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. . Abstract

Simultaneous interpretation: Contextual and Translation Aspects
54 .

Linda Anderson

The present study was designed to explore asbects of simultaneous inter-
pretation which have received little experimental attention. Two ex-
‘Periments are reported which assésaed the influence of linguistic and
extra-linguistic contExf of a message on its interpretation by 12 pro-
fessional interpreters. In Ekperiment-l, subjects interpreted formal
‘texts read during a videotaped conference under three conditions: with
the complete text available beforehand, a précis beforehand, and. with

no prior knowledge beyond the topic. In Experiment 2, interpretations
were compared where the conference was visible on videotape and where

it was not., The prior access to linguistic context/content and availa-

biiity of visual information had no nbticeable effect on interpreta-

“tion quality. Reasons were advanced to éccdunt for this finding. A
thi?é experiment explored the central translation aspect of interpre-
tation to ascertain the significance of the language change in éhe
task. Output by the same 12 subjects was compared during interpreta-

" tion requiring the input-output language switchr(French to English).with

interpretation where it was not (English to English), together with

output during two control tasks involving verbatim repetition of F;ench
and English. Unilingual interpretation led to output of significantly
greater intelligibility, but bilingual interpretation took no lénger to
perform and produced no significant losses in amount of information
gohveyed. ' The results were interéréted'as suggesting that some “transg-
lation" procedure of matching up input and output language items occurs

in ﬁormal simultaneous interpretation, but its extent is unclear.
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Simultaneous interpretation-is a phenomenon of bath cognitive and

linguistie icfgrest: cognitive, because of the information processing :

involved in the task as well as the interpreter's apparent ease in jug-
L * .

gling several concurrent operations; and linguistic, because of the

type & information processing he does, thé fecoding\of‘a message heard

in one language into speéch in ang}her language. The present thesis is

‘

a report of three experiments conducted into both cognitive and lin-

guistic aspects of interpretatibn. The first two look 'at contextual
o : : 4
factors surrounding performance of the task, while' the third focusses",

- on its central recoding or “translating" stage. Before reporting on

the three experiments, however, it seems useful, because the.phenomenonJ'
is still poorly understood, first to clarify what simultaneous inter-
pretation is and second, to loock at the strategies previous investiga-

tors have used to study the phenomenon, as well as what they have

found out about it. o . .

Despite its misnomer, "simultaneous kranslation®, simultaneous it:

terpretation is not simply translation in a paced and oral fofm. In
theory, it is distinguished from translation in that its focus is not
on the words of a language, but on ideas which are expreésed in speech.

Its aim is not to establish linguistic equivalents between two lan-

o
]

guages, but to communicate the meaning of a speech. Béing thebrecon-

struction of oral messages, interpretation is in theory perhaps, more

.

A}

akin to paraphrasing than to the code;switching of translation. In

b

practice, though, interpretation‘is thought to be a mixture of the two -

.

(Seleskovitch, 1976).



% : o | . o ' 9.
: In—aadition to being considéred a "twmdnslator" of speech, thé si- |
multaneous interpreter may aiso be viewed as a tomplex information |
processing device confronted by a paced, auditony, tracking task, and

. required to monitor, store, retrieve aﬁd “transl te? input in'one'lép-
guage, whqle at the same time.speaking in .anothe languaée, and moni-
toring and oqcas{gzji}y correcting his own outppt {(Gerver, 1971).

. 12 _ o

Sequestered from the conference in his soundprocf booth, he must, ana-
lyze and comprehend a continuoﬁs stream of sbeech; shape, coax and
contort the ﬁessage into thelméuld of his output language, and then
speak his versiqn of it. He is at the same time analyzing the on-
coming stream of new information and monitoring his own speech to
ensure that it is properly baced; is intelligible to his iisteners,_

. and c;nﬁeys the original meaning as he understood it, fully cognizantf
of the fact that there is no>po§sibility, when he.is in doubt, of
asking fo£ repetition or clarification of any point. .

~ Deépite general recognition that simultaneous interpretation can
and dées appear to work and -has been in ever wider use since its incep-.
tion over thirty years ago, relatively little is known about how or

“under what conditions ié works, or about the parameters involved in the

simultaneous interpretation of speech;

Most‘wdrks on simultaneocus inter&%etatfcn (SI) are manu;ls giving
general descriptions of the intérpreter's_éask (Herbert, 1965;
Seleskdvi;ch, 1968; Van Hoof, 1962). The first lengthy discus;ion of
it#appeared iﬁ an unpublished master’'s thesis (Paneth, 1957), which

did raise various issues of experimental interest, such as the time lag

-
2

¥

or ear-voice span separating interpreter output from source speaker in-

put, the use that interpreters Tight make of pauses in the input speech



and the segmentation the 1nterpreter himself performs on 1nput all - *

topzcs taken up by later researchers. Kade and Cartellieri‘(19715,

., -‘.
foreshadowing later research into attentional mechanisms in SI,‘dis-

cussed various methods which could help the interpreter cope with his
parallel ‘activities of listening to speech while produczng*rt . Hanna
(1966), digcussing llstenlng conditions and language redundancy,|asser-.
ted that any interpreter could perform effectively without 40 per cent

of what the source speaker says. The literature on simultaneous inter-

pretation abounds in Such statements of how the 1nterpreter manages to

" do-~ hls Job and the input conditions which help or hinder his task.

These assertions may seem valid enough iq}pltlvely, but they are still
largely untested experlmentally. ,Thls is perhaps because it is still a
relatively new phenomenon or_because the presumed complexity of cogni-
tive processes intervéning between speech input in the source 1anguage
‘and speech output in the target language can be dauntipg, dampening.thé

ardour of anyone yishing to dissect the phenomenon wvith any degree of
‘ : - "
experimental rigour.

- The earliest exberiméhtal research into SI often employed biiin-'
guals as subjects rather than trained interpre;grs, aﬂd_u;ed simul-
taneops interpretationlas a task incidental to the main concerns of the
experimenter which were to investigate such cognitive phenomena as
memory, attention or message processing "(Goldman-Eisler, 1967 ; Lawson,
1967; Treisman,»l96§). These were followed by general expquatory
studies whichlfogussed on various parameters of the simultaneous inter-
pretation task, pérticularly temporal ones. Oléron and Nanpon (1965)

attemptied to.study 1nterpretat10n under real conference conditions, but

then shifted td studying the performance ofjthree prdfessionai,interpre-

e e



ters, worklng from and into different 1anguages*_gpger laboratory condi-

tions. Barik (1971, 19723 1973, 1975) used six subjects, who yaried

in their io&prpretetion ability; to focus on both temporal and linguis-

o tic aspects of.interpreter'performance. Gerver'(1971), using greater -

N -

numbers of professional interpreters as subjects, conducted the first

lerge-scale attempt to manipulate various parameters of input ekperi- h

+

mentally. . |

| In ooch of éhe research usiné simultaneous'interprecetion as an
experimental task, the interpreter has been viewed primarily-as:an
information processor, with the particular nature of hig processing,

the recoding of speech into another language, being secondary The-

-t

.. general strategy has been to manlpulate some aspect of the input infor-

L]
.

-~

\tis mation and to observe the effects of the manipulation on the interpre- | \\\
' \S\\“’gﬂf ter‘s output. Use of this strategy poses two methodological problems: 7
one of measuring the effect of the input‘manipulations on the inter-
. preted speech; and one of demonstrating that the effects observed are
‘specifrc to the process of simultaneohs interoretation itself and not -,

“to the activities of paced llstening or speaking or performance of the

two 51mu1taneously

One approach to the problem of measuring the speech outout of the
interpreter has Been to use a latency measure of the fime lag or ear-
voice span (EVS) separating words in the interpreter's speech from cor-
respond{ng.words in the source speaker's speech This interval is con-.
sidered «to reflect the time involved in the various stages of proces-
sing the 1ncoming information (Barik, 1971, 1972a, 1973, 1975; Gerver,

1971; Oléron & Nanpon, 1965) .. The characteristic time lag interpreters

show is, 1in Lnformatlon processing terms, considered to be due to the



4

-

accumulation of source language items in some sort of buffer storage
while the central processor is working .on previously received informa-
tion, Longer lags presumably aid this processor as they afford larger

chunks to operate on, but because of assumed limitations in capacity of

-

the buffer store, a very‘loyg lag can lead to displacement of items
from storage and result im omissions in output (Gef%er, 1974a). Con-

versely, short lags can reduce cognitive 1oad,‘but may lead to errors
w - ) ‘
in output, since interpreters may be working on too small a semantic

. i
chunk for proper apprehension of a message (Barik, 1973).

~

The ear-voice.span is an approximate measure only, since interpre-
Tation'involves theltransformapion of.ideas delivered orally into
‘farget language,.and hence there is no guarantee that translation equi-
valents, of the nature of "chien“ = "“dog", will appear in the inter-
preted outpqt.' Further, given that two different languages are invél-
ved, matching the corresponding 2nfts of meaning in the source and

target languages rests"to some extent on the subjective judgement of

the investigator. Despite these difficulties, a'tempd%al.measure of the

~

-

interpreter output has been shown to be useful, since it varies with .
& ' : . :

input manipulationnguch as information presentation‘'rates and speech/
_pause ratios (B;rik, 1973, Ge;vér, 1971; Oléron & Nanpon, 1965), speech
léngth (Oléron & Nanpon, 1965; Barik,.1973, 1975) and ingut language
| ltOlérOn & Nanpon, 1565; Treismqn, 1965). By itself, howéyer, the time
lag measure is not sufficient. There appears to be a relatively
"characteristic" lag related to the task (Gerver, 1971; IreiSméﬁ, 1965},
as well as a maximum lag, which presumably reflects the liﬁits of short-
: S

term memory. ILf task difficﬁlty is such that subjects are alreédy ope-

rating at maximum ear-voice span, further increases in task difficulty

]



+

will not'hffect EVS, but will 1nstead result in poorer quality of inter-

pretations (Barik,. 1375; Gerver, 1971, f;7éa)

The quality of the'interpreted output must there -‘e be quantified
in some‘fashion. , Attempts to do this have usIEty of methods to-
come up with some numerical value for the amount of source 1nput that

- \

-

comes through in 1nterpreter output, The earliest 1nvest1gators (Lawson,

1967 ; Oléron & Nanpon 1965; Treisman, 1§65), al though recognizing_the
importance of units of meaning in the interpreter's task, meadured in-

terpretation quality’by counting the number or percentages of words

porrectly rendered in. interpretations. The drawback of this word-count

approach is that 1nterpreters are not engaged in translating words,-nor
in translating a maximal number of the original words. Human and

machine translation studies (Hockett, 1954; Yngve, 1955) have advocated

even the sentence as the\proper translation unit, and Simultaneous

interpretation researchers (Barik 1975; Gerver, 1971; Goldman-Eisler,.

1972b) have repeatedly found semantic/grammatical phrases to be the unit

of analysis 1nterpreters commonly work on. Some'investigators coﬁpoun- )

ded the problem of word- count analyses by comparing wcrd differentials

in’ 1nterpreted vers{)ns w1th written translations/bf the same passagea

(Lawso?:;1967 Oléron & Nanpon 1965) LAs has already been mentioned,

the niture of the interpretation task precludes the type of lexical cor-

-,

respondences between the original and interpreted versions‘that one

would expect in written translation. . (H' . e
) \
Later. 1nvestlgators (Barik, 1971,.1975; Gerver, 1971,.1974a), re

).

