Swedish into 

Finnish 

0.16 0.17 0.1 0.08 

Total speech time in simultaneous interpretation from Finnish into 

Swedish 

0.22 0.16 0.19 0.24 

Speech/pause ratio in simultaneous interpreting from Swedish into 

Finnish 

0.61 0.84 2.34 1.49 

Speech/pause ratio in simultaneous interpreting from Finnish into 

Swedish  

0.7 0.62 2.39 1.07 

Speech segment duration in simultaneous interpretation from Swedish 

into Finnish 

0.16 0.19 0.33 0.04 

Speech segment duration in simultaneous interpretation from Finnish 

into Swedish 

0.27 0.18 0.7 0.15 
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Raw fluency measures are given in Appendix 15. Additional fluency measures are 

provided in Appendix 16. 

 

It is hypothesized that if the interpreters discontinued practicing interpreting, but 

nevertheless  enjoy an on-going extensive exposure to their second/third language, then  

their fluency in simultaneous interpreting will be sustained by their operative second/third 

language skills, even though their interpreting skills are inoperative. Data support the 

hypothesis.  An analysis of variance (ANOVA) is conducted with an alpha level of 0.05 

used for all ANOVA tests in this study.  The alpha level smaller than 0.05 is used to 

provide evidence that the group means are different. One-way ANOVA is used to compare 

the following means of the four groups: mean long pause duration, total speaking time, 

speech/pause ratio and speech segment duration.  

Long pause means in SI tasks are subjected to a one-way ANOVA. The results are 

significant at the 0.05 significance level. The analysis of variance shows that the variable of 

long pause mean in SI tasks from Swedish into Finnish is significant, F(3, 44) = 5.08, p = 

0.0041. However, the analysis of variance shows that the variable of long pause means in 

the tasks from Finnish into Swedish is not significant, F(0.17; 0.18) = 0.99, p = 0.4.  

The application of one-way ANOVA to total speaking time means yields significant 

results both in  tasks from Finnish into Swedish F (3, 44) = 5.41, p = 0.0029 and from 

Swedish into Finnish  F ( 3, 44) = 23, 75, p < 0.001.  

Speech/pause means in SI tasks are subjected to a one-way ANOVA.  The analysis of 

variance of speech/pause means yields  significant results in tasks from Finnish into 

Swedish, F (44.88; 1.94) = 23.16, p < 0.001 and from Swedish into Finnish, F (3, 44) = 

33.79, p < 0.001.  

Speech segment duration means in SI tasks are subjected to a on-way ANOVA. The 

analysis of variance indicates that speech segment duration means are significant in  tasks 
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from Swedish into Finnish F (3, 44) = 11, 79, p < 0.001 and  from Finnish into Swedish 

differ significantly among the groups: F (3, 44) = 10.25, p < 0.001. 

 

5.2.6. Discussion  

 

Our data indicate that interpreter graduates are able to perform fluently in the interpreting 

tasks even in the absence of contextual support provided by professional engagement in 

interpreting. Instead of a possible decline of skills in interpreting, the participants‟ fluency 

in simultaneous interpreting tasks is found superior compared with the current interpreter 

students. The data indicate that the interpreter graduates‟ fluency in the experimental tasks 

is within the fluency range of the professional interpreters with years of experience in 

interpreting. These findings are evocative of the observation that the period of professional 

experience in a professional domain is a weak indicator of the level of attained 

performance (Ericsson, 2001). 

The participants‟ period of discontinuity of practicing interpreting allows to factor 

out the maintenance of skills in interpreting as a variable involved in the participants‟ 

fluency.  Presumably, the participants‟ discontinuity in practicing interpreting is 

compensated by the participants‟ daily exposure to their working languages, Finnish and 

Swedish. Arguably, the participants‟ on-going exposure to their respective first and second 

languages prevents the participants‟ second language attrition. Continuity rather than 

discontinuity is one of the rules in the language acquisition and maintenance (Clark & 

Clark, 1977:298). Relatively stable knowledge comes only with extensive generalizing 

reconstruction for familiar tasks and situations (Speelman & Kirsner, 2005). Presumably, 

the daily use of the two languages in professional and personal contexts creates a 

continuum of the language proficiency.   The increasing frequency of the second language 

use leads to a performance within the native speaker range (Birdsong & Flege, 2001; 
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McDonald, 2000), which in turn facilitates an increase in  the level of fluency in the second 

language. This may account for an increase in the participants‟ fluency as a function of the  

rich second language environment.    

One way ANOVA of long pause means in the participants‟ indicates that long pause 

means are significant across the groups in interpreting tasks involving interpretation from 

Swedish into Finnish. Long pauses as a measure of fluency are thought to be associated 

with the cognitive planning of speech and decision making about what to say (Goldman-

Eisler, 1968). A post-test reveals that the locus of significance is between the beginners and 

professional interpreters, whilst paired t-test between the interpreter graduates and 

advanced interpreter students is not significant: t (11) = 1.27, p = 0.229 , M (0.21), SD 

(0.56). Paired t-test reveals that long pause durations are not significant between the groups 

of interpreter graduates and professional interpreters: t (11) = 0.35, p = 0.49, M (0.68), SD 

(0.67) 

 An increase in the length and number of pauses in the interpreter‟s output is 

suggestive of higher cognitive demands, or efforts to formulate, structure or plan the 

output. A decrease in pausing and an increase speaking time are indexes of superior  

language proficiency and a higher level of skills in simultaneous interpreting (Tissi, 2000). 

Long pause means across all the groups are presented in Figure 21 below: 
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Long pause mean for four groups
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Figure 21. Long pause mean for four groups 

 

Explanation of the abbreviations: BI – beginner students of interpreting, AI – advanced students of 

interpreting, IG – interpreting graduates, PI – professional interpreters. LP S/F SI – long pause mean in 

simultaneous interpretation tasks from Swedish to Finnish, LP F/S SI – long pause mean in simultaneous 

interpretation tasks from Finnish to Swedish 

 

Figure 21 shows long pause means across all the groups in interpretations from 

Swedish to Finnish and from Finnish to Swedish respectively. Long pause means in the 

output of the beginner students  are 6.69 in the tasks from Swedish into Finnish and 6.62 in 

from Finnish into Swedish respectively.  Long pause means found in the output of the 

advanced students are 7.01 (Swedish/Finnish) and 6.71 (Finnish/Swedish). Long pause 

means in the output of the interpreting graduates are 6.59 (Swedish/Finnish) and 6.51 

(Finnish/Swedish) respectively.  Long pause means in the output by the professional 

interpreters are 6.2 (Swedish/Finnish) and 6.44 (Finnish/Swedish) respectively.   

Judging from the analysis of variance (ANOVA), long pauses means are significant 

across the groups in the tasks  from Swedish to Finnish.  Long pause means in 

interpretations from Finnish into Swedish are similar between the group of the interpreter 
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graduates and the professional interpreters: 6.51 and 6.44 respectively. Lower long pause 

means in the output by these two groups indicate a superior level of fluency compared with 

the groups of the beginner and advanced students.  

An increase of long pause means in case of the advanced students and beginner 

students indicate a cognitive overload associated with difficulties involving  high 

information density, a high rate of delivery or interpreter-internal difficulties, such as the 

level of fatigue (Dam, 1998).  As the interpreter‟s total available capacity is taxed by any of 

these variables,  this leads to an increase in errors and  omissions impacting fluency 

(Gerver, 1969; Gile, 1999). Obviously,  any increase in processing capacity requirements 

and any instance of mismanagement of cognitive resources by the interpreter results in 

deterioration of the interpreter‟s fluency. 

Standard deviation of long pauses means indicates a low intra-group variability the 

interpreter graduates‟ performance. Standard deviations of long pause means across the 

groups are presented in Figure 22 below:   
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Figure 22. Standard deviations of long pause means across the groups. 

 

 Explanation of the abbreviations: BI – beginner students of interpreting, AI – advanced students of 

interpreting, IG – interpreting graduates, PI – professional interpreters. LP S/F SI – standard deviation of long 
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pauses in simultaneous interpretation tasks from Swedish to Finnish, LP F/S SI – standard deviations of long 

pauses in simultaneous interpretation tasks from Finnish to Swedish.  

 

Judging from the data presented in Figure 22, there is a low intra-group variability in the 

output produced by the group of the interpreting graduates: SD 0.44 in  tasks from Swedish 

into Finnish and SD 0.43 from Finnish into Swedish.  Presumably, a low intra-group 

variability is secured by the participants‟ identical education background or by similarities 

in their interpreting strategies (Gile, 2006). However, intra-group variability is high in the 

group of beginner students SD 0.64 (Swedish/Finnish), SD 0.52 (Finnish/Swedish) and the 

advanced students SD 0.63 (Swedish/Finnish) and SD 0.28 (Finnish/Swedish). These two 

control groups share the same educational background with the participants. There is an 

observable intra-group variability in the output of the professional interpreters: SD 0.22 

(Swedish/Finnish) and SD 0.43 (Finnish/Swedish). It can be accounted by differences in 

processing strategies of the experienced professional interpreters.  Arguably, each 

professional interpreter develops her own optimal performance strategy over the period of 

professional engagement in interpreting.  Interpreting is rarely performed in identical 

manner. Apparently, high variability appears to be the norm rather than exception in  

simultaneous interpreting. 

One-way ANOVA indicates that long pause means are not significant across the 

groups in the interpreting tasks from Finnish to Swedish. The mean duration of long pauses 

is smaller in the interpretations performed into Swedish than in interpretations performed 

into Finnish. This suggests that the interpretations into Swedish are more fluent in 

comparison with the interpretations into Finnish. The finding is suggestive of the role of 

the directionality of the interpretation in the interpreter‟s long pauses.  Presumably, the 

interpretations into Finnish are more cognitively taxing for the interpreters.   An 

explanation of this finding can be offered by a greater typological distance between 
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Swedish and Finnish, which required more time for the formulation/verbalization of the 

output into Finnish.  

   Irrespective of the directionality, total speaking time means are found to be 

significant. Total speaking time means are presented in Figure 23:   
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Figure 23. Total speaking time means across the groups 

 

Explanation of the abbreviations.  BI – beginner students of interpreting, AI – advanced students of 

interpreting, IG – interpreting graduates, PI – professional interpreters. TST S/F SI – total speaking time in 

Swedish to Finnish simultaneous interpreting tasks, TST F/S SI – total speaking time from Finnish to 

Swedish simultaneous interpreting tasks 

 

As evident from Figure 23, total speaking time means in the output of the beginner 

students in interpreting tasks from Swedish into Finnish are 0.65 and from Finnish into 

Swedish 0.7 respectively.  Total speaking time means in interpretations by the advanced 

students are 0.75 (Swedish/Finnish) and 0.82 (Finnish/Swedish). Total speaking time 

means in the output of the interpreting graduates are 0.99 (Swedish/Finnish) and 1 

(Finnish/Swedish). Total speaking time means in the output by the professional interpreters 

are 1.05 (Swedish/Finnish) and 1.03 (Finnish/Swedish). Figure 23 shows a linear increase 
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in the total speaking time means starting from the group of the beginner students to the 

group of the professional interpreters. The observable tendency is that the total speaking 

time means in the output of the interpreting graduates are similar to the analogous means in 

the output by the professional interpreters. Compare, 0.99 (interpreting graduates) and 1.05 

(professional interpreters) in interpretations from Swedish to Finnish and 1 (interpreting 

graduates) and 1.03 (professional interpreters) in interpretations from Finnish to Swedish.   

Each long pause is followed by a speech segment which contains vocalization. 

Speech segment can be seen as an acoustic correlate for a vowel, consonant, syllable, or 

even group of syllables. Superior mean speech segment values indicated that the interpreter 

is more fluent and, consequently, is producing less pauses.  Mean speech segment values 

across the groups are presented in Figure 24:  
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Figure 24.  Speech segment duration means across the groups 

 

Explanation of the abbreviations: BI – beginner students of interpreting, AI – advanced students of 

interpreting, IG – interpreting graduates, PI – professional interpreters. SSD S/F SI – speech segment duration 

in simultaneous interpretation from Swedish into Finnish, SSD F/S SI – speech segment duration in 

simultaneous interpretation from Finnish into Swedish  
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Figure 24 shows speech segment duration means across the groups. In  

interpretations from Swedish into Finnish the means are 7.09 (beginner students), 7.69 

(advanced students), 8.09 (interpreter graduates) and 7.83 (professional interpreters). In 

interpretations from Finnish into Swedish the measure is 7.04 (beginner students), 7.4 

(advanced students), 8.12 (interpreter graduates) and 8.05 (professional interpreters). The 

analysis of variance performed on this measure is significant irrespective of the 

directionality of the interpretation. Surprisingly, the speech segment duration means found 

in the output of the interpreting graduates are higher than the analogous measure in the 

output of the professional interpreters. Compare, for instance, speech segment duration 

means in interpretation i) from Finnish to Swedish   8.12 (interpreter graduates) and 8.05 

(professional interpreters) respectively and ii) from Swedish to Swedish  8.09 (interpreter 

graduates) and 7.83 (professional interpreters).   

Speech/pause ratio is a correlation of total speech time divided by total pause time. 

A superior speech/ratio is indicative of a more fluent speech production.  Speech/pause 

ratio means in the output of the beginner students are 1.24 (Swedish/Finnish) and 1.36 

(Finnish/Swedish).  Speech/pause ratio means in the output of the advanced students are 

1.85 (Swedish/Finnish) and 1.82 (Finnish/Swedish).  Speech/pause ratio means in the 

output of the interpreter graduates are 4.35 (Swedish/Finnish) and 4.85 (Finnish/Swedish). 

The highest speech/pause ratio means are observed in the output of the professional 

interpreters: 5.51 (Swedish/Finnish) and 5.02 (Finnish/Swedish) respectively. Speech/pause 

ratio values indicate that  both the beginners and advanced students are engaged less in 

speaking than the other two groups – interpreter graduates and professional interpreters. 

Speech/pause ratio means across the groups  is presented in Figure 25:  
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Figure 25.  Speech/pause ratio mean across the groups 

 

Explanation of the abbreviations: BI – beginner students of interpreting, AI – advanced students of 

interpreting, IG – interpreting graduates, PI – professional interpreters. SPR S/F SI – speech/pause ratio in 

simultaneous interpretation tasks from Swedish to Finnish, SPR F/S SI – speech/pause ratio in simultaneous 

interpretation tasks from Finnish to Swedish.  

 

Comparing speech/pause ratio means across the groups, there is an observable 

linear increase in speech/pause ratio in the output of the group of the interpreter graduates 

and professional interpreters.  Speech/pause ratio measures in the output of the both groups 

are  similar: In tasks from Swedish into Finnish it is 5.51 (professional interpreters) and 

4.35 (interpreting graduates), whilst in interpretations from Finnish into Swedish it is 5.02 

(professional interpreters) and 4.85 (interpreting graduates).  

Additional fluency measures exhibit a tendency of a linear increase across the 

groups in simultaneous interpreting from Swedish into Finnish, namely, mean number of 

CIUs is 52 (BI), 62.5 (AI), 80 (IG) and 109 (PI). However, CIUs scores in simultaneous 

interpreting from Finnish into Swedish exhibit a tendency to fluctuate across the 

participants, compare,  33.5 (BI), 76 (AI), 71.75 (IG) and 83.5 (PI). 
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Comparing long pause means, total speaking time means, speech segment duration 

means and speech/pause ratio means there is an observable trend of the interpreting 

graduates‟ performance being superior from the performance of the two student groups – 

beginner students and advanced students.  The data analysis indicated that there are 

observable similarities in the pause profiles of the interpreting graduates and professional 

interpreters.     

 

5.3. Experiment 5 

 

Experiment 5 is essentially a replication of experiment  4 described in this chapter. 

Identical number of participants and their respective controls are recruited: four interpreter 

graduates, matched with four professional interpreters, four advanced students of 

interpreting, and four beginner students of interpreting. The participants inclusion criteria 

are identical to those in experiment 4 reported in this chapter.  The difference between 

experiment 5 and experiment 4 involves three critical variables: First, in order to 

investigate whether or not the interpreter graduates‟ fluency is sensitive to the specific 

languages pair combination, we manipulate the participants‟ language pair combination. 

The participants‟ language combination in experiment 5 is Russian/English. Second, we 

manipulate the duration of the discontinuity, extending it to 4.5 years between the 

graduation and the time of the experiment. Third, the experiment involves a set of 

interpreting tasks which are longer in durations compared with the tasks in experiment 4.  

Fluency is examined and analyzed in one interpretation task from Russian into English and 

in one interpretation task from  English into Russian respectively.  
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5.3.1. Hypothesis 

 

Identical to the hypothesis in experiment 4 of this chapter.  

 

5.3.2. Participants 

  

The participants inclusion criteria involve: i) a 4.5 year period of discontinuity between the 

graduation from the interpreting programme and the time of the experiment; ii) no 

professional engagement in interpreting within these years; iii) identical educational 

background for all the participants. 

Four discontinued interpreter graduates are matched with the respective controls, 

four   professional interpreters, four advanced students of interpreting and four beginner 

students of interpreting. The language pair combination of all participants and controls is 

Russian/English. The participants‟ mean age is 30,5 (interpreter graduates), 35,2 

(professional interpreters), 22 (advanced students), 18 (beginner students). The 

discontinued interpreter students‟ mean period of discontinuity of practicing interpreting is  

6.2 years.  

All interpreter graduates report to be early balanced Russian/Ukrainian bilinguals. 

Two interpreter graduates are employed at the secondary school as teachers of English. 

Another two are employed at the diplomatic missions with institutionalized requirement of 

using English, Ukrainian and Russian for professional purposes.  

The participants and professional interpreters are graduates of the Department of 

English of  Kyiv National University, Ukraine where they acquired a comparable set of 

skills within identical institutionalized background. All advanced students and all beginner 

students of interpreting are enrolled in the interpreting programme at the Kyiv National 

University, Ukraine. Similarly to experiment 4  (this chapter) the participants are further 
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coded IG, beginner students are coded as BI, advanced students as AI, and  professional 

interpreters as PI.  

 

5.3.3. Material 

 

The source texts in English and in Russian are political, topical speeches  taken from 

authentic press conferences given by George W. Bush and Vladimir Putin respectively. 

Full transcripts of the source speeches are appended in Appendix  17.  

 

5.3.4. Method 

 

The participants are tested individually at the Department of English at the University of 

Kyiv, Ukraine in July 2007.  The experimenter is the only other person present at the test 

session.  Prior to completing the experimental tasks, the participants are asked introductory 

questions in English pertaining to their educational and professional  background and their 

first/second language respectively. The experimental tasks are presented in the following 

order to each of the participants: one simultaneous interpretation from Russian into 

English, and one simultaneous interpretation from English into Russian. Fluency analysis 

procedure in the experiment is identical to that described in Chapter 3.   

 

5.3.5. Results 

 

Data obtained in the second language experiences questionnaire indicate that on the 

average the participants‟ engagement in trilingual language contexts is distributed at 

around 50 % English, 30 % Ukrainian and 20 % Russian language use over the last six 

years.   Overall English language exposure reported by the participants invoves 50 hours of 
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English per week, 200 hours per month, 2 400 hours per year and 14 400 hours in six years. 

Overall Ukrainian language exposure reported by the participants involves 30 hours of 

Ukrainian per week, 120 hours per month, 1 440 hours per year and  8 640 hours in six 

years. Overall Russian language exposure reported by the participants involves 20 hours of 

Russian per week, 80 hours per month, 960 hours per year and  5 760 hours in six years. 