£ined the analysis of 1nterpreter utterances by classifying output into

-
’ “

general categories of omissions, additions .and substitutions together

v

with words correct, in the hope- that these would-provide clues to-the

- - _
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pfocesseé involved in the task. There does seem to be some agreement
about the gﬁ%iability of suqh categories in assessing translation
quality (Brislin, 1976). However most researchefsn despité fhe fact
that any measure of the quality of interpretations must take account of
whether they are actually understandable to‘listenets, excluded even
intelligibility from their assessments (Barik, 1975; Oléroh & Nanpon,
1965). 1In these, as in many attempts at content analysis in traasla—
tion in_§5neral, the systems used have ggderally been subjective and
tend to ;ppeal to the expérimenter’s iniuitions about é;burate transla-
tionn Such subjectivity may be inevitable, but more objective tech-
niques are possible (Brislin, 1976; Macﬁamara, 1967a) . The besgt solu-
tion ln simultaneous interpretation research so far seems to be the
method Gerver (1971, 1974a) used: in addition to the categories of in.
terpretatlon quality mentioned above, he used independent raters to
evaluate interpreters' transéripté acéording to two nine-point scales
developed by J.B. Carroll (1966) for comparing human and machine trans-

lations. These scales were designed to measure the 1ntellig1bility and
informativeness of the transmi;t;;_;ébsage, and as such they reflect
much more closely than do the above categories the actual aims of the
interpreter atlwork.

The second,hethodological problem in studies of simultaneous inter-
pretation, that of demonstrating that the effects of the input manipu-

lations are specific to the interpretation process, is a,difficulty only’

in‘qtudies which are concerned with establishing the nature of the

-—
~ T

- process. Many investigators have examined ‘the effects of various input
parameterslas they might occur in the practice of interpretation, withe

out'being‘goncegned with whether these effects were on the interpreta-

.



tion process or not. However, if jpne wishes to draw conclusions about: ~

central processes peculiar to the 1nterpreter s task, some sort'of

_ control is necessary. 1In fact a small number of 1nvest1gators have
handled the problem by 1nclud1ng a shadow1ng control group (Gerver, 197lx_
1974a, Treisman, 1965). Shadowing, 1nvolv1ng the word-for-word.repeti-
tion of auditory input, controls for the nore “"peripheral" aspects bf
the interbretation task, that is, the processes involved in simulta.
neously speaking and listening to speech Studies which -have used &
shadowlng control have consistently observed that the ear-voice span
for interpretation is longerlthan that for shadowing, suggesting that
the level of Processing required in interpretation is‘more complex
(Gerver, 1974a). Treisman (1965) suggested that shadowing may inﬁqlve
only one central representation which is shared by input and output,- A
related finding, that the unit of analysis in interpretation is a najor
sentence constituent or phrase (Gerver, 1971; Goldman-Eisler, 1872b;

. Treisman, 1965), as opposed to a single word in shadowing (Gerver, 1971;
Treisman, 1965), also points to differences between shadowing and inter-
pretatlon that ~may be relevant to the processing involved in the latter.
Thus, a shadowlng control appears appropriate in any’ study in which in-
ferences are belng drawn about central processes of 1nterpretation.

Turning now to a more detazled consideration of the f1nd1ngs on
simultaneous interpretation, these can be subdivided into two broad
categories, (a) characteristics of the input material.and (b) charac-
teristics of output and input/output relations. Most research by far

"has focussed on the ‘first category.

bl



Characteristics of the Source Material

Among the parameters qf the input material which have been experi-
meétally shown to affect simultaneous interpretation are semantic and
syntactic redundancy of the input speech (Treisman, 1965), input pre-
sentation rate (Barik, 197?3, 1975; Gerver, 197%; Goldman-Eisler, 1967,
1972b; Oléron & Nanpon, 1965; Treisman, 1965), the length and nature of
the input speech {Barik, 1975; Oléron & Nanpon, }965), and the language
in which it 1is spokén (Barik{ 1975; Goldman-Eisler, 1972b; Treisman,
1965). ' : -
Reaundancz. Writers on simultaneous interpretation have stressed éhe
usefulness of source language redundancy in tﬁe interpreter's task,
sugge;ting that it might facilitate decoding of input'ﬁgder high levels
of signal-distortibn' énd interference (Hanna, 1966), or might help the
interpreter make up time in. his sentence comprehension (Kade &
Cartellieri, 1971). Treisman (1965) experimentally manipulated source
language reaundancy and, using unskilled.subjects, compared the effect
of interword constraints, both syntactic and éemantié, on the effléiency
of performante_in shadowing and inéerpret{ng. Information load, mani-
pulated in passages with various orders of approximation to English and
Frencﬁ,'was found to have a greater effect on the number of words correc-
tl; transmitted in the'interpreting task thaA'in the shadowing. Seman-
tic con#traints were found to be more heipfﬁl in interpretation than
syntactic oneé, while the reverse Qas true égr shadowing. Gerver (1976)

referred to aﬁ experimental findiAg with Russian-English interpreters:
75 per cent of their responses to passages designed to instill a mis-
1e;;ing set appeared to be according Eo subjects' expectations, rather

than what they actually heard. Skilled interpretefs have been found to



make errors that can be traced back to erronecus expectations about the
development of sentences (Seléskoviteh, 1968).

Presentation Rate, Interpreters themselves generally agree that there

.is afn optimal and all-important rate for input speech, of roughly 100
to 120 -words per minute (Seleskobitch, 1968; Thiéry, 1974). Speech _
rates both faster ané slower than this optimum are considered to lead
to decrements in performance (Seleskovzcch 1973). Experimental
studles manipulating input presentatzon rate-have all used rates faster
than the presumgd‘optimum. Across studies, rate has been manipulated
in several different ways: as information rate in bits per second
(Treisman{ 1965) ; as broadly-defined speech/articulation rates and
speech/ pause ratios (Ba;ik, 1973, 1975; Geldman-Eisler, 1967, 1972b;
Oléron & Nanpon, 1965); and as controlled speech/ pause ratios ln com-
| pressed speech (Gerver, 1971)

Findh@é have not been consistent throughout, but subjects have
generally been found to cope with faster éresentation rates b9 in-
creasipg the length of the EVS somewhat and decreasing its variability
(Barik, 1973; Gerver, 1971; Oléron & Nanpon, 1965). Most studies how.
ever report that between subjects, the average ear-voice span levels
off at-igss than 5 secoﬁds, normally 2 to 3 seconds or 4 to 5 words.
There are marked individual differences among interpreters, but even
those who work with long iags seem to-increase it only up to a maximum
of 10 seconds (Goldman-Elsler, 1967 ; Oléron & Nanpon, 1965). A rela-
tively consistent time lag within subjects was also found in these

studies and is considered to reflect the interpreter's having learned

how fast he can“process input without losing it through forgetting

)
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(Barik, 1973; Gerver, 1971). Once the maximum limit on time iag éas

reached, further increases in input rate were found to be associated

with number and length of omissions of input (Barik, 1975). Tréisman

(1965) foun@ presentation rate to‘affect‘the interpreting group more

than the shadowing controls in terms of words correctly rendered, but

" not in terms of ear-voice span. . X
The only extensive investigation of the effects of input rate on

simultaneous interpretation, as performed by professional iﬁterpreters,

was-done by Gerver (1971) as part of his doctoral thesis. Subjects were

assigned to either interpret or shadow French input at five éoﬁtrolled-

speech rates. He found first that the iqterpreting group corrected

f]

more ‘and omitted more and longer passages than the shadowing group. Up
. ) .

to a presentation rate of 120 words per minute, the strategy that in-

terpreting subjects appeared to use to keep pace with input was to

speak more and pause less, thereby maintaining a fairly steady output

rate. As input rates increased to higher levels, subjects in the inter-

)

preting task paused more and longer and spoke less tﬂan the shadowing
controls, who continued to keep’pace with inﬁut by pausing less and
speaking more. Thus, tﬁe_faster presentation rates‘had little effect on
shadowing ear-voicé spans, which ranged from 1.24 to 1.31 seconds, but
did efféctively'inc}ease the interpreting EVS, from 3.1 secoﬁg; at

95 wpm to 5.15 seconds at 164 wpm. . With each increase in presentation
rate starting at 95 words per minute, the amount correctly interpreted '
decreased and omittea material was longer (from 96.3% corréctly rendered
at 95 wpm dohﬁ to 58.1% at*lsalwpm), with proportionately fewer self-
corrections-beigg made of errors. . From these findings{ berver inferred

that interpretation involves more processing than shadowing does and
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concluded that fagter rakes affect not the peréeption but the proéessing
of input. The_optimal inpﬁt rate for interpretation, according to
Gerver's measures of errors of commission3 omission and self-corrections,
appearéd to be between 95 and 420 words per minute. Past this rate, @ge
R .
intervals between items may have become shorter than.the time needed to
procegs them, and subjects thenceforth appeared to work in bursts,

lengthening pausing time and speaking less.

Speech Length. Length of the input speéch hag been found to affect the
accuracy of oufput and the resp055e latencies of interpre;ers, W;Fh

diminished accuracy and gradual lengthening of the ear-voice span up to
a maxiﬁum of 10 seconds, the longer ;he source speech lasted (Oiéroﬁ &
Nanpon, 1965). Barik (1975) also found a tendency for his trained sub-
jects to lag further behind with longer input speech. However, Oléron
and Nanpon (1§65) compared performance only between isolated words,

sentences and pa;agraphs of various lengths,.and confined themselves to

counting the number of words added or omitted in the interpretations.

»

Source Language. Particular input languages have been shown to have an
effect on the percentage of words correctly rendered as well as on ear-
voiée spans (Treisman, 1965), on ghe way interpreters segment‘input
(Gbldman-Eisler, 1972b), on the interpreter's speech rates kBarik, 1975,
and on the number of errors and omissiens in intefpretations {Barik,
1975) . However, since these studies used laﬂguage groups that were
small, heterogeneous and variable in their ihterpretatiﬁn skills, such
findings cannot resolve the q;eStion of whether interpretation from or

into a particular language may be faster or somehow better.

Type of Input, Writers on simultaneous interpretation have continually

stressed that notwithstanding the rea&%ng aloud of written texts that



ocsuré.frequently in the conference situation, intérpretation is pro-
perly intended for eéxtemporaneous speech, in the same way as transla-
tion is for the written text (Seleskovitcﬁ, 1976). Barik (1973, 1975)
manipulated type of input speech and found that the more.prepared,

less spontaneous presentations led to greéﬁer speech and articulation
ratios of intérpréter speech over original speech, with fewer addition;-
and more,longer omissiong occurring. Barik reiated these effects-
direérly back to the generally greater speech rates and speech/ pause
ratios in the more prepared materials.

In summary, the features of thg input material that have been )
experimentally investigated, such as‘spgeded presentation rate, pre-
dictabiliéy and amount, type, and language of input have been demon-
strated to have an effect on both the temporal characteristics and the
contents of the interpreted versions. Where a shadowing control was
used, input rate and redundancy have been shown to have greater effects
on interpretation than shadowing (Gerver, 1971; Treisman, 1965), sug-

. ‘ S -~
gesting that such effects are on the complex language processing of ~

: -
simultaneous interpretation rather than on the peripheral activities of

™.

sbeech?&g;ceptiOn and production.

Forméi Characteristics of Output and Input-Output Relations

Various investigators have examined the formal characteristics of .
interpreted spegch and compared such features as speechlgause times and
speech segments in the original and interpreted versions in an attempt
.to understand the attentional mechanisms of simultaneous interpretation.
They have found, first of all, that simultaneous interpreters have their
own particular way of segmgnting the input speech: these segments are.

evidenced in the chunks of source language speech which the interpre-
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ter’'s ear-voice $pan encompasses and are cons1dered to be the units of
meanlng which the interpreter is processzng (Goldman-Eisler, 1967,
1972b; Oléron & Nanpbn, '1965; Treisman, 1965) . coldman-Eisler Leiiby}fh

. - L] )
found that. interpreters had a “"constructive" way of segmenting the in%ﬁ
- l
- speech: in about 90 Per cent of cases, interpreters tended to 1gnore
input segmentation and impose thEIr own, although 1dent1cal segments in

the two versicons did occur more often for slow input speech than for

fast. Although.the type of chunking did vary somewhat with the input.
language considered, English! French and Germah, 90 to 95 per cent of
the time the minimum EVS segment consxsted of a subject- pred1cate expres-
sion (NP + VP) with the vp appearing -to be the ecritical determiner of
meaning for the interpreter. The 1nterpreter in varlous4stud1es
(Goldmén-Eisler, 1872b; Oléron & Nanpon, 1965; Treisman, 1965), seemed
to wait to hear the syntactic and semantic structure of the phrase
before beginning to inferpret it. Treisman (1965) reported that her
subjects attempted Lo interpret even random word strings as though they

were phrases. .
Writers on 51mu1taneous 1nterpretation have suggested that Pauses

in the input speech are very valuable to the 1nterpreter as they allow

him to catch up in his proce551ng of the source speech (Kade & Cartel-

lieri, 1971). This raises the issue of how simultaneous "simultaneous"

interpretation really is. A number of experimenters conducted synchro--

language pauses more than would be expected, and to be expanding pause
time beyond that of the source speech (Barik, 1973, 1975; Goldman-

Eisler, 1967). The .conclusion was drawn that the interpreter pauses
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during the source speaking time in order to analyze the input speech,"
while crowding as much of his own output as possible into the source

pausing time, in order that he may avoid having to listen and speak at
.

the same time. In Goldman-Eisler's later (1972b) study: however, she

found that simultqneity of opérations was quite posgsible: the fastér'

the input, the greater the simultaneity between input and output. This

finding led her ts‘speculate on how the var%pus operations in interpre-

N
. tation were phaséﬂ. Gerver (1976) had found, with professional inter-

.

preters as subjectgz that over 85 per cent of input was correctly

- :
interpreted when an average of over 75 per cent of the total tiﬁé was
spent in simuitaneous speaking and listening. As he';oihted-out, most
of.the unfilled pauses ocgurring in input speech which ﬁave been
examined in simultaneous interpretation studies are too short, under
one second ibng, for interpreters to use them actively for. cramming out-
put into.- Eew words could be crowded even into lbnger input pauses, as
interpreters have commonly been Yound to speak‘at rates of between 1.6

'

and 2 words per second (Gerver, 1971).

Regardless_of'their usefulness for speaking in, pauses have been
found to assist the interpreter in another way. The findings of Goldman-
Eisler (1972a,b) ;nd'Barik (19723, 1975) suggested that the locus of
pauses at grammaticél bdundaries in the source language texts, éore

-

EFEquént in 1esgﬁfppntaneous speech, might be an important factor
‘affgct;ﬁg inter;re;er performance, ﬁotably in terms of the number of
oﬁissions in Bis_output.: fhe suggestion was made that such pauses, by
delineating units of meaning, might be aiding the interpreter to decode

the meanings in the source speech (Barik, 1973). Gerver (1971) experi-

mentally manipulated this issue by using input materials with and
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without unfilled pauses, stress and intonation. He found that these

'

variables did appear to assist the interpfeper in décoding and/of
'regoding the source text, although whether these effects were §pecific
to interpretation is not clear, since no shad9wing cordtro]l group waé‘
involved. The interpreters’ ear-voice spans were not affected by the
manipulation, but the number of errors increased and signifipéntly less’
-of the input was correctly rendered wi;h proportionatef& fewer. self-
corrections being made. It appeared éhat to‘maintain a constant EVS.

to keep pace with the continuous input, more channel capacity was being
diverted to the task of decoding and recoding the continuous input, and
thus less was available for monitoring output,.

The attention-sharing aspect “of simgltaneous interpretation is no
longer really in doubt, It has repeaéedly been shown, moreover, that
concurrent.tasks can be perforPed siqﬁltaneously, that attenLion may be
shared ard not inevitably switched between them. Performancé on such
verbal transcription tasks as typing, stencgraphy, etc., can be “gur- -
prisingly" efficient,- with attention being more efficiently shared, the
more overtrained or éutomatic the skills in§61ved (Peterson, 1969).
Gerver (1974b) experimentally manipulated the time-sharing question,
and tested the extent to which simultaneous listening and speaking
itself impairs perﬁormance on cognitive tasks., With the ta;ks éf intef-
preting, shadowing or just listening to recordings of French prose,.and-
using English trainee interpreters as subjects, he found recallﬁscores
highesf for subjects who simply. listened, nggesting'that the simul-
taneity of listening and.sbeaking required by the other two tasks did

interfere with comprehension and/or retention of information. What was

interesting was that recall was significantly better after interpreting
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than after shadowing: given concurrent cognitive tasks, it was still
possible to comprehend and recall what was heard, and recall appeared'

to be enhanced by the more complex operations required in simultaneous

interpretation. .

Gerver (1971) proposed a model of the information processing occur-
ring in simultaneous interpretatién based on. his own and'previbus
research into mechanisms of attention allocation. He admits it can
only be cénsidered a first apﬁréximation, since systematic énalysis.has,

" .

' not been done on all aspects of the task. The model is a multi-cbannel

one, with attention under normal conditions being shared between short-

. . ‘b-_ . Iy
term memory operations, central recoding processes and output monitoring

and correction. There are gaps in-his.model, as Gerver himself admits.

Fl

Although compreheﬂg{Ve in many respects, the central portion of his
. _ ‘

flow chart that depicts the process of simultaneous interpretation
simply features two boxes: one containing the instructions "decode and
store source language', with an arrow.pointing to the next operation
which is labelled "encode and store target language". The flow chart
provides for a “code godk“ which contains the source 1ang;age lexicon
and grammar, whereby source language input is decoded into its deep . ¢
structure, wgich is then encoded, by means of the target language code’
bobk, into the surface structure of the target language. The model,
however, says-nothing about the way the structure of the source 1anguagé‘
message is mapped onto that of the target language, nor about how target
language units are matched up with source laﬁgﬁage unitg.

The fact that Gerver's model of information processing in SI pays

-

little attention to the special characteristics of the task, namely

. r
that of going from receiving a speech in one language to giving the
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meaning of it in é different lénguage, is perhaps not surprisiné,‘sincg
the amount of relevant experimental data from adequaE;ly designéd
research is quite limited. As already mentioned,'only two studies
-(Gervgr, 1971; TéeiSman, 1965) employed a shsapwing control group. In
all.other cases, th;'effe;ts observed:may have been central £o the
interpretation process or peripheral or a combination of both.
Furthermore, the metho&s used to quantify interpretation quality
were in most studies somewhﬂﬁ wanting, since tﬂe adequacy of interpre-
tation depénds OA how much of the meaning'in the in;ut speech is pre-
served'in the_inte;pretation, not how many words come through in it.
The only invesﬁigator‘to go beyond the word-level'approagh was Gerver
in his (1971) experiment on thg effects of input noise. He was also
the first researcher to take intelligibility of the output into account.
Not all studies used professional interpreters as subjects and .
r N
where they were used (Barik, 1973; Gerver, 1971; Goldman-Eisler, 1967,
- 1972b; Oléron & Naﬁpon, 1965), the sample was often small and the
degree of training varied. Thus findings may. have been cgataminated
by the.effects_of insufficient training, since there are substantigl
enough differences in the skills of evén experienced interp?eters.
(Pinhas, 1974). Even when experienced interpreters wére used, they
were not élways working ito their usual target language (Barik, 1973,
~ 1975; Oléron & Nanpon, 1965), with agaiﬁ thé:possibility of results
being contaminated by the effects of inexperience in particular output
languages. Few interpreters are officially "bilingual' in two ‘output
languages., The *reflex" interpretétions (Seleskovitch, 1973) or trans-

literations, which have been reported in studies using inexperienced

subjects (Barik, 1973, 1975), or subjects working in unaccuétomed}

"
o




directions (Barik, 1971, 1973, 1975; Oléron & Nanpen, 1965), can

-

scarcely shed light on the way tra;ned interpreters normally' process

Ed
. -

their input.

Apart from these methodological considerations, if one examines
simply the content of the small amount of experimental research that
has been done, there are two obvious gaps in it. The first is thé empty
hole in Gerver'e‘model, that is, the absence of. any resi%%ch on the cen-
tral processes tnvolved in the interpreter’ ;.recodlng of input recelved
in one language into another. This pertlcular point will be picked up
in the introduction to the third experiment of the present study. The
second shortcoming is that simultaneous interpretat%on_dqes not take .
Place in vacuo, and yet most investigators eave largely ignored the
context in which interpretation is done. It is this context which the
first twq experiments of the present thesis propose to examine.

Fhere are at least three aspects of the environment in which inter-
pretation takes place which are universally assumed to affect the
quality of interpretation, 50 much so that they are expressly incorpo-
rated into the interpreter's working conditions as laid down in his
contract. The first requirement is that the booth be soundproof and
free of environmental noise and that the sound system be adequate to the
task; the second is that if texts are to be read in the course of the
conference, an abstracﬁ or the complete presentation be made available
to interpreters in advance of the conferenee; and the third, that the
interpreter heve a comfortable view of the speaker and audience,

The first aspect, the 1mportance of opt1ma1 listen1ng condltions,
has been investigated experlmentally and found to have a great effect

on both the contents and delivery characteristics of the interpreter's

’.:.. .
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output, Gerver (1971, 1974a), using three noise levels and the tasks

=

of interpreting and shadowing performed by'professional interpreters, . -

tound that EVS remained fairly constag§ in both'tasks under all noise
- . V
conditions, but that noise increased pausing time during interpretation -

more than during shadowing. Noise had a éreater effect on the inter-

preting group than the shadowipg controls in terms of the number of

omissions and errors, as well as corrections of errors, althougt_nos‘in
N el .

terms of number of words correctly transmitted. .

While poor listening conditions have been shown to lead to de-
terioration in interpretation qualify, no one has vet investigated the

» . . . . :
two. other contextual conditions that ar® clauses in the interpreter’s

.

contract.

Linguistic context at the.§éntence level has beéhvfg:;;ng affect
- performance during inherpretation, particularly semantic cbntext
(Treisman, 1965), and intérpreters have beer’ foynd Bo make errérs’?aééd
on wrong expectations arrived at on the basis of linguistic and non-
linguistic cues (Gefver, 1976; Seleskovitch, 1968). No research; how-
ever, has looked at thg gffecfs of linguistic context in interpreta-
tion bey&nd the sentence leﬁel, of the type that would be provided by
prior reading of the text or summary of a speech for inte?pretation.
Yet people do not regular}y gnalyze seatences in isolation (Schank, -
1972) and context effects go muth beyond the sentence level (Bransford
& Johnson, 1972). A‘nmssage for interpret;tion could be considered to
be not a sum of sentences, but an organic whole, in which each sentence
is interpreted with respect to the broader linguistic and situational

context in which it is uttered, Written translation has been shown to

improve when the total context of the message for translation is
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inEreased (Triandis,'1976). Even ir the }elatively simple Speéch pro-
.éessing task of shadowing, individuals‘%ave been fbund to make use of
linguistic context well beyond the scope of a sentence (andlg, 1978).
. The Presence of 11ngulst1c context surroundlng a message would
seem to be particularly important in simultaneous intérpretatiogiyhen
the message is contained in a prepared text which ig tc;be read aicud.
Simultaneous interére;ption as éé:fioned earlier is properly intended
for.sPontaneous speech (Seleskovitch, 1976) and any interpreter will
testify to the fact that 1nterﬂpet1ng written texts presented orally
poses partlcular problems and 1§ qu1te different from, 1nterpreting
spontaﬂéous speech. 1In addition to the tlghter, more formal style of
written Presentations, [SPeakers who read their texts generally speak
more fluedtly and fastegwéhangwhen speaking "off the cuff" (Oléron &
Nanpon, 1965; SeleskoQifch, 1968) Speakers tend to he51£ate more in
spontaneous speech (Barik, 1975; Gerver, 1971: Goldman-Eisler, 1958,.
1967), which could afford respite, processing or catcﬁ-up time for
interpreters. for ail these reasons, if speeches are to be read
dur;ag confefanES, an abstra;t that sets them in context, provides a
general view of the main points and progression of arguments, or
béttgr still the complete text containing both form and content ;re
thought to be iﬁvaluable aids to tﬁe interpreter.