The participants‟ fluency is analyzed in all tasks. Raw fluency data are appended in 

Appendix 18. Means and standard deviations are presented in Tables 30-33 below: 

 

Table 30. Means in simultaneous interpretation from  Russian into English 

 

Fluency measure/group 

means and standard 

deviations 

BI AI IG PI 

Total time 4.1  4.1 3.8 4.2 

Total speaking time 1.7 2.1 2.4 2.3 

Percentage of speech time 40 51 57.6 72.2 

Total pause time 2.5 2 1.4 1.2 

Percentage of pause time 60 49 42.4 27.9 

Number of pauses 82.8 118 104.8 85.8 

Probability of short pauses 0.4 0.5 0.4 0.6 

Short pause mean 5.2 4.9 4.9 5.3 

Standard deviation of short 

pauses 

0.4 0.5 0.4 0.6 

Probability of long pauses 0.6 0.5 0.6 0.4 

Long pause mean 7.4 7.2 6.9  6.7 

Standard deviation of long 

pauses 

1 0.1 0.9 0.5 

Mean speech segment 

duration 

7.4 7.6 7.7 9.1 

Standard deviation of mean 

speech segment duration 

0.7  0.9 0.8 0.9 

Speech/pause ratio 0.8 1.2 2.5 3.8 

           

 

Table 31. Mean standard deviations in simultaneous interpretation from  English into 

Russian  

 

Fluency measure/group 

means and standard 

deviations 

BI AI IG PI 

Total time 0.4  0.3 1.6 0.3 

Total speaking time 0.7 0.6 1.8 0.6 

Percentage of speech time 18.5 14.3 28.3 14.7 
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Total pause time 0.8 0.6 1 0.61 

Percentage of pause time 18.5 14.3 28.3 14.7 

Number of pauses 31.2 55.5 91.3 35.9 

Probability of short pauses 0.1 0.3 0.15 0.4 

Short pause mean 0.7 0.1 1.5 0.6 

Standard deviation of short 

pauses 

0.3 0.6  0.3 0.4 

Probability of long pauses 0.1 0.3 0.2 0.4 

Long pause mean 0.9 1 1.6  0.9 

Standard deviation of long 

pauses 

0.3 0.4 0.5 0.3 

Mean speech segment 

duration 

0.4 0.6 0.4 1.7 

Standard deviation of mean 

speech segment duration 

0.1 0.1  0.1 0.4 

Speech/pause ratio 0.56 0.7 2.37 3.3 

 

 

Table 32. Means in simultaneous interpretation from  Russian into English 

 

Fluency measure/group 

means and standard 

deviations 

BI AI IG PI 

Total time 3.4  3.5 3.7 3.5 

Total speaking time 2 1.68 2.19 2.5 

Percentage of speech time 58 47.4 58.6 71.4 

Total pause time 1.4 1.86 1.5 1.01 

Percentage of pause time 42 52.6 41.4 28.6 

Number of pauses 98 92.5 100 71.5 

Probability of short pauses 0.4 0.34 0.68 0.41 

Short pause mean 5.2 4.54 5.31 5.3 

Standard deviation of short 

pauses 

0.3 0.3 0.6 0.42 

Probability of long pauses 0.6 0.65 0.3 0.58 

Long pause mean 6.7 6.88 7.3 7.3 

Standard deviation of long 

pauses 

0.9 1.18 0.64 0.64 

Mean speech segment 

duration 

7.5 7.34 8.68 8.6 

Standard deviation of mean 

speech segment duration 

0.8 0.8 0.89 0.9 

Speech/pause ratio 1.5 0.9 1.64 2.6 

 

 

Table 33. Mean standard deviations in simultaneous interpretation from  Russian into 

English 

 

Fluency measure/group 

means and standard 

deviations 

BI AI IG PI 

Total time 0.04 0.1 0.5                   0.2 
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Total speaking time 0.37 0.1 0.6 0.1 

Percentage of speech time 11 4.3 14.1 6.2 

Total pause time 0.4 0.2 0.46 0.2 

Percentage of pause time 11 4.3 14.13 6.2 

Number of pauses 34 28.4 46.52 22 

Probability of short pauses 0.1 0.2 0.31 0.4 

Short pause mean 0.4 0.2 0.97 1.1 

Standard deviation of short 

pauses 

0 0 0.38 0.3 

Probability of long pauses 0.1 0.2 0.31 0.4 

Long pause mean 0.3 0.2 1.6 1.5 

Standard deviation of long 

pauses 

0.1 0.1 0.38 0.45 

Mean speech segment 

duration 

0.2 0.1 1.59 1.95 

Standard deviation of mean 

speech segment duration 

0.1 0 0.48 0.5 

Speech/pause ratio 0.6 0.1 0.9 1 

 

Additional fluency data are appended in Appendix 19. 

 

5.3.6. Discussion 

 

Data indicate that the discontinued interpreter graduates‟ fluency measures are superior 

compared with the beginner students and advanced students of interpreting. These 

measures involve mean speech/pause ratio, mean long pause duration, mean percentage of 

total speaking time and mean speech segment duration.  Superior fluency measures seem to 

re-enforce the argument presented in  experiment 4 (this chapter). The critical question 

involves the discontinued interpreter students‟ functional performance in interpreting task 

after a period of discontinuity in practicing and studying simultaneous interpreting.   

Similarly to experiment 4, the participants‟ tight feedback with their rich language 

environment results in a functional performance characterized by fluency measures 

superior to the current students of interpreting.  In contrast to the participants in experiment 

4, the period of participants‟ discontinuity in practicing interpreting is longer, 6 years. 

During these 6 years there has been the absence of both i) the teacher-student  feedback 
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loop in the academic setting and ii) interpreter-target audience feedback loop in 

professional settings. However, there has been a strong feedback between the discontinued 

interpreter graduates and their rich language exposure. Presumably, it enables the  

interpreter graduates to reactivate their previously acquired interpreting skills which has 

become inaccessible or de-activated during the discontinuity period.  

From a dynamic systems perspective, language use and language input are vital for 

language maintenance (de Bot et al., 2007:18). The interpreter graduates report an on-going 

extensive exposure to English, Ukrainian and Russian on a daily basis. Arguably, the 

participants‟ rich language environment prevents an abrupt breakdown in fluency in 

interpreting tasks, or a catastrophe in dynamic systems terminology (Fischer & Rose, 

2001:202).  The participants‟ absence of professional engagement in interpreting is 

compensated by an  on-going second/third language exposure. Presumably, it leads to 

consolidation effects in the language use and to gains in fluency compared with the current 

students‟ groups. For instance, the participants‟ speech/pause ratio values are superior in 

comparison with both the beginner students and advanced students groups. It is graphically 

illustrated  in Figure 25: 
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Figure 25. Speech/pause ratio in interpreting tasks. 

 

Explanation of the abbreviations: BI – beginner students of interpreting, AI – advanced students of 

interpreting, IG – interpreting graduates, PI – professional interpreters. SI E/R –  simultaneous interpretation 

task from English into Russian, SI R/E – simultaneous interpretation task from Russian into English.  

 

Figure 25 shows a linear increase in speech/pause ratio values in the interpretation task 

from English into Russian, 0.8 (BI), 1.2 (AI), 2.5 (IG), 3.8 (PI). Whilst the interpreter 

graduates‟ mean values are superior to the both students groups, they are inferior to the 

values in the output by the professional interpreters. In interpretation task from Russian 

into English interpreter graduates‟ mean speech/pause value is superior to both the students 

groups, 1.5 (BI), 0,9 (AI) and 1.64 (IG). Interestingly,   mean speech/pause values are quite 

similar in the groups of beginner students and interpreting graduates in the interpretation 

into English. Mean speech/pause value in the interpretation task in to English is the highest 

in the group of professional  interpreters, 2.6 (PI). 

   Higher speech/pause values indicate superior fluency in the interpreter‟s speech 

output (see previous experiments in this thesis). This finding is supported by the measure 

of  mean percentage of  speech in the interpreting tasks. It is presented in Figure  26:  
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Figure 26. Mean percentage of speech in interpreting tasks 

 

Explanation of the abbreviations: BI – beginner students of interpreting, AI – advanced students of 

interpreting, IG – interpreting graduates, PI – professional interpreters. SI E/R –  simultaneous interpretation 

task from English into Russian, SI R/E – simultaneous interpretation task from Russian into English.  

 

In the interpretation task from English into Russian mean percentage of speech exhibits a 

linear increase, 40% (BI), 51% (AI), 57.6 % (IG) and 72.2% (PI). Inferior measures in 

speech production are a result of poor resource allocation or other performance deficiencies 

(Ericsson & Delaney, 1998:94). It has been found that interpretations by the beginner and 

advanced students consist only of 48.6-60% of the speech production (Shyrjajev, 1979:68). 

Low percentage of speech in the tasks is attributed to the lack of general knowledge among 

beginner and advanced students, a deficiency compromises further acquisition of 

specialized knowledge. Expert performers have access to a broad and flexible range of 

lexical, syntactic and content-based knowledge that enable them to avoid long pauses and, 

consequently, produce more speech in their output.    Presumably, the interpreter graduates‟ 

and professional interpreters‟ superior fluency performance in the task can be accounted by 

their vast amount of world knowledge and its pattern-based retrieval acquired in both 

academic settings and in every day lives (Ericsson, 2001). Arguably, the interpreter 

graduates and professional interpreters posses adequate world knowledge and the 

knowledge involving the current affairs to render the source text in English more fluently 

in to Russian. The source audio text is the press conference by G.W. Bush concerning the 

events of 9/11. It is characterized to be suitable for a non-specialized audience. Yet, its 

rendition into another language requires some background knowledge about the terrorist 

attack on the World Trade Centre, the war on terror and Iraq-related issues.  Assuming that 

an interpreter is referred to “as a walking and vast encyclopaedia expanding from various 
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domains of human knowledge” (Shyrjaev, 1979:131), a successful a fluent interpretation of 

the source text dealing with a political topic requires a considerable repertoire of the 

background and world knowledge. The interpreter‟s understanding depends on knowledge 

of the language, knowledge of the subject-matter, circumstances of the message and 

general knowledge (Setton, 1999:61).   Presumably, the interpreter graduates have 

accumulated and refined this knowledge during the time after their graduation. In addition 

to the extended repertoire of the background knowledge, they have been exposed to 

recursive and multiple contexts of using  English to stabilize and generalize their world 

knowledge skills and to be able to verbalize it. The interpreter graduates‟ superior fluency 

is exemplified by longer mean segment duration compared with the beginner and advanced 

students.  Mean segment durations in the output by the interpreter graduates exhibit a 

tendency to be similar to mean segment duration of the professional interpreters, 8.6 (PI) 

and 8.6 (IG) in the interpretation from Russian into English and 7.7 (IG) and 9 (PI) in 

Russian into English. Experienced interpreters and translators have been reported to 

operate with lager speech segments, spread out evenly in the speech stream (Sunnary 2005; 

Piccaluga et al, 2007:1317). The increased length of speech segment duration is, 

presumably, related to the proceduralization of lexical, syntactic and discourse items, or to 

the interpreter‟s specific  speech production under time pressure.  With experience and 

practice, the experienced interpreters seem to access and retrieve  lexical-syntactic  

discourse chunks as one unit. Arguably, this leads to longer speech segment durations in 

the output of the interpreter graduates and professional interpreters.  Mean speech segment 

duration is illustrated in Figure 27: 
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Figure 27. Mean  speech segment duration in interpreting tasks 

 

Explanation of the abbreviations: BI – beginner students of interpreting, AI – advanced students of 

interpreting, IG – interpreting graduates, PI – professional interpreters. SI E/R –  simultaneous interpretation 

task from English into Russian, SI R/E – simultaneous interpretation task from Russian into English.  

 

A linear decrease of mean long pause durations is observed in the interpretation from 

English into Russian, 7.4 (BI), 7.2 (AI), 6.9 (IG), 6.7 (PI).  Shorter long pause duration 

means in the group of interpreter graduates and professional interpreters are suggestive of 

their superior fluency in the task. The decrease in mean long pause durations is concurrent 

with the increase in additional fluency measures. A linear increase in informativeness 

measured in mean number of CIUs is evident in simultaneous interpreting from English 

into Russian, compare,  80 (BI), 151.25 (AI), 153 (IG) and 218 (PI). Similar linear increase 

in informativeness is  exhibinted in simultaneous interpretation from Russian into English: 

122 (BI), 155 (AI), 180 (IG) and 194 (PI). 

Interestingly, a linear increase in long pause means is observed in the interpretation 

from Russian into English, 6.7 (BI), 6.9 (AI), 7.3 (IG) and 7.3 (PI). This finding is in line 

with the previous experiment by Macizo and Bajo (2005), who report that professional 
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interpreters operate in bigger processing units than bilinguals. Presumably, the increase in 

long pauses is related to the increased speech segment durations in the output of the 

interpreter graduates and professional interpreters.  Longer speech segment durations seem 

to induce longer pauses in the output by the professional interpreters and interpreter 

graduates. The identical length of long pause means indicates similarities of the 

interpreting strategies by the groups of interpreter graduates and professional interpreters. 

Temporal co-ordination of these two measures is indicative of temporal  peculiarities 

specific to simultaneous interpreting  and, presumably,  not found in any other language 

use (Ahrens, 2005; Alexieva, 1998; Schlesinger, 1994). Mean long pause duration is shown 

in Figure 28: 
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Figure 28. Mean  long pause duration in simultaneous interpreting tasks 

 

Explanation of the abbreviations: BI – beginner students of interpreting, AI – advanced students of 

interpreting, IG – interpreting graduates, PI – professional interpreters. SI E/R –  simultaneous interpretation 

task from English into Russian, SI R/E – simultaneous interpretation task from Russian into English.  
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5.5. Summary and Conclusion 

 

 Data described in experiments 4 and 5 in this chapter indicate that after formal 

institutionalized training programme followed by a period of discontinuity in practicing 

interpreting, the interpreter graduates exhibit functional levels of fluency in the interpreting 

tasks. The interpreter graduates‟ fluency is found to be superior to the control groups of 

beginner students and advanced students of interpreting. However, the interpreter 

graduates‟ fluency is inferior in comparison to the current professional interpreters.  

The  interpreter graduates‟ performance in interpreting tasks is maximized by their 

on-going language  experiences including the feedback from their language environment.  

With the exposure to interpreting being factored out, the interpreter graduates‟ fluency in 

interpreting task appears to be superior to the students control groups due to the increased 

functional use of the interpreters‟ working languages.   

Even though the level of performance to be attained by graduates must be in line 

with professional standards (Pöchhacker, 1994:233), it is quite possible that training and 

practice in the classroom are insufficient to gain true expertise in interpreting (Liu, 

2000:39).  To claim that at the end of their training the students become interpreters and 

therefore capable of performing the task of interpreting (Wu, 1994:87; Bajo, 2001:28) is 

erroneous. Our data are in line with the observation that skill acquisition in interpreting is 

to be worked on continuously.   

Data from experiments 4 and 5  suggest that an on-going language exposure, 

enjoyed by both the interpreter graduates groups, functions as an attractor state in regard 

to fluency in the task of simultaneous interpreting.   Dynamic systems theory posits that 

systems tend to settle in an attractor state – a relatively stable state of the system. 

Arguably, if the system falls into the attractor state, it can remain there indefinitely (Beer, 

2000:93), due to the system‟s stable variables  (Thelen & Bates, 2003:381).  
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Given that interpreter  graduates discontinued to practive simultaneous interpreting 

professionally, we can factor out the variable of specific skills in interpreting as an attractor 

state for fluency in interpreting. Presumably, the role of a relatively stable state, or attractor 

state, is played by an on-going language exposure. This exposure precludes  the system 

from  settling in the chaotic area. The chaotic area of a dynamic system is marked by a lack 

of  coordination which prevents the emergence of speech fuency a highly co-ordinated  

activity. As an attractor state, the interpreter graduates‟ on-going language exposure 

exhibits a capacity to develop a complex coordinated behaviour in the form of  operational 

fluency. 
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6.1. Conclusions 

 

Fluency data described in this thesis provide evidence that pauses in simultaneous 

interpreting are bi-modally lognormally distributed. Bi-modal lognormal distributions of 

pauses are found across the whole range of experimental conditions in the speech output 

produced by all the participants and their respective controls. No mono-distribution or 

multiple distributions unique to simultaneous interpreting are found.  This finding 

converges with the results from previous empirical studies conducted by Kirsner and his 

colleagues (2002, 2003, 2005, 2007), who indicate that natural speech is characterized by 

bi-modal lognormal pause distributions. 

  Data analysis suggests that since simultaneous interpretation does not produce  

unique pause distributions specific to the task, then, presumably, it does not require a 

unique cognitive  mechanism different from those involved in ordinary bilingual speech 

production. This finding suggests that speech in simultaneous interpreting does not 

involve additional cognitive mechanisms, which are significantly different from cognitive 

structures involved in bilingual speech processing and speech production. This 

assumption is supported by the bi-modal shape of pause distributions found in the 

participants‟ baseline tasks (spontaneous story generation and free recall) piloted in 

experiment 1 and further examined in  experiments 2 and 3.  

Convergent with the limited-capacity model proposed by Gile (2005), we argue that 

bi-modal lognormal distributions of pauses in the interpreter‟s output are due to the 

multiplicative processes involved in the competition for limited resources. The 

interpreter‟s pausing is an indirect reflection of the competition for processing resources 

needed for the concurrent activities involved in speech processing/production and 

constrained by auditory, lexical, semantic, syntactic, and pragmatic variables.  
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The presence of  bi-modal lognormal  pause distributions in all the interpreting 

tasks irrespective of the language pair combinations is evocative of  the line of argument 

found in Christoffels and de Groot (2006) and Dillinger (1989) who emphasize a 

prevailing role of the  language skills involved in simultaneous interpreting.  The critical 

assumption underlying our experimental design involves the impact of the interpreter‟s 

language skills in fluency in simultaneous interpreting.    

   Data analysis in experiment 2 indicates the critical role of the exposure to the 

language typologically close to the interpreter‟s third language. Experiment 2 involves 

participants whose third language is Norwegian. They are enrolled in the same course of 

Norwegian at the same university. However, despite the homogenizing effects of the third 

language exposure, it has been found that the participants who enjoyed a superior amount 

of exposure to Swedish, a language typologically very close with Norwegian, produce 

more fluent interpretations from/into Norwegian compared with the students with inferior 

amount of exposure to Swedish. The results of experiment 2 are suggestive of the critical 

impact of the interpreter‟s exposure to the typologically closely related languages on 

fluency in simultaneous interpreting.   The data from experiment 2 suggest that the 

interpreter‟s language history plays an important role in the fluency in the task. This 

finding has certain pedagogical implications further discussed in this chapter. 

   The results of the data analysis in experiment 3 indicate that the language 

exposure to the interpreter students‟ second language in the country where this language 

is spoken has a significant impact on the interpreter‟s fluency in simultaneous 

interpreting. The participants tested in the experiment  spend two semesters in Germany, 

whilst their respective controls spend the same amount of time studying German at their 

home universities. The variable of specific skills in interpreting is factored out in this 

experiment, since neither the participants not their respective controls report any prior 

experience in simultaneous interpreting. Data in experiment 3 are indicative of the 
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beneficial impact of the participants‟ stay in Germany on their fluency in simultaneous 

interpreting from/into German. These findings demonstrate that a stay-abroad language 

exposure gained in authentic social and linguistic contexts positively affects the 

participants‟ fluency in the experimental tasks.  Fluency in the interpreting tasks 

from/into German benefits from the environmental socio-linguistic feedback afforded by 

the language exposure in Germany. These findings lend empirical support to an approach 

adopted at some interpreting schools, whereby interpreter students have a mandatory 

period of stay in the country whose language they are studying.  

Fluency data analysed in experiment 4 and experiment 5 indicate that after a 

formal institutionalized training programme followed by a period of discontinuity in 

practicing interpreting, interpreter graduates exhibit functional levels of fluency in the 

interpreting tasks. The interpreter graduates‟ fluency is found to be superior to the control 

groups of the beginner and advanced students of interpreting. However, the interpreter 

graduates‟ fluency is inferior in comparison to the current professional interpreters.  

A common denominator involved in the experimental design in all experiments 

aims at factoring out specific skills in simultaneous interpreting. Thus, in chapter 4 we 

examine participants with various forms of informal exposure to their third language 

(Norwegian) who nevertheless lack experience in interpreting from/into Norwegian. In  

chapter  4 we test participants with various forms of exposure to German, who have no 

prior skills in interpreting from/into German. In chapter 5 we investigate participants who 

enjoy an on-going exposure to their second/third languages concomitant with 

discontinued exposure to simultaneous interpreting.  By factoring out the variable of 

specific skills in simultaneous interpreting,  the experimental design factors in various 

forms of the participants‟ language exposure and its impact on fluency in the task of 

simultaneous interpreting. 
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Our data indicate that the interpreter graduates‟ performance is maximized by 

their on-going language experiences including the feedback from their language 

environment.  With the exposure to interpreting being factored out, the interpreter 

graduates‟ fluency in interpreting tasks appears to be superior to the students control 

groups due to the increased functional use of the interpreters‟ working languages.  The 

data suggest that training and practice attained by the interpreter graduates who 

discontinued practicing interpreting can be sustained on a functional level provided the 

interpreter graduates are enjoying an uninterrupted and on-going exposure to their 

working languages.  We take the findings to suggest that an on-going language exposure 

has prevented a possible decline in skills specific to simultaneous interpreting.  This 

suggestion is evocative of a certain functional stability of the once acquired language 

skills. Language skills once acquired are highly resistant to attrition (de Bot, 2007: 65). 