The total content of communication includes, in addltlon, the
extra-llnguistxc context surrounding the speech being ﬁelivered - the
-, gudience, the speaker's relation to it, his background, the purpose of
of the conference, the “sociolinguistics" of the confereﬁcé environ-
mEng.“This7inf?rmation is available in varying degrees to the inter- ’\£:§

p%etéf who aﬁﬁ/;rocess it as background to his analysis of the diS- \_

.
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course itself. The importance of perceptual context 'in message pro-
cessing in general was clearly demonstrated by Bransfﬁrd add Johnson .
(1972). Noﬁ-verbgl, visual information, such ;s the.speaker}s facial
. expressions and gestures and his audience's reactions to what he is
saying, is considered tb be an integral paré of the overali communica-
tion éysﬁem that supports and complementg the verkal ‘portion in complex
ways (A;gyle, 1972}, It gives rhythm ;nd effective colouration to
speech, contours and punctuates sentences, provides a Qhole range of
nuances that can supplement attentuate, modlfy, correct or contradict
the meanings of the verbal portion (Lurgat 1972). Mehrabian (1971),
studying the relative part played by verbal, vocal (prosodic and para-
linguistic) and facial information in communicating feeling, had sub-
jects interpret human gmotions on the basis of these three types of
cues. His results showed facial expressions té be the most powerful
indicater of feelings.

A noted interpreter has stated flatly that interpretation will be
unsatis%actory if the visual context is unavailable (Thiéfy, 1974) .
An illustration of the degree to which meaning can depend on visual
context is evidenced %n an incident which occurred during a convention
where the author was working. The chéirman was heard to say firmly
and quite inconséquentially, "I have not finished ... this afternocon."
Thevlnterpreter working was at a loss as to the meaning of these words:
her view from the booth blocked her sight of the delegation of pro-
testers who had at that moment entered the back of the hall and were
attempting to interrﬁpt the "chairman to protest an increase in dues
that was scheduled for public discussion that afternoon. The meaning

b

of these words could only hlve bqgn constructed if the interpreter had
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some referential knowledge of.fﬁe situation.

Experiments 1 and 2 of the presént thesis were designed to eval-
uate the importance of these linguistic and extra-lingquistic context~
ual factors on the performance of simultaneous interpreters. Experiment
1l Qas te ascertain whether prior information about either the context
or total contents of a message would make any differehce tg the inter-
Pretex's peéformance of the message. The affects could be on the percept-
ion and/or encoding of the'input speech, or on the recoding and/or pro-—-
duction of output speech. Three conditions ;ere used: a “"text™ condi-
tion, where su?jects jusg b;fore iﬁterpreting received a written copy
of tﬁe speech, containing tétal form and linguistic/informational contené;
a "précis" condition, where subjects read beforehand a summary of the
speech which set it in contéxt,'highlighted its main points .and structure/
but was devoid of any phrésing to be usqdl; and a "no information” control
condition, where subjects had.no prior ﬁnowledge oflthe speech beyond
its topic.

Experiment 2 focussed 06 the effects of the visual céntext, over
a:nd above the verbal content, on intez:preter performance. Two conditions
wére used: a "video on" interpreting condition, where visual information
of the confereﬂce setting was available to subjects through a videotape
recording; and a "video off" condition; where no such information was
available.

Experiments 1 and 2

' Method
Subjects

Subjects were 12 professional simultaneous interpreters -who had

1 .
The first two conditions used are typical of the "real" inter-
- . g : :
pretation situation.
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been working actively for a minimum of 5 years. Two)yere officially
classified as English-French bilinguals, whi;h means that they had two
active "A" or output languages. The.;ther ten were "English-booth"
interpretefs, with English as their "A“.1§n§uage and Frénch és a pas-
sive or input language. The five-year critéf;on was a partialrcontrol
for level of interpretation ékills; in practice however, as in any
profession, there are yyoad gradations in;skills‘evenngong experienced

L

interpretérs (Pinhas, 1974).
Materialg ’

The gtimulus materials for interpretation in the two experiments
were vid;o-taped recordings made during an actual series of conferences
conducted in English and French oﬁ the topic of university research,
organization aﬁd fundfﬁg. The confgrence was held in four separate ses-
sions, each consisting of a formal presentatioh by a guest épeaker, fol-
lowed by a speaker-panelist discussion and an audience question-and-

answer period. The passages used as input material varied widely, in

styie and delivery rate, Excerpts were taken from the twelve-hour mas-—

ter tape and dubbed onto half-inch videotape for use in the present
study. Written transcripts of all input materials were also made.

For Experiment 1, the input material was taken from the formal, pre-
pared presentations made in French by three different speakers. Each
separate passage was broken down into about 4 minutes of interpret;ng
"warm-up" materiél, followed by about 6 minutes of material to be ana-
lyzed. All speakers read their presentations, but one (Speaker 3)

did on occasioqquB@rthfrom his text to illustrate points. %he three
presentations were tranécribed, with false starts, repetitions, etc.;

eliminated in order to gimulate more closely the texts of Prepared _
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speeches which interpreters may receive in real situations. These texts

were for the "text" condition. One-page summaries of these texts were
made for use in the‘"précis" condition. - .
" Input material for Experiment 2 consisted of 6 passages (6 minutes
long on the average) of spontaneous French speech on the‘sémg topic of
university research, which were taken from the speech of 6 different
panelists who spoke during the discussion periods féllowing two of the
‘formal presentations. In order to maintain the internal continuity of
each discussion, it was decided to treat these 6 passages as two integ-

ral blocks of 3 speakers each, with passage order invariable within

each block. In each block, the first 4 minutes of input speech were
‘ ~ %

considered warm-up material.

The dependent variable being interpreter performance, it was decided
. ,

*

to measure two separéte aspects.of performance, its intelligibility and
i£s information content, by means of the.two scales developed by
_Carroll (1966) and used by Gerver in his 1971 experiments. Carroll had
found the scales to be highly correlated and to differentiate reliably
between the human and mach%ne translations used in his study. " The niﬁe-
~point Intelligibility Scale assesses the degree to which the trans-
lated version sounds like normal prose and would be understandable in
the same way as if it had been originally spoken in that language.
"‘Since interpretations can gh highl} intelligible aéd the product of the
interpreter's fertile imagination, ‘a se;ond scale, Carroll's nine-point
Informativeness Scale, was used to measure the more conventional trans-
lation variable of “fidelity" to the original. This second scale turns

_the fidelity question around by asking how much new information the

original message is perceived to convey after the translation has been
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studied by raters. If it iz judged to contain_informatfbn that is mis-
sing or totally different from the message in the translation, the
original is scorgd as highly informative, Conversely, if the original
tells the rater nothing new or more than the translation did, it will
be considered uninformative., - ) - .

It will be noted.that neither of these scales was developed for
interpretation and that thg assessment of ﬁerformance they afford is
global and takes no account of types of translation digruption or of
style or "élegance" of interpretations. Since simultaneous interpre-
tation is best viewed as "pragmatic“, as opposed to "linguistic"™ trans-
lati;n (Brislin, 1976), its focus being on the effective ;ransmission
of a recoded message and the preservation of information in the process,
the two scales were considered suitable for the present study.

— Procedure

All stimulus tapes were Played individually to subjects over Lloyds
model Y707 earphones from a Sony AV 3600 videofape recorder, with each
subject having a clear view of the Sony television screen. Subjects'
output was recorded via a microphone on one track of the subject tapes
by means of a two-cﬁannel Uher 8000 tape recorder, -with input speech
simultaneously recorded on the other track. In Experiment 1, subjects
in'the “texﬁ“ condition were asked to read the text of the speech, but
were not allowed to note down anything from the text. When they had
finished, the text was retrieved, the VIR and television tﬁrned on and,
after voluﬁe was set at a level comfortable to subjects, they were
instructed td start interpreting. The “précis" conditio& followed the

same procedure, with the text summafy being given to subjects to read.

In the "no information™ control condition, subjects were only told of
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the topfb of the conference and, after an equivalent waiting period,

were asked to start interpreting. . Between each of the three experimen-

.

tal conditions, squects were given a short rest period before begin-
ning the next condition. In Experiment 2, for the "video on" condition,
subjects saw the proceedings on the television screen; in the "video
off" condition, the television monitor was turned off and only the
sound track of the videotape remained on. Here again, the th cbndé-
tiogs'were separated by a short break. . |
Subjects were tested individually %h one session lasting approxi-
mately tﬁo hours, with rest periods after each experiment. Half of the

subjects were randomly assigned to do Experiment l first, and the other
half, Experimént 2 first.

Transcripté of source and interpreter productions in fhe two ex-
periments were given to two raters to score according to Carroll's
Intelligibility and Informativenesé Scales. It was decided, contrary
to Gerver's (1971) practice, to transcribe interpreter tapes in full,
with‘false starts, hesitations, repetitions, and gropings left in,
since 'what listeners hear i{s the unexpurgated versions of the interpre-
tations and it is on these versions that comprehension is based. An
ideal,but prohibitively time-consuming Qay to have the interpretations
rated, which would most closely simulate actual listener judgements,
would have been to have judges listen to the soﬁrce and interpreter
tapes, thereby recéiving the whole panéply of oraf features.which writ-
ten transcripts cannot provide. In th:'present experiments, the two
raters, one professional gnd one student i;terpreter, were instructed

in the use of the scales, and then asked to bear in mind that passages

had been conveyed orally and to read passages aloud as they scored themn.
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Design

Experiment 1

28.

o .
The scores which each rater assigned were pooled for each subject within
experimental conditions. Subjects' scores in each of the two treatment

conditions of Experiment 2 were collapsed across passages within blocks.
.Experiment 1 followed a one-way treatment x subject model, with
each subject interprgting one passage in each of the three treatment
conditions. The three passages were counterbalanced across conditions
and the order in which treatment conditions were administered was
counterbalanced across subjects. Experiment 2 was also.a repeated
measures design with the twe blocks {of 3 passéges each) counterbalan-
ced across the two treatment conditions, but with the otder of-passages
within blockg being invariable. Half of the subjects received the
"video on" condition first, the other half the “video off" first.

Results

N

Inter—judge reliability, assessed by means of the Spearman rank

correction method, was ‘judged to be satisfactory. The rho values for

intelligibility scores on the three experimental paséages ranged from
.78 to .84, wﬁile those for informativeness ranged from .83 to .91.h
Means and standard deviations of intelligibility and informative-
ness scores in each condition are shown in Table 1. High numbers on
the nine-poiﬁt'Intelligibility Scale and_low numbers on the nine-point
Informative S;ale dencte superior performance. A rating of 0 on this
latter scale is provided for cases where the translation conveys more
information than the or?ginal. As can be iﬁferred from this Table,

analysis of the data showed no significant effect of prior information

about the content of the speech on either the intelligibility measure



Table 1

Means and Standard Deviations of Intélliéibility and Informativeness
Scores as a Function of Degree of Prior Information about Speech

Content
( Experiment 1)

o~
'l

L)
[}

Meagure _ . Prior Information Condié%oq
Text Précis No Tpformation
M s M S M | 5
Intelligibility 6.50 1.30 6.71 1.37 6.67  1.48
Info;mativeness 3.24 1.50 3.27 1.32 3.41 1.52

Note: Highest intelligibility score = 9.

Highest informativeness score = (.
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or the informativeness measure. (Both F ratios were less than 1).
The source tables for the two analyses are given in Appendix 1.

Experiment 2

-

Spearman rank correlations again indicated high inter-judge re-
liability for ratings of both inférmativeness and intelfigibility of
the \wo blocks of passages, the reliability cdefficients being .86 and
.80 for intelligibility and .86 and .85 for'informatfbéness.