Our data  suggest that language exposure  is stable over time despite limited or no contact 

with the simultaneous interpreting. Hence, we sugest that an  on-going language exposure 

to the interprters‟ first and second languages plays a role of an attractor state.   

Our data are suggestive of  a dynamic nature of simultaneous interpreting. Data 

analysis described in chapters 3-5 indicate that simultaneous interpreting possesses 

features of a complex dynamic system, whose developmental trajectory involves 

dependence of the system‟s  initial conditions. A slight change in the initial conditions 

leads to substantive differences in performance in simultaneous interpreting. Data 

described in experiment 3 illustrate how out-of-classroom exposure to the Norwegian 

language and Swedish, a language typologically closely related to it, results in a superior 

performance by the Swedish/Finnish early bilinguals compared with Finnish late 

bilinguals.  Data in Chapter 4 and 5 are illustrative of the dynamic systems theory 

premise that even seemingly epiphenomenal changes in variables exert a far-reaching 

effect over a long period of time. Initial fluctuations in the interpreter‟s language 
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background lead to effects strongly amplified by an on-going language exposure  as an 

attractor state. Hence, we assume that language exposue is  a source of the emergent 

order, the source of complexity. 

We have found that the current level of fluency in interpreting critically depends on 

the previous level of development. Every use of the language is an iterative step in its 

development involving  a number of variables – stay abroad, informal out-of-classroom 

exposure, everyday  exposure to the second language.  Data seem to suggest that  

language exposure enjoyed by the  interpreter in various forms  - e.g., informal language 

exposures, stay-abroad, etc. – functions as an attractor state in simultaneous interpreting.  

Our data are evocative of the findings that “systems self-organize by settling into a mode 

of behaviour that the system prefers over all the possible modes” (Thelen & Smith, 

1994:56).  Data analysed in experiments 2-5 suggest that fluency tends to prefer the 

interprter‟s language exposure  as a stable attractor state. Data are indicatve of superior 

levels of  fluency in interpreting tasks exhibited by the participants who enjoy an on-

going and/or substantial  exposure to the language.  

 

 

6.2. Pedagogical implications for interpreter training  

 

 

It should be mentioned that pedagogical implications  are not the focal point of this thesis. 

However, our data are suggestive of some observations applicable to teaching simultaneous 

interpretation.  The data are suggestive of  the following pedagogical implications: 

First. The role of the language training, traditionally recognized as a prerequisite 

for interpreting (Shaw, 2004), needs to be  strengthened in the interpreter training 

curricula in order to achieve superior levels of fluency in simultaneous interpreting. Our 

data are suggestive of beneficial effects on the interpreter fluency afforded by an on-
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going language exposure. Hence, a core component of the interpreter training programme 

should involve a language module in its continuity from the beginning of the course until 

the graduation.  

Second. The role of the interpreter‟s language background and the interpreter‟s 

language exposure to the typologically close related languages needs to be recognized 

and  further developed  by  pedagogical interventions within the framework of 

institutionalized interpreter training programmes.  

Third. We suggest  interpreter students‟ stay abroad in the country whose 

language they are acquiring needs to be made an obligatory part of the interpreter training 

curriculum even at the beginner‟s level of the programme. 

Fourth. Those interpreter graduates who gained formal training in interpreting can 

successfully be re-integrqated into simultaneous interpreting  job market, provided they 

enjoy a continuous exposure to their respective working languages. 

 

6.3. Limitations of the present research and suggestions for the future 

research  

 

The results discussed in this thesis are preliminary and will have to be developed by 

further research. The most obvious limitation of the experimental design involves a 

limited number of participants in each of the experiments. As explained in chapter 3,  

limited numbers are due to the difficulties with recruiting participants.  

    Another shortcoming of the research design involves the lack of the language 

proficiency tests. Ideally, well-established and internationally recognized language 

proficiency tests should have been administered to the participants in their respective 

language pair combinations.  However, enormous time and financial costs involved made 
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it impossible to incorporate the language proficiency tests in the present experimental 

design.  

  Experiment 2 and 3 can benefit from the control group of professional 

interpreters in the language pair combinations Finnish/Norwegian and English/German. 

Despite several attempts to secure the necessary number of professional interpreters for 

the control groups, only two professional interpreters volunteered to participate in the 

experiments.  Hence, we decided to not to include the control group of the professional 

interpreters in experiments 2 and 3. 

 Future research will also benefit from the authentic material taken from an 

authentic conference setting.   
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Appendix 1.   

 

Glossary 

 
Description of segmentation and classification procedures. The Expectation-

Maximization algorithm was developed by McLachlan and Peel (2000) to separate 

component distributions where the overall distribution suggests that more than one 

distribution is present. We adopted the EM algorithm at two points in our analyses; first, to 

separate speech signals from ambient noise in the amplitude distribution of the WAV file, 

and, second, to separate short pauses from long pauses in the pause duration distribution 

(Kirsner et al., 2002). 

 

Total Time is the sum of total speech time and total pause time. Total time is calculated in 

log. Thus, for example, 1.00 minutes = 60 seconds, or   0.75 minutes = 45 seconds. 

 

Total Speech Time is the duration of the speaking sample that involves speech, or, 

specifically, periods for which the speech signal can be distinguished from ambient noise.    

 

Total Pause Time is the duration of the speaking sample that involves “pause”, or, 

specifically, periods for which the speech signal cannot be distinguished from ambient 

noise.   

Speech/Pause ratio is the ratio of Total Speech Time to Total Pause Time  

Total Number of pauses. The measure indicates the total number pauses. 

 

Conversion to log domain. The following steps are implemented following conversion of 

the raw pause and speech duration values to the log domain (natural). This step is 

implemented on the assumption that the relevant distributions are massively skewed in the 

normal domain, and normal  in the log domain. 

 

Number and Proportion of Short and Long Pauses. The EM algorithm in MatLab yields 

the number of short pauses and the number of long pauses. The proportions associated with 

each pause type are derived from these values.Mean and Standard Deviation of the short 

pause duration distribution and the Mean and Standard Deviation of the long pause 

duration distribution. Implementation of the EM algorithm determines the distributional 

characteristics of the short and long pause distributions. The statistics refer to the 

hypothetical distributions not simply the observations that fall below and above the 

classification threshold. In addition to the proportions of short and long pauses, the 

algorithm defines the mean and the standard deviation of each distribution. These values 

are calculated in log time. 

 

Mean and standard deviation of speech segment duration. The long pauses define the 

speech segments. Each long pause is followed by a speech segment. The speech segments 

comprise (i) the short pauses (where signal duration is less than the classification threshold 

and cannot be distinguished from ambient noise), (ii) periods of quiet speech (often a-

periodic sounds) and (iii) periods of loud speech (such as vowels and voiced consonants). 

The speech signals therefore include vocalization and, except where they have been 

excised by hand, filled pauses. The Mean and Standard Deviation of the speech segment 

distribution are calculated for the observed lognormal distribution.  
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Appendix 2.     

 

CIUs  Scoring matrix 

 

 
The CIU scoring matrix involves the rules developed by  Nicholas and Brookshire (1993) 

for English. The matrix has been modified to be tailored to the language-combinations 

tested in the experiments.  

 

They following are not counted as a CIU in any of the languages tested in the study: 

 

1.  words that are not intelligible in context; 

2.  non-word filler; 

3.  words that do not accurately portray the input, such as incorrect names, pronouns,  

numbers, actions, etc.;  

4.  grammatically incorrect words; 

5.  dead ends, false starts, or revisions, which the interpreter leaves incomplete; 

6.  repetition of words or ideas that do not add new information to the utterance; 

7.  vague or nonspecific and uninformative words that are redundant and do not have a 

clear referent in the input; 

8.  qualifiers and modifiers if they are used indiscriminately as filler words or/and are 

used unnecessarily; 

9.  fillers, filled pauses, interjections; 

10.  the conjunction and (och, i, und);  

11.   personal commentaries, such as I don’t understand, Can you make the sound 

louder?, etc.    
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Appendix 3.  

 

Source speeches in Experiment 1. 

 

Free recall from English into English 

South Africa‟s minister of Mineral and Energy says sustained levels of economic growth are needed if 

developing countries are to make any significant progress in reducing poverty. Mrs Windy Hall Hendrix told 

me how her country was working to reduce poverty by making energy available to all sections of society.  

 - Like all other countries we are facing a problem of energy today firstly because of the rising oil prices 

which has necessitated that we look at other alternative sources of energy. Also we are looking at a new 

generation capacity for our electricity sector, because as much as we always had excess capacity as far as 

electricity is concerned, and being the country in the world that has the cheapest cost   as far as the electricity 

is concerned we are finding that though economic growth of our country we are needing more and more 

peaking capacity of electricity but next year we also will be facing a problem of new generation capacity. So 

we are, like any other country,  facing the problem right now as far as energy is concerned.  The cost is just 

too high. 

- Can you explain what peaking capacity is? 

- What peaking capacity is  capacity that is utilized when everyone is using electricity. So base load is 

electricity that is used throughout the date, but when people come back from work, especially in winter, the 

heaters are on, the stoves are working and the TV,  at that time it peaks, it goes through a peak and that is 

the time that is presently challenging for us   

- Tell me what are the alternative sources  are that you mentioned being developed right now in South 

Africa? 

- Well, we are looking at different sources we‟ve got already: A little bit of solar energy with solar panels 

fitted into houses but we are also on the side of oil, developing a strategy for biofuels, which is looking at 

biodiesel and bioethanol, which is going to help us reduce our dependency on oil, but also make sure that 

cars of the future can use cleaner fuels. 

- You mentioned bioethanol, I heard about this only recently being developed. Are you using corn or oil or 

how does that work? 

- Our biodiesel strategy is looking at using energy crops for the development of fuel. And some of them can 

develop biodiesel and others can develop bioethanol which then gets mixed into petrol to make it cleaner. 

- During the time of apartheid I believe that many people did not have access to the  energy they have now.  

Can you tell me how that came about and difficult that was  and how many people do have access now. 

- Well apartheid insured that black people actually are treated as the least in terms of citizens in South Africa 

They were discriminated against  not just as far as the energy is concerned, but education, places where 

they could live, and all that.  So when we came on board we decided to de-racialize the society and also 

started to look very much more on providing services that were previously not provided for black people 

and people in the rural areas. Energy was one of them. We came with free basic electricity policy where 

poor people are given a percentage of their electricity use per month free of charge. And that is working 

very well at different levels in our country. And developing different levels in our country we are obviously 

getting black people involved not just as the recipients of energy but also as participants. We had to 

develop what we called Liquid Fuel Charter which required that there should be participation of black 

people and women in particular in the area of energy. 

 

 

Simultaneous interpretation from English into Danish 

 

I am pleased, on behalf of colleagues on the Council, to welcome the Foreign Ministers of Bulgaria, Estonia, 

Latvia, Lithuania, Romania, Slovakia and Slovenia to this meeting of the North Atlantic Council.   Today we 

are taking a crucial step towards welcoming your seven democracies to NATO, this essential transatlantic 

organization. 
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This Alliance is based on values. Our North Atlantic Treaty says that the members of the Alliance “are 

determined to safeguard the freedom, common heritage and civilization of their peoples, founded on the 

principles of democracy, individual liberty and the rule of law.”  

NATO was an innovation when it was created. It has adapted and transformed as the world has changed, 

especially in the past ten years. It continues to change and you will help us with that change.  The accession 

of new members testifies to your faith, and ours, that the values that bind us -- freedom, democracy and the 

rule of law -- are greater than any differences we may have. 

The decision in Prague was a positive affirmation of confidence in your seven countries and the choices you 

have made about the future you want for your countries and your citizens.  The reforms you have carried out 

and the political courage you have shown are recognized today. The applause that will follow the signing will 

be for you and for the citizens of your countries. 

NATO is the cornerstone of security and stability in the Euro-Atlantic area. Past enlargements have widened 

that zone of security and stability to the advantage of all Euro-Atlantic states. Your inclusion in the Alliance 

will have an equally positive impact. In the coming months, each member of the Alliance will pursue the 

ratification of the Accession Protocols. Parliaments will scrutinize the efforts you and we have made to 

prepare for your membership.  We urge you to use this time to continue to prepare yourselves. The 

Membership Action Plans that have been agreed, the contributions you are already making to our common 

endeavours and the experience you will bring to our future deliberations, will all help in the ratification 

process.  

 

Simultaneous interpretation from  Danish into English 

Onsdag blev mindst 72 personer dræbt af en bombe i hovedstaden Bagdad, og lørdag eksploderede en 

bombe i Kirkuk ogkostede 65 mennesker livet. Pentagon-talsmanden sagde, at sikkerheden i Irak generelt er 

god på trods af den seneste tids terrorbomber.  I alt meldes om 55 dræbte, efter at en bombe ramte en 

menneskefuld markedsplads. Der er dog fortsat usikkerhed om antallet af dødsofre. Hertil kommer, at mange 

mennesker er såret efter terroranslaget. 

   
Bomben eksploderede på en markedsplads i den shiamuslimske bydel Sadr City. Tilsyneladende var bomben 

placeret under et dække af grøntsager på en motoriseret ladvogn. Volden i Irak er ellers faldet mærkbart i det 

seneste år, men militante foretager fortsat terrorangreb for at underminere regeringen og genantænde den 

sekteriske strid. 

  

Som med så mange andre af de utallige bombeattentater i Irak er det ikke klart, hvem der begik 

terrorangrebet. Men Sadr City er en shiamuslimsk bydel, så mistanken retter sig mod sunnimuslimske 

terrorgrupper som al-Qaeda. 
  
Ifølge en talsmand for de lokale myndigheder blev mere end 200 mennesker såret i forbindelse med den 

kraftige bombeeksplosion, og antallet af både døde og sårede ventes at stige, fordi oprydningsarbejdet endnu 

ikke er færdiggjort. 

  

Terrorangrebet skete, da en lastbil fyldt med sprængstoffer i går eksploderede nær den nordirakiske by 

Kirkuk. Anslået 45 huse blev jævnet med jorden. Størsteparten af ofrene havde netop forladt en moské. 

Kirkuk ligger ca. 300 kilometer nord for hovedstaden Bagdad. Befolkningen omfatter irakiske arabere, 

kurdere og turkmenere. Der har længe været betydelige etniske spændinger.  

 
Myndighederne beskylder al-Qaeda for at stå bag angrebet.  

 

»Denne grimme forbrydelse er et forsøg på at skade sikkerheden og stabiliteten og sprede mistillid til de 

irakiske styrker«, sagde den irakiske premierminister, Nuri al-Maliki, i aftes.  

 

En lastvogn fyldt med sprængstoffer blev tidigere i dag bragt til sprængning og efterlod et større område nær 

byen Kirkuk i ruiner - 56 mennesker har mistet livet, 170 er såret og 50 hjem er jævnet med jorden.  

 

»Jeg sad i mit hus, da en kraftfuld eksplosion pludselig rystede jorden under mig. Jeg fandt mig selv dækket 

af blod og løb udenfor. Mit dejlige nabolag var ikke andet en stendynger«, siger 35-årige Hussein Nashaat.  
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På Kirkuks Azadi Hospital opstod der kaos efter angrebet, da hjælpearbejdere kæmpede for at få blødende 

civile ind til behandling.  

  

 
 

Selvmordsangrebet skete ved en shiamuslimsk moske blot få timer, efter at ministerpræsident Nuri al-Maliki 

havde appelleret til irakerne om ikke at miste håbet, hvis amerikanernes tilbagetrækning fører flere angreb 

med sig.  

 

»Mist ikke modet, hvis der opstår en revne i sikkerheden her og dér«, sagde Maliki til ledere af det 

tyrkmenske samfund, som svar på advarsler om, at oprørere vil forsøge at drage fordel af amerikanernes 

tilbagetrækning.  

 

Stort set alle amerikanske soldater skal forlade byområderne inden 30. juni ifølge en bilateral 

sikkerhedsaftale, der blev underskrevet sidste år og hele styrken, som invaderede landet i 2003, skal være ude 

af Irak i 2012.  

 

Analytikere advarer om, at der også kan opstå mere vold blandt sunnimuslimske oprørere, heriblandt al-

Qaeda, og andre grupper forud for parlamentsvalget til januar næste år. Kirkuk, som ligger omkring 250 

kilometer nord for hovedstaden Bagdad, er plaget af spændinger mellem byens tre store befolkningsgrupper - 

de etniske kurdere, turkmenere og arabere. »Vi mener, at angrebet bærer al-Qaedas stempel«, siger Torhan 

Yousuf. Vicepolitichefen anslår, at bomben indholdt mellem 250 og 300 kilo sprængstof.  

 

Angrebet er det seneste i en nylig terrorbølge i Irak, som foreløbig har kostet en dusin dræbte og hundredvis 

af sårede. Kirkuk har været plaget af etniske konflikter, siden Saddam Hussein blev styrtet i 2003. Byen har et 

kurdisk flertal, men store arabiske og turkmenske minoriteter. 
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Appendix 4.  

 

Second Language Experience Questionnaire   

 

 

 
1. What is your first language?   

2. How old were you  when you started speaking your first  language? 

3. Did you have any problems related to speaking/hearing difficulties with your first 

language? If yes, indicate which problems and what was the time you experienced those 

speech/hearing difficulties with your first language. 

4.  Did you get any formal exposure to your first language?  

5. Could you indicate what level of formal exposure to your first language that was: school 

classes, university education, etc. 

6. Could you indicate how many hours per week did you have formal lessons in your first 

language at school and/or university? 

7. Do you speak any other language apart from your first language? If yes, what is this 

language?   

8. What age did you start speaking this language?  

9. Did any one in your family speak the language other than your first language?  

10. Did you learn your second language from your family member/members?  

11. Did you communicate in your second language with your family member/members in  

a) childhood 

b) teenage years 

c) grown-up life 

d) all of the above?  

12. Could you indicate the amount of time you spent speaking your second language with 

your family member/members in your   

a) childhood 

b) teenage years 

c) grown-up life 

d) all of the above? 

13. How old were you when you started learning your second language in secondary school? 

14. For how many years throughout your secondary school did you learn your second 

language? 

15. Could you indicate how many hours per week did you have classes in your second 

language at school? 

16. Did you have any additional classes in your second language outside of school, for 

example, with the language tutor or language courses?  

17. Could you indicate how many hours per week did you have additional classes in your 

second language outside of school? 

18. Throughout your secondary school years, did you have any friends who spoke your 

second language?  

19. Could you indicate how many hours per week did you spend communicating with your 

friends in your second language? 

20. Did you spend some time on a school exchange in the country where your second 

language is spoken?  

21. How much time did you spend on the school exchange to the country where your second 

language is spoken? 

22.  Did you read books in your second language during your secondary school years?  
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23. Could you indicate how many hours per week were you reading books in your second 

language?  

24. Did you listen to the music in your second language throughout your secondary school?  

25. Could you indicate how many hours per week were you listening to music in your second 

language? 

26. Did you watch TV programmes or films in your second language throughout secondary 

school?  

27. Could you indicate how many hours per week were you watching TV programmes or 

films  in your second language? 

28. Did you have a pen-pal who you communicated with in writing in your second language? 

29. Could you indicate how many hours per week were you writing e-mails/ letters to your 

pen-pal  in your second language? 

30. Did you stay as a tourist in the country/countries where your second language is spoken?  

31. During your stay in a country where your second language is spoken did you 

communicate in your second language? 
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Appendix 5. 

 

 Spontaneous story generation task performed by Profi in English  

 

Ok, I‟ll tell you as story about Plymouth. I‟ve never been to Plymouth. It‟s a small city. It‟s 

in the south of England somewhere. It‟s right on the seaside, I believe.  I don‟t really know 

about the dialect there, but it‟s South English anyway.  OK, Plymouth, Plymouth… Well, 

it‟s probably…. Well, OK, I said it was a small city, let‟s call it a small city.  I am sure it 

has all the same kinds of shops and buildings all small cities in England have. So there will 

be a pedestrian street, perhaps, there will be some shopping malls, Marks and Spenser and 

all the usual shops.  There will be a train station as well. I am not quite sure, but there 

might be a train station there as well.  Perhaps you will be able to catch a train to London 

from there.  And there will be a harbour.  Perhaps, you will be able to catch a boat or a 

ferry to somewhere.  I  don‟t know about that, but there must be a harbour. And then, I 

believe, that when you go outside of Plymouth, at least on the outskirts of Plymouth, there 

will be some residential areas, perhaps some industrial areas as well… But I don‟t really 

know what kind of factories are there, whether they have industry at all.  There is probably 

not a lot, because industry is mostly in the North, and it‟s in the South of the country.  And, 

perhaps, there will be farm land outside of Plymouth. Perhaps, there will be a forest, and a 

park or some green area.  
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Appendix 6.  

 

Bi-modal lognormal pause distributions in Experiment 1  

 

 
Simultaneous interpretation from English into Danish by Adv 1: 

 

 

 

 

Simultaneous interpretation from Danish into English by Adv 1: 
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Simultaneous interpretation from English into Danish by Adv 2: 

 

 
 

 

 
Simultaneous interpretation from Danish into English by Adv 2: 
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Appendix 7.  

 

Experiment 2.  Source texts.  

 

Simultaneous interpretation from Finnish into Norwegian 

 
Noin neljännes suomalaisista on sitä mieltä, että Suomen pitäisi hakea sotilasliitto Naton jäsenyyttä. 

Runsaat kaksi kolmasosaa sen sijaan torjuu jäsenyyden. Jäsenyyden kannatus ei ole muuttunut kahden viime 

vuoden aikana. Tiedot ilmenevät Maanpuolustustiedotuksen suunnittelukunnan  haastattelututkimuksesta, 

joka julkistettiin Helsingissä keskiviikkona. Tärkeimpinä syinä pysyä Naton ulkopuolella vastaajat pitävät 

riskiä, että suomalaiset joutuisivat sotimaan ulkomailla ja että Suomen on hyvä pysytellä suurvaltaristiriitojen 

ulkopuolella.  

Nato-jäsenyyden kannattajien tärkeimpinä perusteina on, että Suomen puolustusvoimat ei pärjää yksin ja 

Nato antaa sotilaallista turvaa Venäjää vastaan.  

Vaikka suomalaisten selvä enemmistö vastustaa Nato-jäsenyyttä, peräti 68 prosenttia kansalaisista suhtautuu 

tutkimuksen mukaan myönteisesti Suomen osallistumiseen Naton nopean toiminnan joukkojen harjoituksiin. 

Myös selvä enemmistö eli 60 prosenttia pitää hyvänä Suomen osallistumista Nato-johtoisiin 

kriisinhallintaoperaatioihin.  

Lisäksi noin puolet kansalaisista suhtautuu myönteisesti siihen, että Suomi osallistuisi Naton nopean 

toiminnan joukkojen muodostamiseen. Kun vastaajille annettiin Naton lisäksi muita vaihtoehtoja, kuten 

toimiminen EU:n oman sotilasliiton puolesta, enää 50 prosenttia kannatti liittoutumattomuutta. 51 prosenttia 

kantaa suurta huolta ilmaston lämpenemisestä. Huolestuneissa on nousua 19 prosenttiyksikköä viime 

vuodesta. Lähes puolet kansalaisista piti Suomea huonosti varautuneena ilmastonmuutokseen.  

Tutkimuksessa kysyttiin marraskuussa kansalaisten mielipiteitä Suomen ulko-, turvallisuus- ja 

puolustuspolitiikasta. Selvityksessä haastateltiin lähes tuhatta 15-79-vuotiasta suomalaista. Tutkimuksen 

virhemarginaali on 3,2 prosenttia kumpaankin suuntaan.  

 

Simultaneous interpretation from Norwegian into Finnish 
 
Mer enn 80 personer ble drept og et hundretall såret da ei bombe eksploderte på en markedsplass i Iraks 

hovedstad Bagdad onsdag. Angrepet, der det ble benyttet flere førerløse fly, såkalte droner, var rettet mot 

gravfølget til en lokal Taliban-leder i Makeen i Sør-Waziristan, nær grensa til Afghanistan. De fleste av de 

drepte og sårede er Taliban-medlemmer, opplyser en pakistansk sikkerhetskilde i området. 

Hovedmålet for det amerikanske angrepet skal ha vært Talibans øverste leder i Pakistan, Baitullah Mehsud. 

Mehsud var til stede under begravelsen, men forlot ifølge pakistansk etterretning Makeen kort tid før de 

amerikanske rakettene rammet følget. 

Taliban bekrefter at flere av deres medlemmer ble drept i angrepet, men oppgir tallet på døde til å være noe 

lavere enn det pakistanske myndigheter opererer med. 65 ble drept, blant dem noen militante, medgir Waliur 

Rehman, som regnes som en nær medarbeider av Mehsud. Pakistanske myndigheter har gjentatte ganger 

protestert mot de amerikanske drone-angrepene, særlig når det har gått tapt mange sivile liv. 

Denne gangen antas det at pakistansk etterretning medvirket aktivt til angrepet, ettersom Baitullah Mehsud 

står øverst på myndighetenes liste over opprørere. Pakistanske myndigheter bekrefter imidlertid ikke slik 

medvirkning. Pakistans vedvarende holdning er at drone-angrepene er en krenkelse av landets suverenitet og 

derfor må stanses, lyder en offisiell uttalelse fra utenriksdepartementet i Islamabad. 
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Free recall from Norwegian into Norwegian 

Samtidig sier like mange i utvalget – 58 prosent – at norske militære styrker først og fremst bør forsvare 

Norge. Dermed er det en del som er skeptisk til deltagelsen i Afghanistan fordi den svekker forsvaret av 

Norge, men som samtidig mener at når NATO først står i landet, må Norge støtte opp. Hele 87 prosent av 

Senterpartiets velgere mener at norske styrker først og fremst bør forsvare Norge og skiller seg klart ut i så 

måte. Samtidig støtter et flertall av dem at NATO blir i Afghanistan. De kombinerer «nasjonalisme» med 

nesten 100 prosent støtte til NATO. Ikke uventet er støtten 100 prosent blant Høyre-velgerne, som i hele 

perioden vi har data for, har vært de mest solide medlemskapstilhengerne.  

Et annet sentralt spørsmål er i hvilken utstrekning den sterke støtten til NATO slår ut i synet på USA og 

USAs rolle i internasjonal politikk. Her virker det som om norsk opinion makter å ha to tanker i hodet 

samtidig. Skepsisen til USAs politikk under den siste perioden med George W. Bush har åpenbart vært meget 

stor, men dét har ikke gått ut over oppslutningen om NATO og antagelig heller ikke om krigen i Afghanistan. 

Hele 60 prosent av de spurte sa i oktober 2008 at de er motstandere av USAs krig mot terror, mens 28 prosent 

ga uttrykk for støtte.  

En tilsvarende fordeling finner vi når vi spør om velgernes generelle syn på USA. 57 prosent sier de har et 

positivt syn, 39 prosent et negativt syn på USA.  

 

Free recall from Finnish into Finnish 
 
Presidentti Bush hyväksyi myöhään keskiviikon vastaisena yönä Suomen aikaa 17 000 uuden sotilaan 

lähettämisen Afganistaniin. Bush sanoi samalla, että Afganistanissa tarvitaan sotilaiden lisäksi enemmän 

diplomatiaa ja kehitysyhteistyötä. Lisäjoukot koostuvat yhdestä armeijan prikaatista ja merijalkaväen 

erikoisjoukoista. Uusien joukkojen on määrä saapua Afganistaniin puolen vuoden kuluessa.  Yhdysvalloilla 

on ennestään Afganistanissa 34 000–38 000 sotilasta, joista puolet kuuluu Nato-johtoisiin Isaf-joukkoihin, 

toinen puoli operoi itsenäisesti lähinnä Pakistanin vastaisella rajaseudulla. Bush on luvannut Yhdysvaltain 

joukkojen kokonaismäärän nousevan Afganistanissa noin 60 000 sotilaaseen samalla kun Yhdysvaltain 

joukkoja Irakissa vähennetään. Afganistanin sotatoimissa kuoli viime vuonna yli 2 100 siviiliä.  

Luvut ovat uusin merkki turvallisuustilanteen heikkenemisestä 33 miljoonan asukkaan valtiossa, jonka 

Yhdysvaltain johtama liittouma vapautti ääri-islamistisen Talebanin hirmuhallinnosta vuonna 2001. Viime 

vuosina talebanit ovat vallanneet takaisin alueita etenkin maan eteläosassa. YK:n tilastoimista siviiliuhreista 

yli puolet eli 1 160 kuoli Talebanin iskuissa, valtaosa tienvarsipommien räjähdyksissä. Neljännes, 552 

siviiliä, kuoli USA:n ja Naton jotamien joukkojen operaatioissa.  

 

 

Free recall from Norwegian into Finnish 

Kjernen i norsk sikkerhetspolitikk under den kalde krigen var den atlantiske orientering og forsøkene på å 

binde vestmaktene til forsvaret av Norge. Dette ble imidlertid forsøkt balansert med en ambisjon om ikke å 

utfordre Sovjetunionen og kritiske opinionsgrupper hjemme. Forholdet til Sovjetunionen ble på denne 

bakgrunn kjennetegnet av en brytning mellom avskrekking og beroligelse. Omvendt kan politikken overfor 

vestmaktene og NATO betegnes som en spenning mellom invitasjon og integrasjon på den ene side og 

avskjerming på den annen.   

I analysen av norsk alliansepolitikk er det fruktbart å ta utgangspunkt i to av grunnsetningene som alt er 

nevnt: At det norske forsvaret måtte kunne holde ut på egen hånd inntil Norge kunne få effektiv hjelp utenfra, 

og at hjelpen måtte forberedes i fred for å bli tilstrekkelig effektiv i krig. Disse grunnsetningene la grunnlaget 

for en norsk invitasjonspolitikk overfor vestmaktene. Den sentrale forbindelsen var naturlig nok til USA. 

Norske myndigheter bestrebet seg imidlertid på å gjøre "flaggborgen" så bred som mulig, både for militært å 

gi forsvaret økt troverdighet og for politisk å dempe inntrykket av en ensidig avhengighet av supermakten 

USA. 

Sovjet-Unionens fall og det geopolitiske hamskiftet på 90-tallet har medført at nordområdene er kommet i 

skyggen av andre og mer påtrengende utfordringer. Konfrontert med faren for å bli marginalisert og igjen bli 

"den glemte flanken" i NATO har norske myndigheter også denne gangen svart med en tradisjonell 
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invitasjonspolitikk, for å redde hva som reddes kan. Dette har til tider vært en ensom kamp, men den har ikke 

vært resultatløs, verken når det gjelder bestrebelsene på å bevare ordningen med forberedt bistand i form av 

baseskjeletter, øvelser og forhåndslagring, eller ordningen med at enkelte allierte avdelinger er øremerket 

eller avgitt for innsats i Norge. De kanskje mest konkrete uttrykk for hamskiftet i Norges disfavør på 90-tallet 

er at støtten til Norge fra NATOs infrastrukturprogram er blitt beskjeden og at USA har foretatt en dramatisk 

reduksjon i støtten til norsk etterretningsvirksomhet.  

 

Free recall from Finnish into Norwegian 

 
 

Martti Ahtisaari poistui turvamiehen seurassa Belgradissa järjestetystä lehdistötilaisuudesta helmikuussa 

2007.  

'Mitä sanon, kun katson taaksepäin yli kolmeatoista vuotta, jotka olen toiminut Balkanilla", kysyy 

Elisabeth Rehn. "Kukaan, joka ei ole syntyperäinen balkanilainen, ei voi koskaan väittää olevansa alueen 

asiantuntija. Mitä enemmän Balkanin alueella elät ja olet, sitä voimakkaammin tunnet riittämättömyytesi."  

Kun on amatöörinä lukenut Nina Suomalaisen ja Jyrki Karvisen toimittaman kirjan Suomalaisten kovat 

paikat, on pakko jakaa Elisabeth Rehnin tunne riittämättömyydestä.  Miten ikinä Balkanille saadaan jotain 

tolkkua? Kirjaan kirjoittaneet kolmetoista suomalaista ovat sitä Balkanilla yrittäneet, ja heidän tarinansa 

antavat kotikatsomossa istuville ainakin yleiskuvan ongelmien laajuudesta ja työn vaikeudesta. Kirjoittajat 

eivät peittele koettuja takaiskuja, mutta heitä yhdistää erikoinen mieliala, kyyninen 

optimismi.  

"Pessimisti ei pety, sanotaan, mutta toisaalta kärsivälliset perivät maan", komissaari Olli Rehn todistaa. 

Diplomaatti Kai Sauer ennustaa, että "töitä riittää edelleen Balkan-osuuskunnassa".  

Kirja on - aivan oikein - julkaistu Tammen arvostetussa Huutomerkki-sarjassa. Samaan aikaan kun 

ensimmäiset kappaleet tulivat painokoneesta, presidentti Martti Ahtisaari, yksi kirjoittajista, sai Nobelin 

rauhanpalkinnon. Se lisää huimasti kirjan ajankohtaisuutta ja arvoa. Ahtisaari käsittelee työtään YK:n 

erityislähettiläänä ja Kosovon aseman selvittäjänä ja puolustaa omaa raporttiaan: "Esitykseni oli ainoa 

vaihtoehto, joka voi johtaa vakauteen Balkanilla ja viestii sen ajanjakson päättymisestä, jonka kuluessa 

tapahtui yksi pahimmista hirmuteoista Euroopan maaperällä toisen maailmansodan jälkeen."  

Ahtisaaren työtä ovat voimakkaimmin kritisoineet Serbia ja Venäjä. Ilmeisesti Ahtisaaren ja Venäjän välille 

syntyi selvitystyön aikana epäluottamus - puolin ja toisin.  

"Alkuvuonna 2006 käsitykseni oli, ettei Moskova estäisi vääjäämätöntä tapahtumasta, mutta siellä oli 

myöhemmin selvästi tapahtunut mielenmuutos", Ahtisaari kirjoittaa.  Suomen Balkanin-politiikan 

mielenkiintoisinta kysymystä: miksi Suomi on ollut niin aktiivinen Balkanilla, jossa itä (Venäjä ja Serbia) 

sekä länsi (Nato ja EU) ovat niin voimakkaasti vastakkain? Kirja ei anna tähän suoraa vastausta, se täytyy 

lukea rivien välistä. Valinta tehtiin 1990-luvun puolivälissä jo Ahtisaaren presidenttikauden alussa, kun 

Suomi päätti lähteä aktiivisesti mukaan kriisin selvittelyyn. Se merkitsi myös selvää länsipuolen valintaa: 

tiivistä yhteistyötä Naton ja Yhdysvaltojen kanssa.  

Balkanilla on jo kymmenkunta vuotta ollut suurin rauhaturvaoperaatio, joka on sitonut Suomen 

puolustusvoimat yhteen Naton kanssa. Yhteistyön onnistumisesta kertoo kenraalimajuri Arto Räty, joka 

komensi joukkoja Kosovossa vuonna 2000. EU:n laajentumiskomissaari Olli Rehnin työpanoksesta on 

kulunut huomattava osa Balkanin ongelmiin. Rehn kertoo, miten hän on taluttanut sotarikollisia Haagin 

tuomioistuimeen ja toisella kädellä maanitellut Balkanin maita Serbiaa myöten unioniin.  

Rehn ei epäile neuvoa, minne ilmansuuntaan niiden pitää kulkea, jos aikovat päästä parempia aikoja kohti: 

"Tulevaisuus on Euroopan unionissa."  

 

 

 

 

http://www.hs.fi/haku/?haku=Elisabeth+
http://www.hs.fi/haku/?haku=Elisabeth+
http://www.hs.fi/haku/?haku=Nina+Suomalaisen+
http://www.hs.fi/haku/?haku=Jyrki+Karvisen+
http://www.hs.fi/haku/?haku=Olli+Rehn+
http://www.hs.fi/haku/?haku=Kai+Sauer+
http://www.hs.fi/haku/?haku=Martti+Ahtisaari
http://www.hs.fi/haku/?haku=Arto+R%C3%A4ty
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Appendix 8.   

 

Experiment 2. Language exposure to Norwegian, Swedish and Finnish 

(calculated in number of hours). 

 
#1. Participant S1, 22 y.o. 

 

Total number of  hours of language exposure over the life-time: 100 hours per week, 

400 hours per month, 4800 per year, 4800*22 = 105 600 

 

First language: Swedish 

Second language:  Finnish 

Third language: Norwegian 

 

1. From the age of 0-until 7 

100% Swedish per week 

Swedish: 100 hours per week, 400 hours  per month,  4 800 hours per year,  33 600 hours 

for 7 years 

Total number of hours for this period: 33 600 
 

2. From the age of 7 up to 17: 

Swedish 40%, Finnish 60%,  

Finnish:  60 hours per week, 240 hours  per month, 2 880 per year,   28 800 for 10 years 

Swedish: 40 hours per week, 160 hours per month, 1 920 per year, 19 200 for 10 years 

Total number of hours for this period: 33600 +  19 200  = 48 000 

 

3. From the age of 17 until 21: 

Swedish 70 % 

Finnish 30 % 

Swedish: 70 hours per week,  280 hours per month,   3 360 hours per year,  13 440 hours 

for  4 years 

Finnish: 30 hours per week, 120 hours per month,  1440 hours per year, 5 760 hours for  4 

years 

Total number of hours for this period: 13 440 + 5 760  = 19 200 

 

4. From the age of 21 until 22: 

Swedish: 72 % 

Finnish: 25 % 

Norwegian: 3 % 

Swedish: 72 hours per week, 288 hours per month, 3 456 hours per year 

Finnish: 25 hours per week, 100 hours per month, 1 200 hours per year  

Norwegian: 3 hours per week, 12 hours per month, 144 hours per year  

Total number of hours for this period: 3 456 + 1200 + 144 =  4 800 

 

Total in life-time:  33 600  + 48 000 + 19 200 + 4 800  =  105 600 

 

Swedish in total: 33 600  + 19 200 +  13 440  + 3 456 = 69 696 

Finnish in total:  28 800 +  5 760  + 1 200 = 35760  

Norwegian in total: 144 
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#2. Participant S2, 22 y.o. 

 

Total number of  hours of language exposure over the life-time: 100 hours per week, 

400 hours per month, 4800 per year, 4800*22 = 105 600 

 

First language: Swedish 

Second language:  Finnish 

Third language: Norwegian 

 

1. From the age of 0-until 7 

100% Swedish per week 

Swedish: 100 hours per week, 400 hours  per month,  4 800 hours per year,  33 600 hours 

for 7 years 

Total number of hours for this period: 33 600 
 

2. From the age of 7 up to 17: 

Swedish 40%, Finnish 60%,  

Finnish:  60 hours per week, 240 hours  per month, 2 880 per year,   28 800 for 10 years 

Swedish: 40 hours per week, 160 hours per month, 1 920 per year, 19 200 for 10 years 

Total number of hours for this period: 33600 +  19 200  = 48 000 

 

3. From the age of 17 until 21: 

Swedish 70 % 

Finnish 30 % 

Swedish: 70 hours per week,  280 hours per month,   3 360 hours per year,  13 440 hours 

for  4 years 

Finnish: 30 hours per week, 120 hours per month,  1440 hours per year, 5 760 hours for  4 

years 

Total number of hours for this period: 13 440 + 5 760  = 19 200 

 

4. From the age of 21 until 22: 

Swedish: 72 % 

Finnish: 25 % 

Norwegian: 3 % 

Swedish: 72 hours per week, 288 hours per month, 3 456 hours per year 

Finnish: 25 hours per week, 100 hours per month, 1 200 hours per year  

Norwegian: 3 hours per week, 12 hours per month, 144 hours per year  

Total number of hours for this period: 3 456 + 1200 + 144 =  4 800 

 

Total in life-time:  33 600  + 48 000 + 19 200 + 4 800  =  105 600 

 

Swedish in total: 33 600  + 19 200 +  13 440  + 3 456 = 69 696 

Finnish in total:  28 800 +  5 760  + 1 200 = 35760  

Norwegian in total: 144 

 

 

#3. B, 22 y.o. 