Means and standard deviations for subjects'.scores on the two scales
iﬁ the "video on" and “wideo off" condiéions are given in Table 2.
While intelligibility and informativeness were both slightly better
with the video on, as may be seen from the L values given in Table 2,

" in neither case was the difference statistically significant.
Discussion ‘

The results of Experiments 1 and 2, focuséing-on the linguistic
and extra-linguistic context of the intérpret;tion situation, are some-
what surprising given the conventional wisdom regarding the influence
of these variables on the quality bf interﬁretqtion. Could the stipu-
lations in ;he_interpréter's contract with regard to having a good
view of proceedings and reéeiving prepared speeches in advance of the.
conference be groundless? The present findings would seem to say so.

In Experiment 1, mean scores for each subject écross prior infor-
Matioh conditions ranged from 4.3 t§ 8.3 in terms of iﬁtelligibility
of output, and from 1.97 to 5.86 in informativeness. 1In Experiment 2,
scores rénged from 5.6 to 8.0 on intelligibility, and from f.lZ to 5.52
on informativeness. The maximum ranges posgible in these Scales are
from 1 to 9 for intellifibility and from 0 to 9 for informativeness.

The ranges found afford some idea of a problem which was encountered



Table 2
v

Héaﬁ; and Sﬁgndard Deviations of Intelligibility and Informativeness

Scores as a Function of Viewing Condition

( Experiment 2 )

Measure Viewing Condition

o @
* Video On Video Off :
M s M S
Intelligibility 7.09 .81 6.96 .69 .94 ns-

Informativeness 3.20 1.08 3.35 1.14 .62 ns
Note: Highest intelligibility score = 9.
Highest informativeness score = 0.

Critical value for t1 o5 1s 2.20
] * .



with the subjects used in the present study. There was considerable

variability among them, despite the five-year experience criterion.

Given this possibility of variability among interpreters, it would -
seem appropriate, in future‘research into simultaneous interprets-
tion, teo employ large samples of subJects or provide a stricter

.

control of their level of Skllls, in order to avert the possibility’
of a Type II error. Thers was, however, no svidengz in?}he data of
the present two experiments suggesting that individual suBJects were
distorting the overall Performance values under the different treat-
ment condigisns. |

Appendices 2 and 3 contain subjects' mean intelligibility and in-
formativeness scores as a function of the 1nput pPassages which were
used in Experlments 1 and 2. As can be seen from these Appendices,
certain passages seem to have presented greater dlfflCUlty to sub-
jects than others, in terms of intelligibility and informativeness .
scores, but the effects of the manipuiations in both experiments seem
te be randomly distributed across the passages. The intelligibflity
of cutput on the passages seems generally to follow the level of in-
formativeness, but the passage where scores on the two Carsoil scales
diverge most is the third Passage of block 1 in Appendix 3, where
informativeness in both viewing conditions wags best, but where intel-
ligibility with the video on tended to be lower. It would be in-
teresting, although beyond the scope of the present study, to see
exactly where the greater difficulty in interpreting certain passages
lay, -and why for instance the information in the above passage should

be conveyed well by subjects, but not very intelligibly.

A more detailed analysis of subject transcripts, beyond what the

-~
.
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Carroll scales allow, might reveal whether the effects of broad lin-
guistic and extra-linguistic context are truly as negligeable on inter-
preter performance as they were found to be.. It is quite posstble that
the two scales are'not the most sensitive measures of interpreted out- .
put, but they do evaluate practical dimensions of performance which the
interpreter himself must consider as he works on input speech, and a;
suéh, sugggst that this perfofmance was indifferent to suéﬁ contextual -
effects. | |

‘The findings of Experiment 1 seem to indicate that prior atceﬁs to
the linguistic context or total information content of a prepared
;peech does not,'as is universally claimed, inevitably make a dif-r
ference to tbe interpretation of the speech. This finding is parti-
cular1§ interZsting because the speeches were formal presentations
which were read aloud, a condition which is suppoged to make them par-
ticularly unsuitable for éimultaneoug interpretaticn. When interpre-
ters beforehand had only a general idea of the topic of the speech,
they were able to convef as much information and to convey it just as
effectively as they could after having read the entire épeech through.
| These findings are not totally surprising, for interpreters are
| a?customed to plunging into source speeches "cold", in the sense of
not being able to predict what ig going to be said. Furthermore, sub-
jects in the "no ihformatibn“ condition were not completely "é%}d",
in that they knew the topic.of the speech beforehand, and prior know-.
ledge of even.the title of messages has been found to be important in
enhancing comprehension and recall (Bransford & Johnson, 1972). 1It is

also possible thé; differences in performance due to prioxr knowledge

about a speech might show up if a broader range or a more difficult set
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.

of prepared texts were used. It may be th;t onlxsghén suc%'férmél.
presentations are particularly complex, technically or scientifically,
or perhaps whén;;nput texts are read particularly® fast, do interpre- -
ters need to have copies or-précis of speeches ahead of time in order
to interpret them properly. In the "ordinary run" of the task, of

which the materials of Experiment 1 may be an example, preliminary

- ' -

"priming" with texts or abstracts may be superflucus., Future research
could certainly be geared towards answering this question.

As far as vigual context is concerned, it may be as Thiéry (1974)
categorically stated, that closed circuit television cannot be consi-
dered an adequate substitute for a direct view of proceedings, Thus,
in Experiment 2, it is quite possible that the situation of watching
and interpyegiqg a conference seen on a television screen, although it
does on occasion oécur in the real situation, might not be sufficiently

naturalistic to show up differences in performance due to the Rresence

-

or absence of the normal visual cues of a conference. Furthermore, it

was not possible to control the scope and amount of visual information
provided in the "video on" condition, but it was hoped that the spon-
taneous speech taken from six different speakers would provide a range

of visual information which subjects could avail themselves of while

interpreting. At least, the visual context was partially available to

- interpreters in the 'video on" condition, :whereas in the'wideo off"

it was not, and the visual context, provided by videotapes made for no
better ihtgrpretation than when subjects could see nothing at all.

. . - ° N T

It is up to future researchers into the interpretation environment to

demonstrate whether, why and in what sense interpreters need to sew

the speaker and audience "“live" in order to do a satisfactory job,
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since in the present ;xﬁeriment they performed no léss “satisfactori-
1y" wheﬁ ?nput was solely aﬁditory(

The subjects in Experiment 2 were markedly different in’ their
apparent need to see probeedings on the screen. Some mentioned haviné
experienced diffiéﬁlty or discomfitute througho;t‘when proceedings were

L
not visible, whereas others occasionally were not looking at the screén

when the visual information was there. Many subjects mentioned that

] they gradually got used to having the video off, finding after a while

that the visual information was not needed. ‘Indeed, while interpre-
ting particularly fast or obscure passages, most g}ésed their.eyes to
the television screen. This might conceifably have been an example of
thé potentially overloading effect that context, herg‘;isual, has been
found to have (Schwartz, Singer & Macnamara, 1973).

It could be that, again contrary to popular,belief, it is only when

.

input conditions are particularly difficulg, or when speakers -draw
‘abundantly from their store of non-verbal communication tools, or when
there is substantial interplay Between speakers and their situational
coatexé that.interpreters ih practice need the visual portion of the
conference environment ‘for effective interpretation. Abundant infor-
mation can be garnered from the auditory m;qium alone, with listening'
to the radio being a case in point. Perhaps simulthneous interpreta-
tiondgan essentially be reduced to a task of listening comprehension.
Theorists of interpretation have viewed the task of the interpreter as
no different in essence from drdihary'listeqing (Seleakoviich, 1968) ;
all listeners “inEerpgpt“.apeech against the background of,tﬁeir know-

ledge and experience., The only difference between the two activities

may be that the-interpfetation task requires the-listener to gO on tch\
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reproduce what he has heard in his speech.
Experiment 3
We saw in the introduction to the present thesis that the specizl
nature of the transformation the interpreter performs on input has been
largely ignored by experimental investigators, so much s; that Qerver's
(1971) information processing model of simultaneous interpretation pro-
vides no information about what happens at the stages-where the “trans-

lation" takes place. These stages, where the source language is moni-

- -~

tored, éncoded, stored and then recoded into target language, are none-

theless assumed to require the most processing capacity among the tagks

cénfronting the interpreter (Gerver, 1971). The resuits of Experiment

-

2 raised the possibility that simultaneous interpretation might, at
least at the input end, be essentially a task of listening comprehen-
sion, 1nvolv1ng the monitoring, encoding and short-term storage of
speech. If this is so, where then does fthe source-to-target ianéuage
recoding, the “translation",‘fit in among the various tasks demanding
the interpreter's attention? Does he even consciously transiate input

speech at all? & e
oy

In the descriptive and exXperimental literature on simultaneous

interpretation, the interpreter's recoding task has been viewed in two

’dlametrlcally opposed ways. Some have considered the task essentiaily

as one of establishlng hook-ups between the two dictionaries the inter-

preter is presumed to maintain in memory: thus, his attentlon during

interpretation is conszdered to be devoted Primarily to the task of
translating, i.e., finding words or phrases in language B that would

match words or phrases reeeived in language- 4 (Oléron, & Nanpon, 1965;

Treisman, 1965). Obposed to this view is the one which holds that the
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in;erpreter's task is to put thought or "meaning" into words, and the
fact that the thoughts are to be phrased in another language is in
some sense irrelevant (Goldman-Eisler, 1972b; Seleskovitch, 1976). In
this %iew, the conscious matching up of input received in one language
éith cutput spoken in anther is considered, if it occurs at all, to
be more sutomatic and to demand less of the interpreter's attentiQn
than his primary, more complek task which is to analyze and comprehend
he input me sage. In thé present study, it is this diétionary match-

procedurjfthat is meant by the term “translatiop", as used in the
);imultaneous interpretation. |
eorists discussing translation processes come out strongly
against the relati;ety widespread notion that even tramslation is a
direct recoding f;om one language to another (Leont'ev, 1973; Nida,
1969, 1976). Even in machine translation they feel that it is not
words, but “bundles of componential features" which must be encoded,
and kernel structures of lanmguage which are decoded and recoded into .
target language (Green, 1975; Nida, 1969, Schank, 1972; Yngve, 1955).
Translation is facilitated by the fact that the kernel structures of
different languages are "“surprisingly" similar (Nida, i969);

Theorists'éiscu;sfng simultaneous interpretation and interpreters

themselves, as they consider the task to involve the reconstruction of
ideas, no; wordé, claim that iﬁkerpretation does not really in-
volve “translating" or the recoding of tanguages at all. What the
intgrprﬁfer dogs is merely give lexical exgression to formless thought,
"meaning", which is encoded to all intents and p;rposes non-verbally

(Seleskovitch, 1976). The nature‘of the recoding transformations  the

interpreter performé on his input has never been investigated experi-

* ¢



mentally, but there is a certain amount of indirect evidencqlfiom re-
search on intepretation and from experiments into bilingualism which
lends some credence to this latter view.

In simultaneous interpretation, even if input words were encoded in
-their verbal form, it is considered doubtful that interpreters could
routinely recode input at a pac élicitéd by lexical units (Goldman-

. .
Eisler, 1972b; Seleskovitch, 19735. Even at input presentation rates
which have been founa to be optimal for interpretation, the word strirgs
enter at a considerable clip, between 1.6 and 2 words per second
€Gerver, 1971). Furthér, as interpreters have commonly been found to .
operate not on words, but on larger units, as evidenced‘by‘the way ipéf/~.
segment input speech (Barik, 1973, 1975; Gerver, 1971; Goldman-Eislér,
1972b), such findings would suggest that the interpreter is working on
broader conceptual units underlying surface words. Even if the imter-
preter could ignore concepts and encode/rgcode source langugage lexical
units into target language units directly, not only would the intelli-
gibility of output be 4uestiona51e, but ‘ready-made and permanent lexical
~matches in two languages are the exception rather than the rule (Seles-
kovitch, 1968) .

The interpreter has, however, not always been found ‘to be analyzing
input into broader units of meaning: Some concepps, particularly .
mathematical, seem to be closely tied to their verbal form (Koiers,
1966b), and most interpreters admit to a mental language block whenqit
comes to ;raﬁslating numbers. In a few isolated cases,‘direct, over-
learned liékages between his mental dictionary items, such as "cing" =

"five", are useful and can be accesged without further analysis to con-

vert lexical units directly from one language to another (Kade & Car-
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telli;ri, 1971; Leont'ev, 1973; Seleskovitch, 1973) . Source language
pronunciations or words have been occasionally found to intrude inteo
professional interpreters?’ output {Barik, 1973; Oléron & Nanpon, 1963,
which is clear evidence that surface-level words and not .concepts are
being encoded and directly accessed for output speech. As Gerver
(1976) points out, however, the most interesting thing about thesge
intrusions is how seldom they o;cuf in the interpreter’s total output,
Research on bilingualism hasg brought to light certain findingé
Vhich are felevant to an understanding of the way the interpreter en-
codes and pProcesses input speech. Early studies of the responses of
bilinguals to word associations in their two ianguages had seemed to
reveal separate, independeﬁt coding systeﬁs for the bilingual's lan.
Buages, particularly for.absfract words (Kolers; 1963, 1968; Hacﬁamara,
1967b), which would suggest that the simultangous interpreter would

-

have to "translate" input speech, i.e., match Imput item A in one

system with output item B in another. However, fiﬁdings kept cropping
up that semanfically, phonetically and visually similar words, as well
as concrete words in the two languages were closely conggcted occa-
sionally interfering in subJects associations (KoIers, 1963, 1968;
Taylo;, 1971, 1976).

Studies of recall, both short and long term, by bilinghal subjects
clearly supported the notion that words in the two languages are eh-

h
coded and stored primarily according to,their semantiec propertiee,

with language being only an ancillary means of orgénizing information
in memory (Kolerst 1966a,b; Lambert, Ignatow & Krauthamer, 1968; Nott
& Lambert, 1968). 1In these expériments, bilinguals were often found

to lose the language tag, i.e., retain the concept and forget the
- TN
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language in which it was heard (Koiers, 1966a,b; Lambert et al, 1968;
Nott & Lambert, 1968). 1In bilinguals' memories, there appeared to be
one supralinguigtic semantic representation for their two languages
(Barnett, 1977; Glucksberg, 1975; Gumperz, 1972; Kolers, 1966a;
Macleod, 1976; Schank, 1972; Stromnes, 1974). 1In short, it appears
that in the bilingual®s brain, one system does the language Processing
(é%rnett, 1977), as well as the "thinking" (Segalowitz, 1977), not two.
Access from one language to the other therefore may be indirect, and
mediated by the conceptual system (cf. Kolers, 1966a, 1968; Lambe}t et
al, 1968; Nott & Lambert, 1968; Stromnes, 1974).

Whether gr'not there are tuo systems or one underlying language
prop;qsing in the interpreter,'he'must, in order to accomplish his
task, effect a switch from one languéﬁe to another.

‘ Again in.the area of Bilingualism research, Macnamara (1967a)

postulated‘the-exiscence of two switches in bilingual language func-
tioning: one switch,:more or less automatic,jwas at the beginning of
the input or decoding process and the other, less automatic, was at
the beginning of the output or speech éroduction érocess. The series
of language switching studies which ensued has suggested first that
code switching at both ends of language processing can take éome pro-
cessing time, and pProcessing capacity, with the effect however being
more clearly demonstrated at the output end (Macnhamara, 1967b; Mac-
ramara & Rushnir, 1971; thnamaral Krauthamer & Bolgar, 1968; Marsgh &
Maki, 1976; Kolérs, 1966b) . Kolers (1966b) for éxample concluded
from his exéeriments that code switching was irrelevant to comprehen-
sion. ° Several investigators also found that lénguage processing can take

. longer if input or output is in the weaker of the bilingual's two

1]



languages (Marsh & Maki, 1976; Nott & Lambert, 1968; Schwartz et al,
1973).

Simultaneous interpretation has consistehtly been shown to take
more time than shadowing, as measured in ear-voice span (Gerve?, 1971;
0léreon & Nanpon, 1965; Treisman, 1965). The extra time taken in inter-
petation, however, could be.- due to several activities, including the
act of code switching itself as well as the recoding cransformations
being performed on input material, that is, the seafch fﬁ the intefpre-
ter's mental dictionary for the appropriate wora to use in output
speech. Gerver (1971) wished.to separate out the language swigch
operation as it relates fo the ‘task of interpretation, but because of
the "complexity™ of the interpretation task, employed a simpler para-
digm and stiudied the effect_of language switching on interbfeters'_
memory capacity for ﬁord lists presented and recalled in the same ér
a different language. The lists were constructed such that any dif-
ference in recall of "“translated" lists, as compared with lists re-
cailed'in.the language of présentation, would be due to thé language
switching and not to the process of "“word search", or retrieving the
word from memory. Using English-speaking trainee interpreters as
subjects,. he found né significant effect 6f the language switcﬁ on '
_number of words recalled, although with longer lists, presentation of

infbrmation in subjects' mother tongue tended to enhance recall. Code
switcﬁing did not‘thus seéem to lead to any diminished capacity to re- .

call words, but it was not clear whether any different processing

timeé might have been needed to store or recall lists with and witﬁout

the language switch requirement.

. *
The third experiment of the present thesis was another attempt to
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1

ascertain the significance of the language switch in the intepreter's

. recoding processes, in order to find out indirectly whether he is

engaged in translating inp;c at all, i.e., recoding from one language
to another, but it took a different approach from the one Gerver
devised,

In many bilingual conferences, the situation frequently arises where
two languages are spoken in rapid alternation. The interpreter is
suddeniy faced with a switc£ in the language of the discussion, re-
quiri%g of course a converse change in the language of interpretation.
It has happened countless times that the interpreter, apparently not

v

noticing the language change, has continued working in his usual lan-
guage, but now he is speaking the same languaée that the source speaker
is using. If‘is sometimes surprisingly long before he is aware of his
error. His ohtput is by no means a straight playback of the speaker’s
words either; he is still "interpreting" the speech, relaying the mes-
sage as he apprehends it in his own words. Gerver (1971) reported on
interpreters who stated that they actually “heard" in the target lan.
guage, which implicitly suggests that it is meaning that is encoded
and lexical form dropped, tﬁat anyl"translation", if it occurs at all
in interpretation,is somehow done without awareness upon receipt of
input.

The paradigm for Experiment 3 Qes suggested by these instances of
inter;;étersf inadvertently interpreting into the sametlanguage that
the original speaker is speaking. It was decided to tackle the lan.
guagelswiCCh issue by comparing pgrfoFmancelon two simultaneous inter-
pretation tasks which differed only i;-the requirement to switch froﬁ

one language to a different one. One of the tasks was the interpreta-

-
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tion of French input into English output, and the other was the”inter-

-

pretation of English input into English output. Although this latter
unilingPal condigi&g is by no means the normal form of simultaneous
interpretation, for the pﬁrposes of the present experiment it is refer-
red to as “English interpretétion“, aé distinguished from bilingual or
“"French interpretation'. If simultaneous interpretation is, as inter-
preters themselves seem to béiieve; mgrely the expre;sion of thoughts
In words, then the fact of restating the thought in another language
from the one in which it was received should, arguably, be of little
account. Both of the present \interpretation tasks involve essentially .
the séme tasks -- monitoring, decoding, storage, recoding/word search,
speech production and ouﬁput monitoring far correctness -- but in the
"unilingual®™ condition, the input and output ladguaées are the same.
‘The experiment compares performance in the English and French
interb;etation conditions with pérformance in twa shadowing-tasks?
shadowing of English and French speech. The shadowing,t;sks, as men-
tioned earlier, are a control for “peripheral" aspects of intérpreta-
tion, to wit the simultaneous perception/prodﬁction of English and
French speech in the present-instance. It also seemed reasonable to
assume that the level of processing involved in shadowing would Se mini-
mal (cf.Cherry, 1953;-Gerver, 1971, 1974a; Treisman, 1965). Although
there is still some question abgﬁgvthe amount'of semaﬁtic processing |

shadowers do on input (Shaffer, 1973), the evidence seems to indicate

that tﬁey do commonly extract relatively little meaning out of passages

shadowed.
The comparison between the four experimental taskg could thus

" reasonably be broken down into the component stages or operations
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illustrated in Table 3. As a reading of the Table reveals, the two
interpretation conditions are distinguished from the shado;}ng tasks
in the additional processing they require of input. Any differences
in output, therefore, betwéén the ;ﬁadowing and interpfeting tasks
should be attributable to Processes that are central to the simul-
taneous interpretation task, Similarly, since the only feature tﬁat
differentiates French intéggreting from all other conditions is the
reduirement to switch languégeS, any differences between French and
English interpretation in particular could be considered to be due to
language switching.

The experimental questions are first whether thé act of crossing
language borders, separate from the interpreter’s other tasks, requires
any processing time. Diffegences in response latencies among informa-
tion processing tasks are considered to reflect differences in the
number of stages involved in Processing the information (cf.Carpenter,'

1975; Trabasso, 1972). The‘facﬁ that interpretation takes longer than

shadowing has been attributeé to the additional Processing interpre.
ters perform on input (e.g., Gerver, 1971). Similarly, the extra lan-
guage switch operation in the bilingual interpretation condition should
logically be expected to resﬁlt in a-further increase in response laten-
cies over those in unilingual inéerpretation. One striking fact, how-
ever, arising out of all Gerver's (1971) research especially, is that
there seems to be a "characteristic' latency attached to the task of
interpretation itself, as well as a certain maximal limit, presumably

L4
reflecting short-term memory constraints; with the result therefore

that the effects of manipulations of task difficulty have been less to

alter the ear-voice span than to increase disruptions in interpreters"

a,

v
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" output, or as Gerver (1571)_térmed-it, to lower their error criteria.

The second question in Experiment 3 is therefore an iﬁdiréct at tempt
to determine if the ianguage switch occupies any processing capacity;
by askiné whether output in the tﬁo interpretation conditions will be
different, in particular whether output in the Frenéh interpreting con-
dition will convey different amounts of thé original information and/or
convey it more or less intelligibly than durlng English interpretation.

On any of these measures, %n 1nteractxon between task and input
language such that performance was significantly poorer/longer under . -
French interpfetat%on than under the other three conditions would in-
dicate that the requirement to switch languages in the French interpre-
tation task was commandeering some of the chandgl capacity available
for processing the speech. |

. Method

Subjects i .

Subject§ were the 12 conference interpreters previouslf tested in
Experiments 1 and 2,
Materials s

Input material was'sp§ntaneous speech excerpted from the same 91{deo
tapLd conference that p;ovided materials .for the first two eXperiments.
Input consisted of questions from the. floor, in Englisbh and in French,
posed by different individuals fo two of the keyﬁote speakers, together
witﬁ speakers' replies, in English and in“French.,.Only the replies
were to be cohsidered for analysis, althod:%\}onger portions of the
tapes were played to allow subjects to hear tﬁe whole of the question-
and anfwer sequence. Speech materiéls for use in the present experi-

»

ment were unfortunately available from only two different speakers,
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since in order that sod%se speakers not be confounded with‘input lan-
guage, it was necessary to tagg speech inputifrom spegkerg who gpoke
both languages during the Eonferénce and ;poke long enough to provide
sufficient amounts of material. Both speakers were native “franco-
phones" witﬁ a good command of English. | |

As unilingual interpretation is unnatural for a conference inter-

preter, an attempt was made to simulate the actual conference condj-
’ L]

-
-

tions where it has been observed to occur unwitgingly. Hence, the

English and French passages fqr administration were taken as far as

~ . A -
possible from fast-flowing discussions where the two languages were

spoken in alternation, avoiding as far as possible, any lengthy seg-
ments in one‘gr other language.v The mixed-léhguage question and answer
sequences fbr thé two speakers were each roughly 35 minutes long. The
order of passages for interpretation within each speaker seéuence was
invariable. The beginhing of each speake; series was maFerial in
French and constituted the uséal four minutes pf'warm-up time which was
excluded from analysis. This was followed by a ‘total speech sample in
each language of at least 6 minutes, by each of the two speakers. 1In
addition to the English and French passages to serve in the two inter.
pretation conditions; two more passages, 3 minutes.in length, were
excerpted from the same ‘two speakers’ spontaneous material in each lan-
guage.” This material was to be used in the two shadowing conditions.
All input materials were transcribed.