 

Total number of  hours of language exposure over the life-time: 100 hours per week, 

400 hours per month, 4800 per year, 4800*22 = 105 600 

 

First language: Swedish 
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Second language:  Finnish 

Third language: Norwegian 

 

1. From the age of 0-until 7 

50% Swedish per week 

50% Finnish per week 

Swedish: 50 hours per week, 200 hours  per month, 2 400  hours per year, 16 800 hours for 

7 years 

Finnish: 50 hours per week, 200 hours  per month, 2 400  hours per year, 16 800 hours for 

7 years 

Total number of hours for this period: 33 600 
 

2. From the age of 7 up to 17: 

Swedish 40%, Finnish 60%,  

Finnish:  60 hours per week, 240 hours  per month, 2 880 per year,   28 800 for 10 years 

Swedish: 40 hours per week, 160 hours per month, 1 920 per year, 19 200 for 10 years 

Total number of hours for this period: 33600 +  19 200  = 48 000 

 

3. From the age of 17 until 21: 

Swedish 70 % 

Finnish 30 % 

Swedish: 70 hours per week,  280 hours per month,   3 360 hours per year,  13 440 hours 

for  4 years 

Finnish: 30 hours per week, 120 hours per month,  1440 hours per year, 5 760 hours for  4 

years 

Total number of hours for this period: 13 440 + 5 760  = 19 200 

 

4. From the age of 21 until 22: 

Swedish: 72 % 

Finnish: 25 % 

Norwegian: 3 % 

Swedish: 72 hours per week, 288 hours per month, 3 456 hours per year 

Finnish: 25 hours per week, 100 hours per month, 1 200 hours per year  

Norwegian: 3 hours per week, 12 hours per month, 144 hours per year  

Total number of hours for this period: 3 456 + 1200 + 144 =  4 800 

 

Total in life-time:  33 600  + 48 000 + 19 200 + 4 800  =  105 600 

 

Swedish in total:  16 800  + 19200  + 13 440   + 3 456  =  52896 

Finnish in total:   16 800 +   28 800  +  5 760 + 1200  =  52560  

Norwegian in total: 144 

 

 

#4. F1, 22 y.o. 

 

Total number of  hours of language exposure over the life-time: 100 hours per week, 

400 hours per month, 4800 per year, 4800*22 = 105 600 

 

First language: Finnish 

Second language:  Swedish 

Third language: Norwegian 
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1. From the age of 0-until 7 

100% Finnish per week 

Finnish: 100 hours per week, 400 hours  per month,  4 800 hours per year,  33 600 hours 

for 7 years 

Total number of hours for this period: 33 600 
 

2. From the age of 7 up to 17: 

Swedish 30%, Finnish 70 %,  

Finnish:  70 hours per week, 280  hours  per month, 3 360 per year,  33 600  for 10 years 

Swedish: 30 hours per week,  120 hours per month, 1 440 per year, 14 400 for 10 years 

Total number of hours for this period:  33 600 +  14 400  = 48 000 

 

3. From the age of 17 until 21: 

Swedish 70 % 

Finnish 30 % 

Swedish: 70 hours per week,  280 hours per month,   3 360 hours per year,  13 440 hours 

for  4 years 

Finnish: 30 hours per week, 120 hours per month,  1440 hours per year, 5 760 hours for  4 

years 

Total number of hours for this period: 13 440 + 5 760  = 19 200 

 

4. From the age of 21 until 22: 

Swedish: 70 % 

Finnish: 27 % 

Norwegian: 3 % 

Swedish: 70 hours per week, 280 hours per month, 3 360 hours per year 

Finnish: 27 hours per week, 108 hours per month, 1 296 hours per year  

Norwegian: 3 hours per week, 12 hours per month, 144 hours per year  

Total number of hours for this period: 3 360 + 1296 + 144 =  4 800 

 

Total in life-time:  33 600  + 48 000 + 19 200 + 4 800  =  105 600 

 

Swedish in total: 14 400 +  13 440 + 3 360  = 31 200  

Finnish in total:  33 600 +    33 600 + 5 760 + 1 296  = 74 256   

Norwegian in total: 144 

 

 

#5. Participant F2, 22 y.o. 

 

Total number of  hours of language exposure over the life-time: 100 hours per week, 

400 hours per month, 4800 per year, 4800*22 = 105 600 

 

First language: Finnish 

Second language:  Swedish 

Third language: Norwegian 

 

1. From the age of 0-until 7 

100% Finnish per week 

Finnish: 100 hours per week, 400 hours  per month,  4 800 hours per year,  33 600 hours 

for 7 years 

Total number of hours for this period: 33 600 
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2. From the age of 7 up to 17: 

Swedish 30%, Finnish 70 %,  

Finnish:  70 hours per week, 280  hours  per month, 3 360 per year,  33 600  for 10 years 

Swedish: 30 hours per week,  120 hours per month, 1 440 per year, 14 400 for 10 years 

Total number of hours for this period:  33 600 +  14 400  = 48 000 

 

3. From the age of 17 until 21: 

Swedish 70 % 

Finnish 30 % 

Swedish: 70 hours per week,  280 hours per month,   3 360 hours per year,  13 440 hours 

for  4 years 

Finnish: 30 hours per week, 120 hours per month,  1440 hours per year, 5 760 hours for  4 

years 

Total number of hours for this period: 13 440 + 5 760  = 19 200 

 

4. From the age of 21 until 22: 

Swedish: 70 % 

Finnish: 27 % 

Norwegian: 3 % 

Swedish: 70 hours per week, 280 hours per month, 3 360 hours per year 

Finnish: 27 hours per week, 108 hours per month, 1 296 hours per year  

Norwegian: 3 hours per week, 12 hours per month, 144 hours per year  

Total number of hours for this period: 3 360 + 1296 + 144 =  4 800 

 

Total in life-time:  33 600  + 48 000 + 19 200 + 4 800  =  105 600 

 

Swedish in total: 14 400 +  13 440 + 3 360  = 31 200  

Finnish in total:  33 600 +    33 600 + 5 760 + 1296  = 74 256   

Norwegian in total: 144 
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Appendix 9.  

 

Descriptive statistics of additional fluency data in Experiment 2 

 

Total number of words in the tasks 

 
Task/participant S1 S2 B F1 F1 

Story generation in Norwegian 188 204 48 0 0 

Story generation in Finnish 227 264 114 78 88 

Norwegian into Norwegian free recall 52 38 42 0 0 

Finnish into Finnish free recall 149 97 103 84 59 

Norwegian into Finnish free recall 121 75 76 29 36 

Finnish into Norwegian free recall  157 136 35 0 0 

Simultaneous interpreting from Norwegian into Finnish  115 53 58 9 38 

Simultaneous interpreting from Finnish into Norwegian 358 365 135 0 0 

 

Total number of syllables in the tasks 

 

 

 
 

 

 

 

 

 

 

 

 

Task/participant S1 S2 B F1 F1 

Story generation in 

Norwegian 

303 251 54 0  

Story generation in 

Finnish 

374 468 239 163 182 

Norwegian into 

Norwegian free recall 

74 46 55 0 0 

Finnish into Finnish 

free recall 

251 262 216 156 112 

Norwegian into 

Finnish free recall 

224 131 158 52 78 

Finnish into 

Norwegian free recall  

231 199 41 0 0 

Simultaneous 

interpreting from 

Norwegian into 

Finnish  

258 91 127 16 92 

Simultaneous 

interpreting from 

Finnish into 

Norwegian 

632 496 213 0 0 
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Total number of CIUs in the tasks 

 

Task/participant S1 S2 B F1 F1 

Norwegian into 

Norwegian free recall 

41 30 32 0 0 

Finnish into Finnish free 

recall 

110 81 75 76 54 

Norwegian into Finnish 

free recall 

113 70 69 22 31 

Finnish into Norwegian 

free recall  

147 126 24 0 0 

Simultaneous 

interpreting from 

Norwegian into Finnish  

108 49 53 4 29 

Simultaneous 

interpreting from 

Finnish into Norwegian 

332 348 111 0 0 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 241 

Appendix 10.  

 

Experiment 3. Language exposure to the German language (calculated in 

number of hours) 

 
Treatment 1.  

 

5 Ukrainians in Germany for two semesters, 10 months 

 

German 

99 hours per week, 396 per months, 3960 for 10 months 

 

German in total for 10 months: 3960 

 

 

5 Ukrainians in Ukraine for two semesters, 10 months 

 

German 

 

12 hours week,  48 hours per month, 480 for 10 months 

 

German in total for 10 months: 480  

 

 

Treatment 2.  

 

5 Australians in Germany for two semesters, 10 months 

  

German 

95 hours per week, 380 hours per month,  3800 for 10 months 

German in total for 10 months: 3800 

 

 

5 Australians in Australia 

 

German  

 

12 hours week,  48 hours per month, 480 for 10 months 

 

German in total for 10 months: 480  
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Appendix 11.  

 

Experiment 3.  

 

Source material used in  German-German free recall and in 

interpretations from/into German 

 

 

Simultaneous interpretation from  Ukrainian into German 

 
Фарба 

 

Максим і Василь були двоюрідні брати. Вони вирішили заснувати сімейний бізнес із 

фарбування будівель, тому що вони були муляри. Вони помісили у газету 

оголошення і цілий тиждень думали, як їм організувати їх сімейний бізнес. У 

понеділок якась пані Франко задзвонила Максиму і Василю і запропонувала їм 

першу роботу. Вона сказала їм, що її дочка виходить заміж і тому їй би хотілося, щоб 

будинок було пофарбовано до суботи. Максим і Василь пообіцяли виконати роботу 

дуже швидко і навіть зробити все до четверга. Максим і Василь також запропонували 

знижку, тому що це була їх перша робота. Ну, звичайно, що пані Франко була дуже 

задоволена і сказала, що як тільки вони будуть готові, нехай приступають до роботи. 

Так от,  рано вранці наступного дня Максим і Василь прийшли до будинку і почали 

братися до роботи. До трьох годин дня вони вже закінчили фасадну частину будинку 

і вже збиралися фарбувати вікна, але підійшов якийсь чоловік з-за рогу будинку і 

спитав: „Що це ви тут робите?” ”А, Ви, напевно, пан Франко”,  - сказав Максим. 

„Напевно, Ваша жінка забула сказати Вам, що ми фарбуємо будинок.”  Чоловік 

насупився і відповів: „Мене звати пан Іваненко, в пані Франко живе у наступному 

будинку.” 

 

 

Identical source text is used in simultaneous interpretation from 

German into Ukrainian and in  simultaneous interpreting from German 

into English: 

 
Die Bibliothek  

 

Henry Smith schloss seinen Regenschirm und betrat das Gebäude der Staatsbibliothek.   

Langsam ging er zum Schalter, wo eine alte strengaussehende Bibliothekarin sass.  Henry 

wartete ruhig, bis die alte Biliothekarin mit ihrer Arbeit fertig war und die Bibliothekarin 

warf einen finsteren Blick auf ihn und fragte ihn schliesslich, ganz gereizt „Was kann ich 

für Sie tun?“.  Henry antortete, dass er ein Buch  auf Ausleihe hatte und das Buch sollte 

schon seit einem Monat zurückgegeben werden. Die  Bibliothekarin blickte auf Henry ganz 

finster ein und sagte: „Sie müssen das Buch absofort zurückbringen und eine Geldstrafe für 

die verspätete Rückgabe bezahlen“. Henry antwortete: „Ich muss leider zugeben, dass ich 

das Buch in einem Erhohlungsort in New Zeeland verloren habe“. Die alte Bibliothekarin 

war wütend. Sie erklärte Henry, dass er doch das Buch irgendwie zurückbringen musste, 

oder mit einer hohen  Geldstrafe zu rechnen.  Die alte Bibliothekarin füllte das Formular 

aus, woran sie schrieb, dass das Buch verloren worden war. Letzendlich fragte sie Henry, 
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wie das verlorene Buch  hiess. Henry errötete und antowtete „Der Name des Buches war 

„Wie man das Gedächtnis verbessert“.  

 

 

Identical  source text is used in free recall from German into German in 

both Treatment 1 and Treatment 2: 
 

 

Jim  Hansen war Geschäftsmann, der die Farbe an verschieden Haushaltwarenhäusern im 

ganzen New South Wales verkaufte. Eines Morgens, kurz nach dem Frühstück, fuhr er 

durch eine fremde Gegend und plötzlich der Antrieb starb. Jim stieg hinaus, um unter der 

Motorhaube zu gucken. Aber under der Motorhaube schien alles  in Ordnung zu sein. Jim 

saß unter einem Baum neben der Autobahn, aber niemand fuhr vorbei. Schliesslich 

entschied er,  den Motor hochzudrehen.  Er murmelte “Diese verdammten Autos brechen 

immer, sobald die Garantie abläuft!“ Plötzlich sah er, woran da Problem lag:  der 

Benzinpegel war aufs „Leer“.  Schwörend, öffnete er den Stamm und zog eine leere 

Benzinkanne  hinaus.  Danach fing er an, zur Tankstelle zu Fuss zu gehen. Nach ungefähr 

ein paar Kilometer sah er einen alten Mann, der am Rande der Autobahn stand. Jim fragte 

den Alten, ob es noch lange bis zur Tankstelle war. Nach einer langen Pause sagte 

schliesslich der Alte: „Nicht weit von hier, nur ein paar Kilometer“. „Na ja, antwortete Jim, 

es schient nur ein paar Kilometer zu sein, und ich muss dies Benzinkanne  noch eine 

Eiwgkeit zurück tragen. 

 

 

Simultaneous interpreting from English into German 

 

 
It was two days before Christmas and Don Moore was in a crowded waiting room at the 

airport. He was impatient to be on his way. His brother, who he hadn‟t seen in three years, 

was going to be at his parent‟s home for Christmas. The plane was supposed to leave at 10 

o‟clock, but because of the weather it was already an hour late. Finally the plane arrived 

and people began getting in line. Then a woman announced that there was not enough 

space on the plane for all those who had tickets, and everyone in the room groaned. The 

woman said that some people would have to wait for the next plane and she read off a list 

of names. Don‟s name was one of the 10 that she read off. Immediately people went over 

to the woman and began arguing with her. When they had all left Don approached the 

woman. He told her that his name was on the list, „but you see,‟ he continued, „I‟m flying 

to Denver to do an emergency transplant operation this afternoon. The woman smiled and 

said, „what a coincidence, you are the seventh person on the list who is scheduled to do an 

emergency surgery this afternoon‟.  
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Appendix 12.   

 

Experiment 3. Raw fluency data 
 

Treatment 1.   Spontaneous story generation in German.  

 

Participant/fluency measure  UG1 UG2 UG3 UG4 UG5 

Total time  1.11 1.74 1.33 1.95 1.29 

Total speaking time  0.94 1.34 0.94 1.74 0.87 

Percentage of speech time  84.6 77.3 70.6 89.3 67.1 

Total pause time  0.17 0.39 0.39 0.21 0.43 

Percentage of pause time  15.4 22.7 29.4 10.7 32.9 

Number of pauses  27 67 68 35 53 

Probability of short pauses  0.11 0.43 0.79 0.29 0.55 

Short pause mean  4.07 4.77 4.7 4.33 5.02 

Standard deviation of short 

pauses 

0.15 0.44 0.84 0.15 0.59 

Probability of long pauses  0.89 0.57 0.21 0.71 0.45 

Long pause mean  5.97 6.11 6.9 6.06 6.69 

Standard deviation of long 

pauses 

 0.38 0.54 0.35 0.45 0.33 

Mean speech segment 

duration 

 7.43 7.54 7.91 7.98 7.49 

Standard deviation of mean 

speech segment duration 

 0.8 0.6 0.95 0.94 0.72 

Speech/pause ratio  5.5 3.44 2.41 8.28 2.02 

 

Participant/fluency 

measure 

UNG1 UNG2 UNG3 UNG4 UNG5 

Total time 1.92 3.01 4.11 4.11      3.62 

Total speaking time 0.94 1.83 3.04 3.03      3.17 

Percentage of speech 

time 

49 60.7 73.9 73.7      87.7 

Total pause time 0.98 1.18 1.07 1.08      0.44 

Percentage of pause 

time 

51 39.3 26.1 26.3 12.3 

Number of pauses 52 101 107 109 44 

Probability of short 

pauses 

0.57 0.89 0.19 0.35 0.37 

Short pause mean 6.17 6.05 4.62 5.41 5.69 

Standard deviation of 

short pauses 

0.8 0.72 1.13 0.75 0.22 

Probability of long 

pauses 

0.43 0.11 0.81 0.65 0.63 

Long pause mean 7.41 7.55 6.37 6.53 6.6 

Standard deviation of 

long pauses 

0.45 0.25 0.61 0.47 0.34 

Mean speech segment 

duration 

7.47 8.82 7.31 7.52 8.62 

Standard deviation of 

mean speech segment 

0.96 1.35 0.8 0.79 0.7 
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duration 

Speech/pause ratio 0.95 1.55 2.84 2.8 7.2 

 

Treatment 1.   Free recall from German into German 

 

Participant/fluency measure  UG1      UG2 UG3 UG4 UG5 

Total time 1.14       1.43 1.72 1.52 1.93 

Total speaking time 1       1.05 1.05 1.37 1.31 

Percentage of speech time 88 73.6 61.1 89.9 67.8 

Total pause time 0.14 0.38 0.67 0.15 0.62 

Percentage of pause time 12 26.4 38.9 10.1 32.2 

Number of pauses 27 63 58 16 74 

Probability of short pauses 0.96 0.24 0.2 0.4 0.53 

Short pause mean 5.44 4.43 4.51 5.88 4.75 

Standard deviation of short 

pauses 

0.59 0.26 0.24 0.17 0.59 

Probability of long pauses 0.04 0.76 0.8 0.6 0.47 

Long pause mean 7.21 5.84 6.43 6.5 6.71 

Standard deviation of long 

pauses 

0 0.74 0.81 0.38 0.47 

Mean speech segment 

duration 

9.49 7.01 7.04 9 7.54 

Standard deviation of mean 

speech segment duration 

1.58 0.68 0.7 0.58 0.78 

Speech/pause ratio 7.14 2.76 1.56 9.13 2.11 

 

 

Participant/fluency measure   UNG1  UNG2  UNG3  UNG4  UNG5 

Total time   1.68 1.48  1.17  1.17 1.09 

Total speaking time   0.87 0.68  0.92  0.87 0.67 

Percentage of speech time   51.6 45.7  78.4  74.4 61.1 

Total pause time   0.81 0.8  0.25  0.3 0.43 

Percentage of pause time   48.4 54.3  21.6  25.6 38.9 

Number of pauses   65 37  34 38 35 

Probability of short pauses   0.35 0.97  0.26 0.64 0.18 

Short pause mean   5.28 6.01  4.68 5.64 4.88 

Standard deviation of short 

pauses 

  0.61 0.82  0.51 0.79 0.19 

Probability of long pauses   0.65 0.03  0.74 0.36 0.82 

Long pause mean   6.85 10.25  6.23 6.44 6.5 

Standard deviation of long 

pauses 

  0.39 0  0.45 0.22 0.72 

Mean speech segment 

duration 

  6.85 6.85 7.48 7.68 7.1 

Standard deviation of mean 

speech segment duration 

 0.84 0.54 0.65 0.72 0.6 

Speech/pause ratio  1.07 0.85 3.68 2.9 1.56 
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Treatment 1.   Simultaneous interpretation from German into Ukrainian 

 

Participant/fluency measure  UG1      UG2 UG3 UG4 UG5 

Total time 1.51       1.3 1.34 1.35 1.51 

Total speaking time 1.02       0.92 1.1 1.01 0.68 

Percentage of speech time 67.6 70.4 82.5 74.6 44.7 

Total pause time 0.49 0.39 0.23 0.34 0.84 

Percentage of pause time 32.4 29.6 17.5 25.4 55.3 

Number of pauses 34 27 94 29 19 

Probability of short pauses 0.8 0.89 0.54 0.93 0.52 

Short pause mean 5.62 5.09 3.55 6.04 5.63 

Standard deviation of short 

pauses 

0.8 0.86 0.22 0.72 0.44 

Probability of long pauses 0.2 0.11 0.46 0.07 0.48 

Long pause mean 7.8 8.61 5.21 8.05 8.15 

Standard deviation of long 

pauses 

0.54 0.35 0.98 0.02 0.87 

Mean speech segment 

duration 

8.01 9.26 7.08 10.05 8.29 

Standard deviation of mean 

speech segment duration 

1.34 0.91 0.9 0.37 0.6 

Speech/pause ratio 2.08 2.36 4.78 2.97 0.8 

 

 

Participant/fluency measure   UNG1  UNG2  UNG3  UNG4  UNG5 

Total time   1.44  0.86  1.3   1.3  1.32 

Total speaking time    0.54  0.14  0.16   0.18  0.09 

Percentage of speech time    37.7  16.7  12.6   14.1  6.7 

Total pause time    0.9   0.72  1.14   1.12  1.23 

Percentage of pause time    62.3   83.3   87.4    85.9   93.3 

Number of pauses    15  2   4    5    4 

Probability of short pauses     0.26  0.5   0.25    0.25    0.5 

Short pause mean     5.98  9.45   8.6    8.6    5.65 

Standard deviation of short 

pauses 

    0.54  0   0     0    0.38 

Probability of long pauses     0.74  0.5   0.75     0.75    0.5 

Long pause mean     7.99 10.32   9.9     9.88    9.99 

Standard deviation of long 

pauses 

    1 0   0.29     0.31    1.11 

Mean speech segment 

duration 

    7.61 9.97  7.89     8.12   7.16 

Standard deviation of mean 

speech segment duration 

    0.92 0 0.89    0.61   0.94 

Speech/pause ratio     0.6 0.19 0.14    0.16   0.07 
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Treatment 1.   Simultaneous interpretation from Ukrainian into German  

 

Participant/fluency measure  UG1      UG2 UG3 UG4 UG5 

Total time 1.07       2.17 1.29 2.06 1.84 

Total speaking time 0.7       1.7 0.78 1.75 1.09 

Percentage of speech time 65.8 78 60.7 84.6 59.1 

Total pause time 0.36 0.48 0.51 0.32 0.75 

Percentage of pause time 34.2 22 39.3 15.4 40.9 

Number of pauses 10 26 50 33 96 

Probability of short pauses 0.2 0.8 0.39 0.21 0.68 

Short pause mean 6.26 6.11 3.79 6.36 4.72 

Standard deviation of short 

pauses 

0.2 0.5 0.4 0.13 0.82 

Probability of long pauses 0.8 0.2 0.61 0.79 0.32 

Long pause mean 7.81 8.01 6.15 6.05 6.96 

Standard deviation of long 

pauses 

0.34 0.56 1.23 0.74 0.42 

Mean speech segment 

duration 

8.25 9.71 7 9.08 7.53 

Standard deviation of mean 

speech segment duration 

0.86 0.83 0.97 1.2 0.77 

Speech/pause ratio 1.94 3.54 1.53 5.46 1.45 

 

 

Participant/fluency measure   UNG1  UNG2  UNG3  UNG4  UNG5 

Total time   2.23  2.5   2.04  2  2.43 

Total speaking time   1.49  1.32   0.82  0.77  1.69 

Percentage of speech time    67  52.9   40.2  37.9   69.5 

Total pause time    0.74  1.17   1.22  1.27   0.74 

Percentage of pause time    33   47.1   59.8   62.1   30.5 

Number of pauses    30  87   35   41   40 

Probability of short pauses    0.86  0.99   0.22   0.35   0.9 

Short pause mean    6.53   9.43   6.01   5.99   6.38 

Standard deviation of short 

pauses 

   0.53  0.77   0.31   0.41   0.75 

Probability of long pauses   0.14 0.01  0.78  0.65  0.1 

Long pause mean   8.48 9.43  7.49  7.52  8.34 

Standard deviation of long 

pauses 

  0.51 0  0.85  0.86  0.04 

Mean speech segment 

duration 

  9.81 6.66  7.3 7.33 9.42 

Standard deviation of mean 

speech segment duration 

  1.03 0.57 0.81 0.77 1.38 

Speech/pause ratio  2.01 1.12 0.67 0.6 2.28 
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Treatment 2.   Spontaneous story generation in German.  