The Carroil Intelligibility ‘and Informativeness écales were again
used to evaluate the quality of output in the four experimental condi-

tions. However, the failure to obtain any significant treatment ef-
L

fects in Experiments 1 and 2 had raised the possibility that the two



48.

Carroll séalés.nﬂghthot be Very sensitive measures of output in inter-
pretation. For this reason, a second index dgvised by the University

-

of Ottawa School of Translators and Interpreters for the detailed

evaluation of written.éranslations was used, primarily as a control, to
méaéure.the quality of output in ghe two interpretation. conditions. In
this index of “Inféﬁ?ative'Congruence“ (Qctober 25, 1974), the source
language.text is segmented into translgtion unity according to a num-
ber of guidelines, and degrees of loss of addition of information in
the translation units as compared with the criginal are”calcﬁlated,

Qe
yielding a percentage “"I" of translation informative congruence.

Procedure _ ‘
The input materials were played individually to subjects, in a
L] d "
separate session subsequent to the one involving Experiments 1 and 2,
folléwing the same procedure as in the two earlier exberiments.
Source inpug and subjects' output were also recorded in the same wéy
" as in the'two garlier"experimenhs, by means of the two channel tape

recorder. ’ .

The experiment was carried out in two parts, separated by a rest

interval, the parts corresponding to input material from the‘gﬁo
speakers. Half of the subjects were randomly assigned ;o perform the .
Speaker 1 sequence first, the other half the Speaker 2 sequence first.

Subjects were first imstructed to shadow (“repeat back everything
you heaf“) a three-minute passage of French, followed by a three-

minute passage of English, or vice versa. The order in which subjects

received a particular language or passage to shadow was counterbalanced
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across subjects. Following shadowing, tri;glng was given in the

English-English interpretation task, as it’was assumed that the task
would‘require practice before subjects could perform it consciously. To-
this end, a lengthy comment in English made\at the "same videotaped con-

ference was playe& to subjects to practice on. They were instructed to
;elay'the éegsage in their own worés, not' to rack their bréins if ihpﬁE
words or-phrasing was the way they themselves would expreés it. Subjects
Qere told si@ply to get ;he source méssage'across as clearly as éhey C? ¢
could, ‘repeating, addihg or clarifying anytime they felt it approprigﬂg )
All subjects said they understood and were able to perform the task

comfortably before being allowed to proceed to the next phase of the -

experiment.

.

Subjects were theh-agked'to interpret the speecﬁ they would be
heariﬁg and seeiﬁg. ‘They were told_thagApassagesiwould be sometimes in
French, sometimes in‘Eﬁglish, and that they were to ;ery‘on interpre-
ting into English, whatever gﬁe soﬁrcé language. Following the inter-
pretation sequence, subjects were again requested to shadow three
minutes of English, followed by three minutes of French, or vice versa,
spoken by the speaker whom they had just interpreted. The oréer of
administratidn df'passages and laﬂguage of passage wefe counterbalanced

1Training in unilingual interp;etation was interjé;ted a£ this point
in the experimental sequé:Ee to divert subjects from inadvertentiy car-
rying oqer'thé word-for-wordzmpetnion of shadoﬁing in;o'the unilingual

interpretation.



here againl- At this point, subjects were given a rest period, after
qhich the experiment was repeated using the sequence of input maEFrial

from the other speaker.

-

To illustrate the rather involved time course of the experiment,

a typical schema for a speaker sequence which a subject might perform
is given below:

Eng.SH - Fr.SH - Eng.SI - Fr.SI - Mixed - Fr.SH - Eng.SH
: (warm-up) Fr/Eng.SI | .
(3 min). (3 min) (practice}) (4 min) (12 min) (3 min) . (3 min)

&

_All subjects' speech output under the four ‘treatment conditions -
was transcribed. The transcripts were scored for informativeness and
intelligibility by two raters, professional interpreters, neither of

13

~whom had been subjects in the present experiments. Subjects' mean
' ¥

scores on the Intelligibility and Informativeness Scales were calculpt&i

.
v P

for each passage and averaged éﬁrdﬁgr:gpers: These scores were then
pooled for each ;uhject within experimental conditions. in addition,
a university ;rans}atiOn student experiencéﬂ in the use of the Univer-
sity of Ottawa Informative Congruence index rated‘subjects' output in

the two interpretation conditions.

1The shadowing ﬁ;terial was administered at the start and conclu-
sion of the ihterpfetation gonditfons in order to control for changes
in this criterion measure over time. A further reason is that Gerver
(1971) had found significant practice effects with subjects who per-

formed interpreting and shaddwing tasks successively.

Y



To measure response latencies_er time lags separating interpreter
output from source input, the experimenter went through all typewritten

transeripts of source 1anguaéé spgech, marking off content.(aé:oppésed
to fgnct@on) words (cf. Cutler: 1977) at_interyals of approx%maéely
every five or six words on the source transcripts themselves. Time lag
was to be measured primarily between corresponding source and target
language content words.l A paper record of both tracks (original and
interpreter) of each subject's tape was obtained by playing each tape
on a Sony TC-252 D stereo Eapé recorder, while bothytracks were being.
fed, via a voice integrating circuit using a 22 msec. ' time constant,
into a Gfass model 7 Polygraph. Source spee;h.tracings were recorded
on the top track of the paper record, and interpretedﬁspeech appeared
simultaneouslf on the béttom track. After setting the appropriate
controls, the experimenter followed the source speech from the type-
written transcripts, while at the same time listening to the source
speech track of one of the subject tapes. A marker pen was activated

on the paper tracing whenever reference words were heard to occur in

source speech. 1In this way, a number of reference marks were establi-

shed along the pen tracing of the source speech, enébling the experi-

menter to match reference words in the source speech with the tracings
on the source language channel of the paper record.

Subjects' speech was'proceséed in the same\wéy.. Subjects' trans-
scripts were marked off for reference content words which correspanded
to the source content words. Where such target language words were

absent, neighbouring content words were marked off to serve as target

. language reference words. The twelve subjects' tapes were then fed
N f

into the pen recording unit individually and words marked off and
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located on the subject channels ff/’he pen traéingé in the same way as

source words had been located. By comparing,the'trac;ngs of the origi-
nal speech on the top track with.subject Sﬁeech on the bottom track of
ﬁhé paper record,.it was possible, through continuous cross-reference
between channels, to compare.words in the original speech with corres-
ponding words.in the twelve target language versions. As the speed of
the pen récorder was set at 10 mm per second, 1t was possible to mea-
sure time lag, in seconds, as a function of position differences along
the paper "tapes betweén the source.and target language réfereﬁce words in
the two channels. Déspite.the crudeness of the method (the reader i;
referred to Barik, 1972b, and Gerver, 1971, for a moré sophisticated
method of analyzing temporal parameters of speech), the method was con-
sidered sufficient for measurement of the tiﬁé elapsing.between the on-
set of source and target language words to an estimated accuracy of .2
secondg. :

Ear-voice spans were estimated on the basis of 3 laténcy measures
tuken within 6ne-minqte periods of shadowing or interpretééion. Three
one-minute perilods, located near the beginning, in the middle and near
the end of each passage, were sampled for all passages shadéwed or inter-
preted. The reason for sampling at three séparate locations in each
péssage was to control_for possipf; changes in ear-voice spans within a
passage. The lafency‘reported for a subject under a given condition*
1s thus the average of 12'1atency.measurea (4 passages per condition x
3 latency measures at & given‘passage location). \

Degign - |

The basic design of the experiment was a two-way treatment x sub-

ject model with two levels of task and of input language and with each

subject participating in all conditions. With respect to latency
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measures, the design was a 2 tasks x 3 input languages x 3 levels of

latency location model.

—

Results

Spea?mén rank correlations indicated generally high.intEr-rater
reliability for the informativeness scores of the English and French
interpretation and shadowing material, .95 and .76, respectively'for
iééerpreted output; and .82 and .92, respecEfC@}y for shadowgd output.
For intelligibility ratings, the corresponding values were_.?é and .81
'for shadowed output and .89 and .?6 for interpretation output.

The Informative Congruence scores which were assigned to subjects’
ou;put in the two iéterpretation cdnditiopq were fo;nd to correlate
highly with Intelligibility and Informativeness scores péoled across
raters. This was particu;arly true of informativeness scores; which
yielded rho values of .85 and .88 for English and French interpreted in-
put, regpectively. The values obtained with the Intélligibility Scale
scores were .71 and .88 respectively, for English and French interpreted
input. Use of the Carroll Scales hence seems to be vindicated. They
appear to be measuring output quality in a manner commensurate with the
detailed and time-consuming evaluations of information lost, added and
substituted which the "I"windex affords. Since the I Index was used
primarily as a control of the measures of output quality used, the "I"
scores were not analyzed and results for the Presegit experiment refer

only to scores obtained on the Carroll Scales.

‘Latencies (EVS). Table 4 contains the,means_and standard deviations of

latencies, in seconds, for the four combinations of input language and
task, and for the three speech locations at which latencies were measured.

The analysis of variance (see Appendix 5) revealed a highly significant

[



Table 4 .

Means and Standard Deviations of Ear-voice Span in Seconds as a

Function of Temporal Location in Input, Task and Input Language

( Experiment 3 )

Input : '
Task . Language Temporal Location in Input
Beginning Middle 'End " Mean
M S M S M S
English = 1.31 :.25 "1.39 34 1.34 .31 1.35
Shadowing . : -
French 1.43 .51 1.56 <71 1.34 . .57 “1.44

" English 2,93 .62 2.72 .77 2.74 .67 2.80
Interpretation

French 2.98 .73 3.01 .86 2.94 1.04 2.98
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' effect of_task,‘f (1,11) = 74.84, P<.01l, on the ear-voice span of s;b-
jects. The mean latency in the two ;hadowing tasks Qas in fact 1.40
second;, compared with a mean of 2.89 seconds for the two interpreting
tasks: Neither the input 1aﬁguage effect nor the Task x Input language
inte?ﬁ%Fion was significané, and there was no main effect or interac.
tionsinvelving locafion of latency measurement.

Intelligibility and Informativeness. Subjects' mean scores and standard

deviations on the two nine-point scales obtained in the four combina-

tions of input language and task are given in Table 5. (Note that high

' +

"numbers in intelligibility and low numbers in informativeness dencte
better séores.). Witﬁ regard to the Qntelligibility of oytput, the‘ .
analysis of variance showed significant ma£n effecté of task, F (1,11)=
21.25, p<.01, and of ix:lput language, F (1,11) = 25.89, p<.0l. As
Table 5 shows, shadowed input was more intelligigly rendered than inter-
preted input and English input was rendered more intelligibly than
French. The Task X Input language interattion for intelligibility was
also significant, F (1,11) = 9.10, P <.01. Inspection of Table 5 indi-
cates thaF the effect of inbut language wasg éreater on the interpreta-
tien than on the shadowing intelligibility, and that French interpreta-
.tion was poorer on this measure than all other conditions.