 

Participant/fluency measure  EG1 EG2 EG3 EG4 EG5 

Total time 1.26 1.01 1.09 0.92 1.17 

Total speaking time 0.55 0.72 0.7 0.76 0.93 

Percentage of speech time 43.6 71.8 64.3 82.3 79.2 

Total pause time 0.71 0.28 0.39 0.16 0.24 

Percentage of pause time 56.4 28.2 35.7 17.7 20.8 

Number of pauses 37 54 28 43 38 

Probability of short pauses 0.39 0.72 0.86 0.51 0.54 

Short pause mean 5.84 4.47 5.49 4.09 4.32 

Standard deviation of short 

pauses 

0.99 0.62 0.96 0.39 0.35 

Probability of long pauses 0.61 0.28 0.14 0.49 0.46 

Long pause mean 7.15 6.7 8.15 5.91 6.35 

Standard deviation of long 

pauses 

0.62 0.34 0.22 0.4 0.71 

Mean speech segment 

duration 

6.69 7.91 8.99 7.23 7.63 

Standard deviation of mean 

speech segment duration 

0.47 0.55 0.73 1.05 1.05 

Speech/pause ratio 0.77 2.57 1.79 4.75 3.87 

 

Participant/fluency 

measure 

ENG1 ENG2 ENG3 ENG4 ENG5 

Total time 1.39 1.12 1.18 1.34 1.22 

Total speaking time 0.86 0.76 0.87 0.9 0.98 

Percentage of speech 

time 

62 67.7 73.6 66.7 80 

Total pause time 0.53 0.36 0.31 0.45 0.24 

Percentage of pause 

time 

38 32.3 26.4 33.3 20 

Number of pauses 49 43 29 18 31 

Probability of short 

pauses 

0.2 0.25 0.13 0.06 0.15 

Short pause mean 4.68 4.94 4.74 5.74 5.13 

Standard deviation of 

short pauses 

0.37 0.47 0.24 0 28 

Probability of long 

pauses 

0.8 0.75 0.87 0.94 0.85 

Long pause mean 6.48 6.28 6.29 7.3 6.1 

Standard deviation of 

long pauses 

0.6 0.55 0.76 0.33 0.55 

Mean speech segment 

duration 

6.94 7.09 7.45 7.92 7.53 

Standard deviation of 

mean speech segment 

0.77 0.59 0.8 0.53 0.64 
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duration 

Speech/pause ratio 1.62 2.11 2.8 2 4.08 

 

 

 

Treatment 2.   Free recall from German into German.  

 

Participant/fluency measure  EG1 EG2 EG3 EG4 EG5 

Total time 1.75 0.91 0.91 1.22 1.03 

Total speaking time 0.92 0.79 0.73 1.07 0.89 

Percentage of speech time 52.4 86.7 81 87.2 86.6 

Total pause time 0.83 0.12 0.17 0.16 0.14 

Percentage of pause time 47.6 13.3 19 12.8 13.4 

Number of pauses 64 35 22 42 17 

Probability of short pauses 0.19 0.77 0.55 0.62 0.18 

Short pause mean 4.58 3.95 0.55 4.31 4.14 

Standard deviation of short 

pauses 

0.43 0.51 0.97 0.42 0.13 

Probability of long pauses 0.81 0.23 0.45 0.38 0.82 

Long pause mean 6.65 6.53 6.3 6.1 6.28 

Standard deviation of long 

pauses 

0.61 0.32 0.15 0.2 0.39 

Mean speech segment 

duration 

6.78 8.62 7.86 7.9 7.98 

Standard deviation of mean 

speech segment duration 

0.62 0.48 0.79 1.08 0.79 

Speech/pause ratio 1.1 6.58 4.29 6.68 6.35 

 

Participant/fluency 

measure 

ENG1 ENG2 ENG3 ENG4 ENG5 

Total time 1.63 1.34 1.29 1.03 1.08 

Total speaking time 1.13 0.89 0.86 0.55 0.71 

Percentage of speech 

time 

69.5 66.3 66.6 53.8 65.8 

Total pause time 0.5 0.45 0.43 0.48 0.37 

Percentage of pause 

time 

30.5 33.7 33.4 46.2 34.2 

Number of pauses 52 47 44 33 23 

Probability of short 

pauses 

0.35 0.87 0.66 0.7 0.59 

Short pause mean 4.92 6.01 5.44 5.91 6.12 

Standard deviation of 

short pauses 

0.41 0.79 0.68 1 0.58 

Probability of long 

pauses 

0.65 0.13 0.34 0.3 0.41 

Long pause mean 6.56 6.54 6.96 7.29 7.34 

Standard deviation of 

long pauses 

0.52 0.02 0.46 0.34 0.25 

Mean speech segment 

duration 

7.4 7.86 7.8 7.64 7.95 

Standard deviation of 0.71 0.98 1.07 1.01 1.08 
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mean speech segment 

duration 

Speech/pause ratio 2.26 1.97 2 1.14 1.91 

 

Treatment 2.   Simultaneous interpretation from German into English.  

 

Participant/fluency measure  EG1 EG2 EG3 EG4 EG5 

Total time 1.52 1.38 1.54 1.42 1.31 

Total speaking time 0.56 0.61 0.78 0.85 0.75 

Percentage of speech time 36.5 44.5 50.8 59.9 56.9 

Total pause time 0.97 0.77 0.76 0.57 0.56 

Percentage of pause time 63.5 55.5 49.2 40.1 43.1 

Number of pauses 35 27 34 33 27 

Probability of short pauses 0.83 0.29 0.97 0.21 0.43 

Short pause mean 6.28 4.66 6.63 4.94 5.88 

Standard deviation of short 

pauses 

1.06 0.3 0.92 0.47 1.02 

Probability of long pauses 0.17 0.71 0.03 0.79 0.57 

Long pause mean 8.61 7.43 8.99 6.77 7.41 

Standard deviation of long 

pauses 

0.16 0.83 0 0.86 0.38 

Mean speech segment 

duration 

6.64 7.45 10.43 7.28 7.72 

Standard deviation of mean 

speech segment duration 

0.68 0.57 0.69 0.87 0.7 

Speech/pause ratio 0.57 0.79 1.02 1.49 1.33 

 

Participant/fluency 

measure 

ENG1 ENG2 ENG3 ENG4 ENG5 

Total time 1.33 1.36 1.07 1.44 1.48 

Total speaking time 0.69 0.64 0.47 0.29 0.1 

Percentage of speech 

time 

51.6 46.9 43.9 20.3 6.6 

Total pause time 0.65 0.72 0.6 1.14 1.38 

Percentage of pause 

time 

48.4 53.1 56.1 79.7 93.4 

Number of pauses 45 35 27 11 5 

Probability of short 

pauses 

0.45 0.41 0.4 0.31 0.39 

Short pause mean 4.91 5.66 4.97 7.22 8.98 

Standard deviation of 

short pauses 

0.86 0.5 0.38 0.43 0.12 

Probability of long 

pauses 

0.55 0.59 0.6 0.69 0.61 

Long pause mean 7.05 7.32 7.18 8.84 9.94 

Standard deviation of 

long pauses 

0.65 0.62 1.03 0.62 0.34 

Mean speech segment 

duration 

7.28 7.52 7.23 7.58 7.75 

Standard deviation of 

mean speech segment 

0.61 0.62 0.87 0.99 1.22 
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duration 

Speech/pause ratio 1.06 0.88 0.78 0.25 0.07 

 

 

Treatment 2.   Simultaneous interpretation from English into German.  

 

Participant/fluency measure  EG1 EG2 EG3 EG4 EG5 

Total time 1.26 1.23 1.25 1.24 1.21 

Total speaking time 0.55 0.63 0.5 0.82 0.88 

Percentage of speech time 43.6 51.7 39.7 66.2 72.8 

Total pause time 0.71 0.59 0.75 0.42 0.33 

Percentage of pause time 56.4 48.3 60.3 33.8 27.2 

Number of pauses 37 43 18 23 30 

Probability of short pauses 0.39 0.65 0.94 0.75 0.21 

Short pause mean 5.84 4.41 6.72 5.79 4.5 

Standard deviation of short 

pauses 

0.99 0.42 0.9 0.71 0.21 

Probability of long pauses 0.61 0.35 0.06 0.25 0.79 

Long pause mean 7.15 7.49 10.13 7.95 6.25 

Standard deviation of long 

pauses 

0.62 0.66 0 0.43 2.46 

Mean speech segment 

duration 

7.01 7.67 7.27 8.71 7.54 

Standard deviation of mean 

speech segment duration 

0.72 0.71 1.06 1.06 0.69 

Speech/pause ratio 0.77 1.06 0.66 1.95 2.66 

 

 

 

 

 

Participant/fluency 

measure 

ENG1 ENG2 ENG3 ENG4 ENG5 

Total time 1.34 1.2 0.77 1.37 1.35 

Total speaking time 0.97 0.73 0.43 0.2 0.08 

Percentage of speech 

time 

72.4 61.1 55.3 14.3 5.8 

Total pause time 0.37 0.47 0.34 1.17 1.27 

Percentage of pause 

time 

27.6 38.9 44.7 85.7 94.2 

Number of pauses 34 46 10 9 5 

Probability of short 

pauses 

0.64 0.54 0.8 0.89 0.61 

Short pause mean 5.59 5.15 6.54 8.35 7.92 

Standard deviation of 

short pauses 

0.9 0.54 0.65 0.57 0.96 

Probability of long 

pauses 

0.36 0.46 0.2 0.11 0.39 

Long pause mean 6.9 6.92 8.83 10.36 10.37 

Standard deviation of 

long pauses 

0.49 0.39 0.14 0 0.2 
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Mean speech segment 

duration 

8 7.54 9.36 9.79 8.96 

Standard deviation of 

mean speech segment 

duration 

1.16 0.7 0.86 0.88 0.09 

Speech/pause ratio 2.62 1.55 1.26 0.17 0.06 
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Appendix 13.  

 

Mean values of additional fluency measures 

 

 

Mean number of words in Treatment 1 and Treatment 2 

 
Task/group of participants UG UNG EG ENG 

Story generation in 

German 

82.8 60.1 74 68 

Free recall from German 

into German 

81 46.6 116 121 

Simultaneous interpreting 

into German 

54.4 48.4 115 92 

Simultaneous interpreting 

from German  

93.6 38.6 106 56 

 

 

Mean number of syllables in Treatment 1 and Treatment 2 

 
Task/group of participants UG UNG EG ENG 

Story generation in 

German 

95.8 92.4 102 68 

Free recall from German 

into German 

123.6 74.8 148 139 

Simultaneous interpreting 

into German 

86 73.4 122 114 

Simultaneous interpreting 

from German  

123,2 70.8 113 84 

 

 

Mean number of CIUs in Treatment 1 and Treatment 2 

 
Task/group of 

participants 

UG UNG EG ENG 

Free recall from 

German into 

German 

69.2 33.5 88.75 81.5 

Simultaneous 

interpreting into 

German 

49 34.5 85.2 77 

Simultaneous 

interpreting from 

German  

81 20.5 83.75 36.25 
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Appendix 14. 

 

Source material in Experiment 4. 

 

Simultaneous interpreting from Finnish into Swedish:  
 

Source Text 1: 
 

Ville ja Pekka olivat serkuksia ja päättivät ruveta ansaitsemaan maalaamalla taloja yhdessä. He laittoivat 

lehteen ilmoituksen ja käyttivät koko sunnuntain varusteidensa järjestelyyn. Seuraavana päivänä nainen 

nimeltä rouva Viitala soitti ja tarjosi serkuksille heidän ensimmäistä työtään.  Hän kertoi haluavansa talonsa 

maalattavan ennen lauantaita, koska hän halusi sen näyttävän kauniilta tyttärensä häissä. Ville ja Pekka 

lupasivat hoitaa työn nopeasti, joten talo olisi maalattu torstaina. He tarjoutuivat myös tekemään työn 

alennettuun hintaan, koska rouva Viitala oli heidän ensimmäinen asiakkaansa. Rouva Viitala oli tyytyväinen 

heidän tarjoukseensa ja sanoi heidän voivan aloittaa maalaamisen milloin tahansa heille sopi. Aikaisin 

seuraavana aamuna miehet saapuivat Viitaloiden talolle ja rupesivat heti hommiin. Kolmeen mennessä he 

olivat saaneet talon etuosan valmiiksi ja maalasivat yläkerran ikkunoiden karmeja. Silloin nurkan takaa 

saapui mies, joka kysyi heiltä mitä he siellä tekivät. ‟Ai, teidän täytyy olla herra Viitala‟ vastasi Pekka 

‟Vaimonne taisi unohtaa kertoa teille palkanneensa meidät maalaamaan talon‟. Mies kurtisti kulmiaan ja 

vastasi ‟minun nimeni on Nieminen; Viitalat asuvat viereisessä talossa‟.  

 

Source text 2: 
 

Kalle saapui jääkiekkokaukalolle juuri kun aurinko laski. Päästyään paikalleen hän otti esiin vanhan mailan ja 

alkoi harjoitella mielikuvituskiekkojen torjumista kuin olisi maalivahti. Hän kertoi kaikille lähellään istuville 

olleensa lukioaikoinaan kuuluisa jääkiekkotähti. Kolmannessa erässä puolustaja löi kiekon suoraan Kallea 

kohti. Kalle nousi ylös ja yritti napata kiekon, mutta putosi laidan yli jäälle. Kun Kalle oli päässyt takaisin 

paikalleen, koputti eräs mies häntä olkapäälle. Kalle kääntyi ympäri ja mies antoi hänelle käyntikorttinsa. 

Kalle kysyi mieheltä, oliko tämä jääkiekkovalmentaja. ‟En,‟ sanoi mies, ‟olen sirkuksesta. Yksi 

klovneistamme jäi eläkkeelle viime viikolla, haluaisitko tulla hänen tilalleen?‟  

 

Source Text 3:  
 

Janne Hakala oli kauppamatkustaja, joka myi maalia rautakauppoihin ympäri Pohjanmaan maakuntaa. Eräänä 

päivänä, pian aamiaisen jälkeen, hän ajoi maaseudulla kun hänen autostaan kuului sihahdus ja se sammui. 

Hän nousi autostaan ja katsoi konepellin alle muttei löytänyt mitään vikaa. Hän istui tien vieressä puun alla 

noin puoli tuntia, mutta kukaan ei kulkenut ohi. Viimein hän päätti yrittää käynnistää autonsa. Hän mutisi 

itsekseen autoista, jotka aina hajosivat heti takuun mentyä umpeen. Yhtäkkiä hän huomasi polttoainemittarin 

viisarin osoittavan punaista E-kirjainta. Kiroten itsekseen hän avasi peräluukun ja otti esiin tyhjän 

bensakanisterin. Sitten hän alkoi kävellä kohti bensa-asemaa. Käveltyään noin kilometrin hän näki vanhan 

miehen seisovan tien vieressä. Hän pysähtyi kysymään, kuinka paljon matkaa seuraavalle bensa-asemalle 

olisi. Mies mietti noin minuutin ajan. Viimein hän sanoi ‟No, sanoisin että linnuntietä noin kolme kilometriä‟. 

Kauppamatkustaja pyyhki hikistä otsaansa ja kysyi, ‟entäs jos lintu kävelee kantaen bensakanisteria?‟   
 

 

 

Simultaneous interpreting from Swedish into Finnish:  

 

Source Text 1: 
 

Fru Wilson bodde ensam på en liten lantgård i Kansas. Hon var en envis person och hon hade vägrat flytta från sin gård, 

trots att hennes son hade försökt få henne att flytta in till staden.  Han ville att hon skulle hyra en lägenhet nära hans hem. 

Alltid när han påpekade att hon borde flytta, sade hon bara att vår herre nog tar hand om henne.  En varm och kvav dag 

blev det ett hemskt åskväder.  Plötsligt slog en klar blixt ner och det brakade till.  När fru Wilson tittade ut från 

sovrumsfönstret, såg hon att flammor slog upp från ladugården. Hon sprang till köket föra att ringa brandkåren, men 

telefonen fungerade inte.  Precis när hon öppnade dörren föra att ta sig över till grannen kom två brandbilar körande in på 

gården. På några minuter var branden släckt och alla korna var oskadda. När hennes son hörde om branden, sade han ännu 

en gång att det inte var tryggt för henne att bo på ensam gården. ”Men jag sade ju att vår herre tar hand om mig”, sade 

hon. ”Samma blixt som tände på branden slog också på brandlarmet i hörnet och kallade därmed på brandkåren.” 
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Source Text 2: 
 

George Smith var en tystlåten bokförare. Ingen av hans vänner trodde honom när han berättade att han skulle gå på lina 

över Niagarafallen. Men en vacker vårdag stod han där och betraktade linan som var spänd 50 meter över Niagarafallen. 

Georges fru stod vid hans sida och försökte övertyga honom om att inte försöka sig på att genomföra något så dumt. Hon 

bad honom tänka på sin familj. George skakade bara envist på huvudet och sade att det här var något som han bara måste 

göra.  Sedan började han öva sig genom att går fram och tillbaka på en smal träbalk. När George var klar att börja gå över 

vattenfallet, hade närmare 1000 personer samlats för att titta. George stod osäker vid flodstranden. Den långa linan 

gungade tyst i den svaga vinden. Långsamt började han gå längs linan mot den kanadensiska sidan av vattenfallen. 20 

minuter senare kom en tv-reporter fram till honom och frågade ”vad kommer du att göra härnäst?”. George funderade en 

stund och sedan svarade han ”Jag tror att jag skall gå tillbaka på linan. Jag lämnade min bil på andra sidan”. 

 

Source Text 3: 
 

En dag i höstas bestämde sig några kvinnor på Pilgatan för att ordna en loppmarknad. De samlade in krimskrams och 

saker från hela grannskapet.  Sedan höll de på en hel dag med att sätta prislappar på alla saker som de hade samlat in. Den 

dag de öppnade loppmarknaden satte de upp skyltar i båda ändarna av kvarteret och i det närmaste shoppingcentret.  

Sedan blandade de en kanna iste och satte sig ner i skuggan vid Andersons garage för att vänta på sin första kund. Snart 

anlände en man i en gammal lastbil. Han tittade sig omkring och stannade slutligen vid en gammal knölig madrass som 

stod lutad mot väggen. Han visade på den och frågade hur mycket de ville ha för den. Fru Andersson sade att den inte var 

till salu och att de tänkte sätta ut den så att den skulle föras bort nästa dag när soptunnorna töms. Mannen frågade om han 

kunde få madrassen. Fru Andersson sade att det passade bra. Sedan frågade hon ”varför vill du ha en så hemsk madrass?”. 

”Ja”, svarade mannen, ”min käre svärfar kommer på besök nästa vecka och jag vill inte att han skall ha det alltför 

bekvämt”. 
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Appendix 15. 

 

 

Experiment 4. Raw fluency data 
 

Simultaneous interpretation # 1 from Finnish into Swedish  

 

Participant/fluency measure  BI1 BI2 BI3 BI4 

Total time 0.92 1.05 0.8 0.88 

Total speaking time 0.57 0.56 0.29 0.64 

Percentage of speech time 61.5 53.5 35.7 72.8 

Total pause time 0.35 0.49 0.52 0.24 

Percentage of pause time 38.5 46.5 64.3 27.2 

Number of pauses 47 70 25 25 

Probability of short pauses 0.41 0.48 0.26 0.23 

Short pause mean 4.04 4.08 4.42 3.51 

Standard deviation of short 

pauses 

0.52 0.69 0.66 0.4 

Probability of long pauses 0.59 0.52 0.74 0.77 

Long pause mean 6.34 6 6.93 6.34 

Standard deviation of long 

pauses 

0.7 1.11 1.02 0.78 

Mean speech segment 

duration 

6.62 6.61 6.79 7.44 

Standard deviation of mean 

speech segment duration 

1.09 0.94 0.46 0.6 

Speech/pause ratio 1.62 1.14 0.55 2.66 

 

 

 

Participant/fluency measure  AI1 AI2 AI3 AI4 

Total time 0.86 0.91 1.13 0.91 

Total speaking time 0.59 0.67 0.55 0.58 

Percentage of speech time 68.7 73.3 48.6 63.8 

Total pause time 0.27 0.24 0.58 0.33 

Percentage of pause time 31.3 26.7 51.4 36.2 

Number of pauses 26 29 32 29 

Probability of short pauses 0.39 0.38 0.1 0.2 

Short pause mean 4.47 4.47 4.4 4.58 

Standard deviation of short 

pauses 

0.53 0.5 0.23 0.48 

Probability of long pauses 0.61 0.62 0.9 0.8 

Long pause mean 6.71 6.42 6.69 6.52 

Standard deviation of long 

pauses 

0.53 0.66 0.89 0.64 

Mean speech segment 

duration 

7.54 7.37 6.89 7.13 

Standard deviation of mean 

speech segment duration 

0.67 0.81 0.54 0.63 

Speech/pause ratio 2.18 2.79 0.95 1.75 
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Participant/fluency measure  IG1 IG2 IG3 IG4 

Total time 0.93 0.89 0.67 0.95 

Total speaking time 0.65 0.63 0.61 0.7 

Percentage of speech time 70 71 91.4 73.6 

Total pause time 0.28 0.26 0.6 0.25 

Percentage of pause time 30 29 8.6 26.4 

Number of pauses 34 30 8 27 

Probability of short pauses 0.34 0.33 0.75 0.14 

Short pause mean 3.73 4.26 5.6 4.68 

Standard deviation of short 

pauses 

0.47 0.47 0.33 0.21 

Probability of long pauses 0.66 0.67 0.25 0.86 

Long pause mean 6.25 6.3 6.77 6.31 

Standard deviation of long 

pauses 

0.85 0.81 0.16 0.54 

Mean speech segment 

duration 

7.05 7.22 9.4 7.35 

Standard deviation of mean 

speech segment duration 

1.08 0.83 0.33 0.6 

Speech/pause ratio 2.32 2.42 10.16 2.8 

 

 

 

 

Participant/fluency measure  PI1 PI2 PI3 PI4 

Total time 0.86 0.86 0.87 0.87 

Total speaking time 0.72 0.75 0.71 0.67 

Percentage of speech time 83.7 87.2 82.2 77.5 

Total pause time 0.14 0.11 0.15 0.2 

Percentage of pause time 16.3 12.8 17.8 22.5 

Number of pauses 22 17 16 17 

Probability of short pauses 0.36 0.43 0.12 0.75 

Short pause mean 4.29 4.86 4.32 5.02 

Standard deviation of short 

pauses 

0.26 0.63 0.23 0.81 

Probability of long pauses 0.64 0.57 0.88 0.25 

Long pause mean 6.23 6.3 6.29 7.29 

Standard deviation of long 

pauses 

0.45 0.23 0.61 0.9 

Mean speech segment 

duration 

7.73 8.25 7.68 8.78 

Standard deviation of mean 

speech segment duration 

0.86 0.64 0.92 1.27 

Speech/pause ratio 5.14 6.82 4.73 3.35 
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Simultaneous interpretation # 2 from Finnish into Swedish  

 

Participant/fluency measure  BI1 BI2 BI3 BI4 

Total time 1.55 1.68 1.55 1.52 

Total speaking time 0.93 0.83 0.65 1.02 

Percentage of speech time 59.7 49.3 41.7 66.8 

Total pause time 0.63 0.85 0.91 0.5 

Percentage of pause time 40.3 50.7 58.3 33.2 

Number of pauses 59 79 49 37 

Probability of short pauses 0.34 0.35 0.48 0.47 

Short pause mean 4.36 4.27 5.24 5 

Standard deviation of short 

pauses 

0.54 0.76 0.99 1.1 

Probability of long pauses 0.66 0.65 0.52 0.53 

Long pause mean 6.52 6.14 7.21 7 

Standard deviation of long 

pauses 

0.79 1.21 0.81 0.6 

Mean speech segment 

duration 

7 6.65 7.1 7.69 

Standard deviation of mean 

speech segment duration 

0.88 0.95 0.73 0.63 

Speech/pause ratio 1.47 0.97 0.71 2.04 

 

 

 

Participant/fluency measure  AI1 AI2 AI3 AI4 

Total time 1.54 1.57 1.63 1.58 

Total speaking time 1.09 1.04 0.79 1.03 

Percentage of speech time 71 66.5 48.3 65.1 

Total pause time 0.45 0.52 0.84 0.55 

Percentage of pause time 29 33.5 51.7 34.9 

Number of pauses 39 50 50 46 

Probability of short pauses 0.8 0.82 0.42 0.17 

Short pause mean 3.49 5.86 4.98 4.23 

Standard deviation of short 

pauses 

0.12 0.95 0.62 0.27 

Probability of long pauses 0.92 0.18 0.58 0.83 

Long pause mean 6.37 6.95 7.21 6.48 

Standard deviation of long 

pauses 

0.74 0.17 0.59 0.75 

Mean speech segment 

duration 

7.35 8.15 7.25 7.2 

Standard deviation of mean 

speech segment duration 

0.62 0.7 0.62 0.67 

Speech/pause ratio 2.42 2 0.94 1.87 
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Participant/fluency measure  IG1  IG2 IG3 IG4 

Total time 1.55 1.45 1.48 1.54 

Total speaking time 1.22 1.2 1.29 1.2 

Percentage of speech time 78.3 82.8 86.9 77.9 

Total pause time 0.34 0.25 0.19 0.34 

Percentage of pause time 21.7 17.2 13.1 22.1 

Number of pauses 52 53 32 37 

Probability of short pauses 0.87 0.6 0.34 0.92 

Short pause mean 5.01 4.16 4.39 5.89 

Standard deviation of short 

pauses 

0.9 0.72 0.22 0.92 

Probability of long pauses 0.13 0.4 0.66 0.8 

Long pause mean 7.28 6.19 6.11 6.4 

Standard deviation of long 

pauses 

0.18 0.63 0.48 0.02 

Mean speech segment 

duration 

8.54 7.28 8.09 8.34 

Standard deviation of mean 

speech segment duration 

1.32 1.58 0.53 1.03 

Speech/pause ratio 3.58 4.8 6.79 3.52 

 

 

Participant/fluency measure  PI1 PI2 PI3 PI4 

Total time 1.5 1.49 1.52 1.52 

Total speaking time 1.29 1.24 1.27 1.18 

Percentage of speech time 85.9 82.7 84 77.7 

Total pause time 0.21 0.26 0.24 0.34 

Percentage of pause time 14.1 17.3 16 22.3 

Number of pauses 31 29 23 35 

Probability of short pauses 0.12 0.2 0.34 0.74 

Short pause mean 4.33 4.21 4.16 5.57 

Standard deviation of short 

pauses 

0.28 0.13 0.32 0.86 

Probability of long pauses 0.88 0.8 0.66 0.26 

Long pause mean 5.78 6.3 6.6 7.08 

Standard deviation of long 

pauses 

0.81 0.64 0.61 0.13 

Mean speech segment 

duration 

7.66 7.88 8.38 8.44 

Standard deviation of mean 

speech segment duration 

0.85 0.59 0.44 0.93 

Speech/pause ratio 6.1 4.77 5.29 3.47 
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Simultaneous interpretation # 3 from Finnish into Swedish  

 

Participant/fluency measure  BI1 BI2 BI3 BI4 

Total time 1.3 1.36 1.42 1.44 

Total speaking time 0.7 0.66 0.52 1.02 

Percentage of speech time 54 48.5 36.5 71 

Total pause time 0.6 0.7 0.9 0.42 

Percentage of pause time 46 51.5 63.5 29 

Number of pauses 49 54 49 41 

Probability of short pauses 0.22 0.79 0.8 0.4 

Short pause mean 3.58 5.07 3.3 4.98 

Standard deviation of short 

pauses 

0.47 1.04 0.02 1.01 

Probability of long pauses 0.78 0.21 0.92 0.6 

Long pause mean 6.39 7.81 6.21 6.59 

Standard deviation of long 

pauses 

0.95 0.36 1.38 0.58 

Mean speech segment 

duration 

6.76 8.04 6.34 7.51 

Standard deviation of mean 

speech segment duration 

0.73 0.8 0.68 0.8 

Speech/pause ratio 1.17 0.94 0.57 2.42 

 

Participant/fluency measure  AI1 AI2 AI3 AI4 

Total time 1.34 1.41 1.56 1.35 

Total speaking time 0.97 0.94 0.82 0.82 

Percentage of speech time 72.1 66.9 52.8 60.6 

Total pause time 0.37 0.46 0.74 0.53 

Percentage of pause time 27.9 33.1 47.2 39.4 

Number of pauses 34 38 53 36 

Probability of short pauses 0.53 0.15 0.54 0.3 

Short pause mean 5.44 4.02 5.34 5.05 

Standard deviation of short 

pauses 

0.99 0.3 1 0.34 

Probability of long pauses 0.47 0.85 0.46 0.7 

Long pause mean 6.77 6.43 7.11 6.88 

Standard deviation of long 

pauses 

0.53 0.83 0.55 0.61 

Mean speech segment 

duration 

7.92 7.21 7.48 7.34 

Standard deviation of mean 

speech segment duration 

0.58 0.71 0.54 0.76 

Speech/pause ratio 2.62 2.04 1.1 1.54 
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Participant/fluency measure  IG1 IG2 IG3 IG4 

Total time 1.34 1.36 1.3 1.4 

Total speaking time 1.03 1.18 1.15 1.16 

Percentage of speech time 76.3 87.1 88 82.9 

Total pause time 0.32 0.18 0.16 0.24 

Percentage of pause time 23.7 12.9 12 17.1 

Number of pauses 53 43 21 25 

Probability of short pauses 0.69 0.64 0.19 0.86 

Short pause mean 4.33 4.24 4.87 5.74 

Standard deviation of short 

pauses 

0.78 0.55 0.19 0.73 

Probability of long pauses 0.31 0.36 0.81 0.14 

Long pause mean 6.76 6.13 6.22 7.34 

Standard deviation of long 

pauses 

0.39 0.57 0.28 0.26 

Mean speech segment 

duration 

7.99 8.16 8.23 9.82 

Standard deviation of mean 

speech segment duration 

0.7 0.87 0.43 0.33 

Speech/pause ratio 3.21 6.55 7.18 4.83 

 

 

 

Participant/fluency measure  PI1 PI2 PI3 PI4 

Total time 1.35 1.34 1.38 1.37 

Total speaking time 1.17 1.09 1.14 1.13 

Percentage of speech time 86.8 81.5 82.8 82.9 

Total pause time 0.18 0.25 0.24 0.23 

Percentage of pause time 13.2 18.5 17.2 17.1 

Number of pauses 26 37 35 30 

Probability of short pauses 0.18 0.47 0.26 0.64 

Short pause mean 4.68 4.12 3.7 4.97 

Standard deviation of short 

pauses 

0.22 0.64 0.27 0.82 

Probability of long pauses 0.82 0.53 0.74 0.36 

Long pause mean 6.08 6.42 6.12 6.75 

Standard deviation of long 

pauses 

0.43 0.45 0.58 0.44 

Mean speech segment 

duration 

7.85 7.86 7.67 8.44 

Standard deviation of mean 

speech segment duration 

0.75 0.66 0.66 0.79 

Speech/pause ratio 6.5 4.36 4.75 4.91 
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Simultaneous interpretation # 1 from Swedish into Finnish  

 

Participant/fluency measure  BI1 BI2 BI3 BI4 

Total time 1.32 1.27 1.27 1.25 

Total speaking time 0.69 0.75 0.42 0.87 

Percentage of speech time 52.4 59.1 33.4 69.1 

Total pause time 0.63 0.52 0.84 0.39 

Percentage of pause time 47.6 40.9 66.6 30.9 

Number of pauses 56 53 24 32 

Probability of short pauses 0.19 0.23 0.29 0.9 

Short pause mean 3.32 3.37 3.9 3.33 

Standard deviation of short 

pauses 

0.22 0.22 0.73 0.16 

Probability of long pauses 0.81 0.77 0.71 0.91 

Long pause mean 6.05 6.14 7.52 6.4 

Standard deviation of long 

pauses 

1.18 1.09 1.03 0.82 

Mean speech segment 

duration 

6.56 6.77 7.2 7.31 

Standard deviation of mean 

speech segment duration 

0.79 0.7 0.55 0.64 

Speech/pause ratio 1.09 1.44 0.5 2.23 

 

 

 

Participant/fluency measure  AI1 AI2 AI3 AI4 

Total time 1.23 1.21 1.24 1.24 

Total speaking time 0.92 0.79 0.51 0.77 

Percentage of speech time 75.1 65.1 41.6 62.3 

Total pause time 0.31 0.42 0.72 0.47 

Percentage of pause time 24.9 34.9 58.4 37.7 

Number of pauses 33 34 20 33 

Probability of short pauses 0.4 0.7 0.14 0.47 

Short pause mean 5.06 5.74 4.19 5.67 

Standard deviation of short 

pauses 

1.06 0.82 0.17 0.92 

Probability of long pauses 0.6 0.3 0.86 0.53 

Long pause mean 6.58 7.24 7.1 7.04 

Standard deviation of long 

pauses 

0.3 0.37 1.27 0.4 

Mean speech segment 

duration 

7.68 8.15 7.39 7.55 

Standard deviation of mean 

speech segment duration 

0.64 0.76 0.53 0.86 

Speech/pause ratio 2.96 1.88 0.7 1.6 
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Participant/fluency measure  IG1 IG2 IG3 IG4 

Total time 1.23 1.22 1.21 1.25 

Total speaking time 0.98 0.88 1.07 0.99 

Percentage of speech time 79.7 72.2 88.5 79.5 

Total pause time 0.25 0.34 0.14 0.26 

Percentage of pause time 20.3 27.8 11.5 20.5 

Number of pauses 32 40 22 32 

Probability of short pauses 0.77 0.3 0.23 0.21 

Short pause mean 4.78 4.06 4.09 3.99 

Standard deviation of short 

pauses 

1.06 0.56 0.36 0.25 

Probability of long pauses 0.23 0.7 0.77 0.79 

Long pause mean 7.1 6.31 6.12 6.13 

Standard deviation of long 

pauses 

0.39 0.71 0.26 0.71 

Mean speech segment 

duration 

8.66 7.4 8.1 7.59 

Standard deviation of mean 

speech segment duration 

0.95 0.58 0.59 0.67 

Speech/pause ratio 3.92 2.58 7.64 3.8 

 

 

 

Participant/fluency measure  PI1 PI2 PI3 PI4 

Total time 1.13 1.22 1.25 1.21 

Total speaking time 0.93 1.05 1.09 0.89 

Percentage of speech time 82.5 86.6 86.8 73.2 

Total pause time 0.2 0.16 0.17 0.32 

Percentage of pause time 17.5 13.4 13.2 26.8 

Number of pauses 33 21 18 37 

Probability of short pauses 0.32 0.24 0.11 0.45 

Short pause mean 4.34 4.5 4.22 4.76 

Standard deviation of short 

pauses 

0.3 0.41 0.12 1.01 

Probability of long pauses 0.68 0.76 0.89 0.55 

Long pause mean 5.96 6.27 6.34 6.54 

Standard deviation of long 

pauses 

0.67 0.43 0.37 0.53 

Mean speech segment 

duration 

7.37 8.08 8.14 7.59 

Standard deviation of mean 

speech segment duration 

1.01 0.69 0.67 0.71 

Speech/pause ratio 4.65 6.56 6.41 2.78 
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Simultaneous interpretation # 2 from Swedish into Finnish  

 

Participant/fluency measure  BI1 BI2 BI3 BI4 

Total time 1.24 1.19 1.02 1.14 

Total speaking time 0.58 0.67 0.37 0.73 

Percentage of speech time 46.6 56.2 36.7 64.3 

Total pause time 0.66 0.52 0.64 0.41 

Percentage of pause time 53.4 43.8 63.3 35.7 

Number of pauses 46 62 22 25 

Probability of short pauses 0.41 0.41 0.67 0.1 

Short pause mean 4.42 3.83 6.06 5.14 

Standard deviation of short 

pauses 

0.68 0.42 1.16 0.07 

Probability of long pauses 0.59 0.59 0.33 0.9 

Long pause mean 6.74 6.14 8.08 6.69 

Standard deviation of long 

pauses 

1 1.08 0.54 0.74 

Mean speech segment 

duration 

6.82 6.71 7.88 7.48 

Standard deviation of mean 

speech segment duration 

0.95 1.03 0.77 0.52 

Speech/pause ratio 0.88 1.28 0.57 1.78 

 

 

 

Participant/fluency measure  AI1 AI2 AI3 AI4 

Total time 1.28 1.14 1.2 1.16 

Total speaking time 0.95 0.82 0.41 0.74 

Percentage of speech time 74.1 72.1 34.4 63.8 

Total pause time 0.33 0.32 0.79 0.42 

Percentage of pause time 25.9 27.9 65.6 36.2 

Number of pauses 34 34 24 32 

Probability of short pauses 0.77 0.34 0.82 0.25 

Short pause mean 5.7 4.81 6.29 4.44 

Standard deviation of short 

pauses 

0.78 0.95 1.15 0.45 

Probability of long pauses 0.23 0.66 0.18 0.75 

Long pause mean 7.04 6.55 8.73 6.75 

Standard deviation of long 

pauses 

0.38 0.38 0.22 0.59 

Mean speech segment 

duration 

8.27 7.48 8.48 7.34 

Standard deviation of mean 

speech segment duration 

1.01 0.6 1.11 0.68 

Speech/pause ratio 2.87 2.56 0.51 1.76 
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Participant/fluency measure  IG1 IG2 IG3 IG4 

Total time 1.21 1.29 1.25 1.39 

Total speaking time 0.86 0.99 1.13 1.1 

Percentage of speech time 70.6 76.9 90.4 79.5 

Total pause time 0.36 0.3 0.12 0.28 

Percentage of pause time 29.4 23.1 9.6 20.5 

Number of pauses 40 46 20 32 

Probability of short pauses 0.54 0.85 0.38 0.12 

Short pause mean 4.28 4.96 4.36 4.29 

Standard deviation of short 

pauses 

0.67 1.05 0.82 0.05 

Probability of long pauses 0.46 0.15 0.62 0.88 

Long pause mean 6.7 7.01 6.19 6.26 

Standard deviation of long 

pauses 

0.76 0.43 0.29 0.54 

Mean speech segment 

duration 

7.66 8.6 8.34 7.67 

Standard deviation of mean 

speech segment duration 

1.01 0.89 0.6 0.46 

Speech/pause ratio 2.38 3.3 9.41 3.92 

 

 

 

 

Participant/fluency measure  PI1 PI2 PI3 PI4 

Total time 1.31 1.31 1.24 1.25 

Total speaking time 1.15 1.11 1.05 0.97 

Percentage of speech time 88 85 85 78.2 

Total pause time 0.16 0.2 0.19 0.27 

Percentage of pause time 12 15 15 21.8 

Number of pauses 30 25 23 27 

Probability of short pauses 0.26 0.2 0.37 0.22 

Short pause mean 4.32 4.56 5.15 4.88 

Standard deviation of short 

pauses 

0.19 0.29 1.46 0.58 

Probability of long pauses 0.74 0.8 0.63 0.78 

Long pause mean 5.86 6.29 6.11 6.45 

Standard deviation of long 

pauses 

0.52 0.3 0.29 0.53 

Mean speech segment 

duration 

7.8 7.9 7.92 7.68 

Standard deviation of mean 

speech segment duration 

0.8 0.75 0.78 0.75 

Speech/pause ratio 7.18 5.55 5.52 3.59 
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Simultaneous interpretation # 3 from Swedish into Finnish  

 

Participant/fluency measure  BI1 BI2 BI3 BI4 

Total time 1.37 1.25 1.24 1.3 

Total speaking time 0.65 0.68 0.49 0.91 

Percentage of speech time 47.3 54.6 39.1 70.1 

Total pause time 0.72 0.57 0.76 0.39 

Percentage of pause time 52.7 45.4 60.9 29.9 

Number of pauses 43 61 31 32 

Probability of short pauses 0.12 0.43 0.32 0.29 

Short pause mean 4.38 3.8 4.37 4.52 

Standard deviation of short 

pauses 

0.2 0.48 0.84 0.75 

Probability of long pauses 0.88 0.57 0.68 0.71 

Long pause mean 6.37 6.14 7.3 6.69 

Standard deviation of long 

pauses 

1.18 1.17 0.85 0.62 

Mean speech segment 

duration 

6.79 6.88 7.19 7.57 

Standard deviation of mean 

speech segment duration 

0.67 0.78 0.41 0.66 

Speech/pause ratio 0.9 1.19 0.64 2.33 

 

 

Participant/fluency measure  AI1 AI2 AI3 AI4 

Total time 1.26 1.27 1.28 1.3 

Total speaking time 0.92 0.76 0.6 0.85 

Percentage of speech time 73 60.1 47.3 65.1 

Total pause time 0.34 0.51 0.67 0.45 

Percentage of pause time 27 39.9 52.7 34.9 

Number of pauses 37 31 26 39 

Probability of short pauses 0.32 0.54 0.11 0.15 

Short pause mean 4.63 5.17 4.04 4.24 

Standard deviation of short 

pauses 

0.41 0.97 0.13 0.1 

Probability of long pauses 0.68 0.46 0.89 0.85 

Long pause mean 6.5 7.35 6.88 6.35 

Standard deviation of long 

pauses 

0.51 0.54 1.15 0.86 

Mean speech segment 

duration 

7.58 8.03 7.19 7.2 

Standard deviation of mean 

speech segment duration 

0.59 0.56 0.59 0.52 

Speech/pause ratio 2.7 1.49 0.89 1.88 
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Participant/fluency measure  IG1 IG2 IG3 IG4 

Total time 1.24 1.27 1.25 1.28 

Total speaking time 0.9 0.83 1.09 1.01 

Percentage of speech time 72.6 65.5 87.2 79.5 

Total pause time 0.34 0.44 0.16 0.26 

Percentage of pause time 27.4 34.5 12.8 20.5 

Number of pauses 32 37 23 28 

Probability of short pauses 0.4 0.67 0.26 0.85 

Short pause mean 4.43 5.49 4.72 5.77 

Standard deviation of short 

pauses 

0.52 0.9 0.3 0.8 

Probability of long pauses 0.6 0.33 0.74 0.15 

Long pause mean 6.73 7.17 6.17 7.19 

Standard deviation of long 

pauses 

0.61 0.41 0.42 0.07 

Mean speech segment 

duration 

7.52 8.18 8.09 9.34 

Standard deviation of mean 

speech segment duration 

1.12 0.63 0.56 0.64 

Speech/pause ratio 2.64 1.88 6.81 3.88 

 

 

Participant/fluency measure  PI1 PI2 PI3 PI4 

Total time 1.26 1.29 1.29 1.27 

Total speaking time 1.12 1.09 1.11 1.03 

Percentage of speech time 88.9 84.8 86.1 81.1 

Total pause time 0.14 0.2 0.18 0.24 

Percentage of pause time 11.1 15.2 13.9 18.9 

Number of pauses 24 22 23 25 

Probability of short pauses 0.19 0.13 0.54 0.16 

Short pause mean 4.32 4.48 5.51 4.68 

Standard deviation of short 

pauses 

0.72 0.12 1.15 0.1 

Probability of long pauses 0.81 0.87 0.46 0.84 

Long pause mean 5.91 6.25 6.1 6.36 

Standard deviation of long 

pauses 

0.44 0.54 0.25 0.52 

Mean speech segment 

duration 

7.79 7.91 7.96 7.82 

Standard deviation of mean 

speech segment duration 

0.94 0.82 1.06 0.65 

Speech/pause ratio 8 5.45 6.16 4.29 
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Appendix 16. 

 

Mean values of additional fluency measures 
 

Mean number of words 

 
Task/group of participants BI AI IG PI 

Simultaneous interpreting from Finnish into 

Swedish 

49.8 81.75 83 92.75 

Simultaneous interpreting from Swedish into 

Finnish 

61.25 77.75 93 118.5 

 

 

Mean number of syllables 

 
 

 

 

Mean number of CIUs 

 
Task/group of participants BI AI IG PI 

Simultaneous interpreting from Finnish into 

Swedish 

33.5 76 71.75 83.5 

Simultaneous interpreting from Swedish into 

Finnish 

52 62.5 80 109 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Task/group of participants BI AI IG PI 

Simultaneous interpreting from Finnish into Swedish 61 99.8 105.5 108.5 

Simultaneous interpreting from Swedish into Finnish 104.75 107.25 122.5 142 
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Appendix 17. 

 

Experiment 5. Source texts 

 

 

English into Russian simultaneous interpreting:  
 
My fellow citizens! At this hour American and coalition forces are in the early stages of military operations to 

disarm Iraq to free its people and to defend the world from great danger. On my orders coalition forces have 

begun striking selected targets of military importance to undermine Saddam Hussein‟s ability to wage war.  

These are opening stages of what will be a broad and conservative campaign. More that 35 countries are 

giving crucial support – from the use of naval and air bases to help with intelligence and logistics to the 

deployment of combat units. Every nation in this coalition has chosen to bear the duty and share the honor of 

serving in our common defense.  To all the men and woman of the United States armed forces now in the 

Middle East the peace of the troubled world and the hopes of an oppressed people now depend on you. That  

trust is well placed. The enemies you confront will come to know your skill and bravery. The people you 

liberate will witness the honorable and decent spirit of the American military. In this conflict America faces 

an enemy that has no regard for conventions of war or rules of morality. Saddam Hussein has placed Iraqi 

troops and equipment in civilian areas attempting to use innocent men, women and children as shields for his 

own military, a final atrocity against his people.  I want Americans and all the world to know that coalition 

forces will make every effort to spare innocent civilians from harm. A campaign on a harsh terrain of the 

nation as large as California can be longer and more difficult than some predict. And helping Iraqis achieving 

a united, stable and free country will require our sustained commitment. We come to Iraq with respect for its 

citizens, for their great civilization and for the religious faiths they practice. We have no ambition in Iraq 

except to remove a threat and restore control of that country to its own people. I know that the families of our 

military are praying that all those who serve will return safely and soon. Millions of Americans are praying 

with you for the safety of your loved ones and for the protection of the innocent.  For your sacrifice you have 

the gratitude and respect of the American people. And you can know that our forces will be coming home  as 

soon as our work is done. Our nations enters this conflict reluctantly, yet our purpose is sure. The people of 

the United Sates and our friends and allies will not live at the mercy of an outlawed regime that threatens the 

peace with weapons of mass murder. We will meet that threat now with our army, air force, navy, coast guard 

and marines, so that we do not have to meet it later with armies of firefighters, and police, and doctors on the 

streets of our cities. Now the conflict has come. The only to limit its duration is to apply decisive force. And I 

insure you this will not be a campaign of   half measures. We will accept no outcome but victory. My fellow 

citizens, the dangers to our country and the world will be overcome. We‟ll pass through this time of  peril and 

carry on a work of peace. We will defend our freedom, we will bring freedom to others,  and we  prevail. 

May God bless our country and all who defend her. 

 

 

Russian into English simultaneous interpreting  

 
Уважаемые дамы и господа! Наша сегодняшняя встреча с главами государств и правительств членов 

НАТО действительно открывает, по нашей оценке, совершенно   новую страницу во 

взаимоотношениях между Россией и Североатлантическим блоком.  Подписанный сегодня документ о 

создании Сoвета Россия -НАТО –  это выход на абсолютно качественно новый, гораздо более высокий 

уровень сотрудничества. Меняющаяся ситуац.. ситуация в мире заставляет нас осознавать  

взаимозависимость жизненно важных интересов безопасности и эти интересы не возможно 

обеспечить  порознь. Сложение потенциалов наших стран может и должно стать одним .. одним из 

решающих факторов формирования  новой архитектуры безопасности в 21-ом веке. И в развѐрнутом 

виде я подробно говорил об этом 25 э-э.. сентября  прошлого года в Бундестаге ФРГ. Римская 

декларация о новом качестве отношений –  это очень важный шаг к созданию между Россией и НАТО 

действительно партнѐрских отношений, отношений, основанных на доверии и взаимном уважении 

интересов друг друга. При этом, мы осознаѐм, что  взгляды России и НАТО на определѐнные 

проблемы безопасности могут и не во всѐм совпадать, но мы знаем и уверены, что то, что нас 

объединяет –  гораздо весомее и гораздо серьѐзнее. Решимость плечом к плечу противостоять новым 

вызовам и угрозам должна стать основой будущих отношений между Россией и НАТО. Отныне 

целый ряд  ключевых проблем будет рассматриваться и решаться при непосредственном и 
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полноправном участии Российской Федерации в рамках 20-ки. Россия и каждая из стран НАТО будут 

выступать там в национальном качестве. Такой подход  призван стать ориентиром формирования 

единого европейского пространства безопасности без разделительных линий, что на мой взгляд  

принципиально важно Принципиальным является и то, что сотрудничество в новом Совете будет 

строиться на основе на уважения норм международного права  и Устава Организации Объединѐнных  

Наций, а также обязательств по Хельсинскому заключительному акту,  Хартии европейской 

безопасности и нормообразующим документам ОБСЕ. Конечно, одним документом, который мы 

сегодня подписали,  сложную историю отношений России и НАТО не переписать.  Мы и не  ставили 

перед собой такую задачу, но итоги проделанной работы вселяют уверенность в том, что 

взаимодействие с альянсом будет реально укреплять европейскую безопасность, будет 

способствовать, мы в этом ни сколько не сомневаемся,  поддержанию безопасности и стабильности во 

всѐм мире. Большое спасибо за внимание. 
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Appendix 18.   

 

Experiment 5. Raw fluency data 
 

Simultaneous interpretation  from Russian into English  

 

Participant/fluency measure  BI1 BI2 BI3 BI4 

Total time 3.51 3.45 3.43 3.41 

Total speaking time 1.51 2.33 2.24 1.92 

Percentage of speech time 43 67.3 65.3 56.4 

Total pause time 2 1.13 1.19 1.49 

Percentage of pause time 57 32.7 34.7 43.6 

Number of pauses 81 77 149 85 

Probability of short pauses 0.28 0.35 0.59 0.36 

Short pause mean 5.23 5.06 4.93 5.74 

Standard deviation of short 

pauses 

0.34 0.25 0.18 0.28 

Probability of long pauses 0.72 0.65 0.41 0.64 

Long pause mean 7.01 6.63 6.41 7.01 

Standard deviation of long 

pauses 

1.08 0.97 0.92 0.72 

Mean speech segment 

duration 

7.26 7.76 7.53 7.52 

Standard deviation of mean 

speech segment duration 

0.65 0.76 0.9 0.75 

Speech/pause ratio 0.75 2.06 1.88 1.28 

 

 

 

 

Participant/fluency measure  AI1 AI2 AI3 AI4 

Total time 3.59 3.4 3.65 3.56 

Total speaking time 1.68 1.73 1.84 1.48 

Percentage of speech time 46.8 51 50.3 41.5 

Total pause time 1.91 1.66 1.82 2.08 

Percentage of pause time 53.2 49 49.7 58.5 

Number of pauses 75 81 79 135 

Probability of short pauses 0.14 0.3 0.29 0.65 

Short pause mean 4.32 4.76 4.46 4.62 

Standard deviation of short 

pauses 

0.17 0.4 0.3 0.32 

Probability of long pauses 0.86 0.7 0.71 0.35 

Long pause mean 6.94 6.88 6.58 7.15 

Standard deviation of long 

pauses 

1.1 1.09 1.35 1.2 

Mean speech segment 

duration 

7.16 7.33 7.38 7.49 

Standard deviation of mean 0.67 0.8 0.8 0.74 
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speech segment duration 

Speech/pause ratio 0.87 1.04 1.01 0.71 

 

 

 

 

Participant/fluency measure  IG1 IG2 IG3 IG4 

Total time 3.45 3.56 3.43 4.42 

Total speaking time 1.43 1.9 2.52 2.91 

Percentage of speech time 41.5 53.4 73.7 65.8 

Total pause time 2.02 1.66 0.9 1.51 

Percentage of pause time 58.5 46.6 26.3 34.2 

Number of pauses 58 89 89 167 

Probability of short pauses 0.94 0.38 0.96 0.43 

Short pause mean 6.5 4.69 5.69 4.36 

Standard deviation of short 

pauses 

0.92 0.29 0.95 0.25 

Probability of long pauses 0.6 0.62 0.4 0.57 

Long pause mean 9.68 7.04 6.33 6.23 

Standard deviation of long 

pauses 

0.53 0.94 0.15 0.96 

Mean speech segment 

duration 

9.29 7.48 10.66 7.3 

Standard deviation of mean 

speech segment duration 

1.59 0.68 0.49 0.81 

Speech/pause ratio 0.7 1.14 2.8 1.92 

 

 

 

Participant/fluency measure  PI1 PI2 PI3 PI4 

Total time 3.42 3.77 3.56 3.35 

Total speaking time 2.32 2.58 2.44 2.7 

Percentage of speech time 67.9 68.5 68.5 80.7 

Total pause time 1.1 1.19 1.12 0.65 

Percentage of pause time 32.1 31.5 31.5 19.3 

Number of pauses 43 96 78 69 

Probability of short pauses 0.15 0.99 0.41 0.11 

Short pause mean 5.89 6.09 5.64 3.59 

Standard deviation of short 

pauses 

0.9 0.76 0.49 0.34 

Probability of long pauses 0.85 0.1 0.59 0.89 

Long pause mean 7.21 9.57 6.81 5.84 

Standard deviation of long 

pauses 

0.69 0 0.79 1.08 

Mean speech segment 

duration 

8.01 11.49 7.89 7.09 

Standard deviation of mean 

speech segment duration 

0.79 0.41 0.89 1.67 

Speech/pause ratio 2.1 2.16 2.17 4.15 
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Simultaneous interpreting from English into Russian 

 

 

Participant/fluency measure  BI1 BI2 BI3 BI4 

Total time 4.14 4.12 4.2 4.1 

Total speaking time 0.92 2.19 1.1 2.4 

Percentage of speech time 22.1 53.2 26.3 58.6 

Total pause time 3.23 1.93 3.1 1.7 

Percentage of pause time 77.9 46.8 73.7 41.4 

Number of pauses 42 120 82 87 

Probability of short pauses 0.55 0.26 0.34 0.37 

Short pause mean 5.91 4.33 5.06 5.66 

Standard deviation of short 

pauses 

0.8 0.28 0.25 0.28 

Probability of long pauses 0.45 0.74 0.66 0.63 

Long pause mean 8.65 6.58 7.24 7.17 

Standard deviation of long 

pauses 

1.03 1.1 1.49 0.73 

Mean speech segment 

duration 

7.89 7.09 7.16 7.71 

Standard deviation of mean 

speech segment duration 

0.73 0.71 0.59 0.77 

Speech/pause ratio 0.28 1.13 0.35 1.41 

 

 

 

 

Participant/fluency measure  AI1 AI2 AI3 AI4 

Total time 4.2 4.21 4.18 4.13 

Total speaking time 1.4 2.88 2.13 2.12 

Percentage of speech time 33.3 68.4 51 51.3 

Total pause time 2.8 1.33 2.05 2.01 

Percentage of pause time 66.7 31.6 49 48.7 

Number of pauses 70 120 89 196 

Probability of short pauses 0.8 0.9 0.38 0.72 

Short pause mean 6.32 4.61 4.27 4.33 

Standard deviation of short 

pauses 

1.44 0.11 0.2 0.26 

Probability of long pauses 0.2 0.91 0.62 0.28 

Long pause mean 8.65 6.05 7.01 6.78 

Standard deviation of long 

pauses 

0.44 0.94 1.25 1.32 

Mean speech segment 

duration 

8.47 7.14 7.47 7.55 

Standard deviation of mean 

speech segment duration 

1.07 0.81 0.85 0.79 

Speech/pause ratio 0.5 2.16 1.03 1.05 
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Participant/fluency measure  IG1 IG2 IG3 IG4 

Total time 4.04 1.5 4.88 4.92 

Total speaking time 1 0.65 4.11 3.84 

Percentage of speech time 24.7 43.4 84.2 78 

Total pause time 3.05 0.85 0.77 1.08 

Percentage of pause time 75.3 56.6 15.8 22 

Number of pauses 31 22 198 168 

Probability of short pauses 0.6 0.22 0.41 0.48 

Short pause mean 7.07 4.19 3.95 4.3 

Standard deviation of short 

pauses 

0.73 0.16 0.44 0.21 

Probability of long pauses 0.4 0.78 0.59 0.52 

Long pause mean 9.26 6.69 5.8 6.07 

Standard deviation of long 

pauses 

0.59 1.63 0.39 0.89 

Mean speech segment 

duration 

8.38 7.51 7.44 7.57 

Standard deviation of mean 

speech segment duration 

0.84 0.85 0.72 0.92 

Speech/pause ratio 0.32 0.76 5.33 3.55 

 

 

 

Participant/fluency measure  PI1 PI2 PI3 PI4 

Total time 4.11 4.51 4.22 3.79 

Total speaking time 2.39 3.57 2.62 3.4 

Percentage of speech time 58.1 79 62 89.5 

Total pause time 1.72 0.95 1.6 0.4 

Percentage of pause time 41.9 21 38 10.5 

Number of pauses 42 122 107 72 

Probability of short pauses 0.9 0.99 0.6 0.8 

Short pause mean 5.64 5.61 5.74 4.44 

Standard deviation of short 

pauses 

0.05 0.93 0.49 0.84 

Probability of long pauses 0.91 0.01 0.4 0.2 

Long pause mean 7.57 8.96 7.34 6.89 

Standard deviation of long 

pauses 

0.78 0 0.5 0.59 

Mean speech segment 

duration 

8.01 11.62 7.99 9.02 

Standard deviation of mean 

speech segment duration 

0.74 0.6 0.87 1.48 

Speech/pause ratio 1.38 3.75 1.63 8.5 
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Appendix 19.  

 

Experiment 5. Mean values of additional fluency measures 
 

 

Mean number of words 

 
Task/group of participants BI AI IG PI 

Simultaneous interpreting from English into Russian 115 171 179 227 

Simultaneous interpreting from Russian into English 165.5 182 198 205 

 

 

 

Mean number of syllables 

 
 

 

 

Mean number of CIUs 

 
Task/group of participants BI AI IG PI 

Simultaneous interpreting from English into 

Russian  

80 151.25 153 218 

Simultaneous interpreting from Russian into 

English 

122 155 180 194 

 

 

 

 

 

 

 

 

 

 

 

 
 

Task/group of participants BI AI IG PI 

Simultaneous interpreting from Russian into English 176 354 360.75 463 

Simultaneous interpreting from English into Russian 231 254 287 291.5 
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