In respect of the informativeness of out put, thére;were significant
mad n effeéts once again of task, F (1,11) = 26.00, P <.01, and of input.
1anguage,l§ (1,11) = 12.11, P <.01l, but here the Ta;k X “Input lgggpage
interaction was not significant, although informativeness scores were
-poorer in the French interpretiné condition than in all others, as

»

can be seen from a reading of Table 5. The Table also indicates that

shadowed outfut was more informative than interpreted output and the
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Table 5

Means and Standard Deviations of Intelligibility and Informativeness

-Scores as a Function of Task and Input Language

( Experiment 3 )

Input
Task Language ’ Measure
Intelligibility Informativepess
M S M S
’ English 8.01 .33 1.33 .19
Shadowing
. . French 7.31 1.12 2.03 1.29
English 7.28 1.11 ., 2.01 .79
Interpretation
French 5.86 1.32 3.09 1.37
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processing of French input led to greater information loss in out put
than processing of English input. The analysis bf variance source
tables for the intelligibility and informativeness score; appear in
Appendix 4.

It must be mentioned that in a ;mall ﬁumber of instances, some data
‘particularly laEenciES bad to be discarded. Problems such as backgrount
microphone noise, a subject inadvertently unplugging the microphone,
defectivédgsxtions of subject tapes, etc., made some material unusable.
Losses, fortunately, were minimal, leés Ehaﬂ an estimated 5 per cent of

. data.

Discussion

YA

The only significant difference among experimental conditions in
terms of ear-voice spans of subjects was due to the effect of task,
which was substantial; The interpreting and shadow{ng laténcies ob-
tained are similar, méreover,-to the values which Triisman (1965)
obtained with her nonprofessional subjects and Gerver (1971) with his
professional _interpreters. The finding that latencies in the present
experiment were differentiated oqu by task is not totally sgrprising,
for two reasons.

First, other researchers (Gérver, 1971; Oléron & Nanpon, 1965;
Treisman, 1965), as has already been mentioned, have consigtently found
different EVS ranges for shadowing and inﬁgrpreting. The assu&ption of
the present experiment that EVS length within limits reflects the num-
ber of proceséing stages of a task would seem to be borne out if we
compare latencies in French and English shadowing with latencies in
English interpretation, and ignore those:of French interpretation. .

Despite the requirement in French shadowing for encoding into a language



e ' 58.

. _ p
. which the majority of subjects were unaccustomed to pProducing in a

paced task, response latencies during shadowiﬁg of French were consi-
derably shorter than those in an interpretation task which did not even
require a language switch (1.44 seconds vs 2.80 seconds) .

‘ The éecond reason for the latency findings being not totally surpri-
sing is that other investigators manipulating task difficulty within
simultaneous interpretation have revegled relagively constant EVé under
a wide variety of input conditions (Barik, 1973;‘Gerver, 1671; Goldman-
Eisler, 1972b; Oléron & Nanpon, 1965; Treismaﬁ, 19é5). Moreover, as
these investigators had also found withiﬁ subjects, so too did the
subjects of the present experiment seem to have their own preferred EVS
in both the bilingual and unilipgual interpreting tasks, .some exhibiting.
consistently shorter latencies (one presented a mean EVS of 1.78 secaxd),
_while other; seemed to prefer longer ones (the longest mean subject EVS

for the two interpretation conditions was 4.20 seconds). What is more

lnteresting here in regard to latencies in the two interpreting tasks

L%
-

is that apparently the "characteristic" between-éubject'EVS in inter-
pretation holds ;p when subjects interpret both across and withiﬁ lan-
guage codes. The extra proceésing stage represented by the 1anguagg
switch requirement which differentiates the two iﬁterpreting conditions
here was not reflected in any appreciably longer processing time: the
1anguagé switching plus the recoding operation of French interpretétion
took only marginally longer to perform than Engl1sh interpretation with
- the recoding operatlon alone, 2.98 seconds vs 2,80 seconds.

The similar ear-voice spans in the interpreting conditiéns could
be considered as indicating that the.processing load was the same in

the two tasks, and therefore that the 1ahguége switch stage in interpre-
_ i #

)
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tations imposes no additional burden on the information processor.
However, since EVS appears to ‘be constrained by immediate memory, it is
also possible that the max®mum capacity of this memory may have already
been reached in both forms of interpretation. Hence, while interpre-
ting English input into English, ;ubjects could not perhaés work any
faster than they could when interpreting French into English. It is
also conceivable that the interpreter “preference™ for a‘particular-
time lag might possibly be so strong as”to ocutweigh the effects on EVS
of many maﬁipulations of the interpréting fask. In any case, it uould‘
appear that any effect of the extra prbcessing sfage in the language
switching of bilingual interpretation in the present experiment uoulé

have to-be sought in some other aspect of performance, nétably the
quality of output. . - N

The Task X Input language interaction for intelligibility scores
indicates, as Teble 5 ghows, that subjg:ts under the Frenéh interpre-
tation condition did indeed convey the message significantly less in-
te{ligibly than during Engllsh interpretation. OQutput was also less
informtive, althougﬁ?the difference was not significant. 1If, as other
investigators (Barik, 1973; Gepv;r, 1971) have assumed, interpreters
do indeed learn how fast they can work without losing input due to for-
getting, the interpreter's'trade-off" which Gerver (1971) referred to
between short-term memory capacity and the, processing demands of the
interpretation task dées appear to have been in evidence here to sa;e
extent. Subjects in the present experiment seemed to have been prepared
to‘sacryﬂice the intelligibility, although not the informmtion content,
of their'renditions while performing "French inferpretation“. The |

similar time lags in the two interpretation tasks in conjunction with

L 1
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the extra operation of language swifching in bilingual ihterpretation
do seem to have meant somewhat diminished processing capacity being

available in the latter task.

The language switching effect in interpretation seems to hold up
within the individual'passagqg interpreted in the two conditions as
well, as a reading of Appendix 6 shows. English'input passages were
consistently better executed on both measures of performance quality

-

than the French, with little overlapping of scores. There is also a
tendency for informativeness scores on the different passages to folliow
intelligibility ratings, but these indications of passage difficulty

- seem to be unrelated to measures of ear-voice span. For example, the
lowest score on both quality measures was found for Passage &4 of
Speaker 2, which also resulted in the longest mean EVS (3.34 seconds).
Interpretations of the same Speaker's Passage 5.yielded the second
shortest mean EVS (2.76 seconds), together with low rankings on quality
of output. These findings would appear to lend further support to the
suggestion made earlier that measdr;s of ear-voice span may provide
only a rough indication of task difficulty.

In sum, despite the assertion of interpretation theorists that the
only recoding done in the task is of meaning into speech, that state-
ment seems not té tell the whole story in practice: the intelligibi-
lity of the interpreters' renditions suffered when the thoughts ﬂad to
be restated in a different language, even with relatively general input
material. Subjects did seem to be doing some "translating', but its
extent is not clear since only one of the performance measures was af-

fected significantly by the language switching. In poiht of fact, even

an adamant proponent of the "non-recoding'" théory of interpretation

‘



found a code-switching routine to be occasionally operative among inter

preters studied (Seleskovitch, 1973). Code switching could also re-

- -

sonably be expected-to present. problems in practice when interpreting
rin,

for example the arcane jargong éf scientific or technical specialties.
Given that code switching in the present experiment had no signi-
ficant effect on the amount of the orfginal information wh;ch-inter-
preters conveyed, one could “speculate that, in light of the goal of
interpretatioﬁ which is first and foremost to relay information --
and without delay -- interpreters may, with heightened levels of task
load, be more prepared in general to sacrifice the intelligibility
rather than the information coﬁtent of their renditions, in the hope
perhaps tha;?their listeners will perform tﬁe further task of_ properly
reconstructils?éhe bits of information given.

i

There are two points worth mentioning at this juncture in regard

L4

to previous findings comparing performance on shadowing and simulta-
neous i&kerpreFationyﬂ‘Tables 4 and 5 show that shadowiﬁg qas_signi-.
ficantly better executed than interpreting on both'mea;ures pf oﬁtput
quality. This runs counter to Treisman's (1965) findings with her
amateur-bilingual subjects, who tendéd to perform shadowing and inter-
pretation relatively similarly at lower information rates in terms of
words correctly rendered in cutput. This had 1éd her to speculate
whether performance differences in shadowing and interpretation disap-
pear with experienced interpreters, where, as she viewed it, the
probability af having words in one langugge trigger.their translation

equivalents in the other may be so high as to approach certainty. The

pefformance by the professionals of the present study seems to be .
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denying this possibility, at least*in terms of the output measures
used. It would appear unlikely that there is a sufficiently gréat
number of such perfect and permanent translation equivalents for inter-
pretation, even by experienced interp;eters, to be eduivalent to the_
more automatic task‘Lf'verbatim reproduction of input words, albeit
‘}eproductioﬁ'in another language,

Tables 4 and 5 also reveal that having to process French rather
than gnglish led to significantly poorer qﬁality of output. This
again runs counter to’Treisman:s (1965) results, where her bilinguals
showed very similar performance when shadowing as well as when inter-
pretiﬁg from French and English a£ various information rétes. The
subjecfs of the present experiment w;re highly variable in their
ability to shadow French input. This seems to be fk\ther evidence in
support of Gerver's (1971) statement that the interpreter's input
languages appear to be more or less functlonally equivalent, but that
tﬁeir training leads them t; develop a particular set of encoding
skills corresponding_to their active or output language(s). 'Ihe «
finding also p&ints up the need in studieé of interpretation to control
‘the level of input and output language skills, even with purportedly
"bilingual"™ interpreters. | ‘

* A comparison of oufpﬁt quality in the French shadowing and Eﬁgish
interpretation conditions reveais striking similarities in both intel-
ligibility and 1nformat1veness scores which are rather surprising.

Why should French shadowing, which ostensibly involves only vefbatim'
repetition of input spéech, be similar in latency to English shadowing

but closer in quality to English interpretation, which involves more

complex recoding transformations on input? One could speculate that
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it might have been the task of encoding into French that diminished

L4

available processing capa&ity and had ‘the effect of depressing oﬁtput

quality, for some reason down to the levels obtained in English inter-

pfetation.
Although shadowing® ostensibly requires only "pa}rotting“ of input
speech, it is possibie also that some semantic processing was being

done even on the French material for shadowing. To some extent,

therefore, the different processing stages in the shadowing and inter—

A

<T£reting tasks may not be as clear-cut as they weré assumed to be for

" the saké of the preseﬁt experiment.  Other investigators have found
‘at least\some level of semantic proceséiné occurring during shadowing
(Carey, ;;71; Lindig, i976; M%ndler, 1973; Normén, 1969; Salter, 1973),
and subjects have gpparently been found to show excellenﬁ recall of
passages presénted at' high speech rates, passages which they had
sha;owed compleﬁfly unintelligibly (Lerner, 1975).

it‘ﬁs possible that thé interpreter’s trainihg predisposes him
towards se?antic analysis oflécoustic input even when not required to
do so. There is evidence in subjects' shadowingétranscripts; occur-
rences of phrase substitutions, additions, synonyms, etc., to suggest -
that some such processing was ogcasionally being done, more frequently
iﬁ French shadowing. Suﬁjectp who had difficglty shadowing the French
input may have OCEaéﬁénally res?rted to paraphrasing to meke up time.

Also, English translatians of French words, particularly at the begin-

ning of French shadow bassages, éijdg;onally intruded into ocutput.

Latencies }n shadowing also were found to drop &8s low as .4 seconds,

[y

which provides some evidence that expectancies could be operating at least

-

occasionally. It would be interesting to see whether trained interpre-

-y

~



64.

ters tend to retain more information from shadowed passages than un-
trained individuals.‘

While the difference in interpretation results of the present ex-
periment can reasonably be explained in terms of the language nwiroh
effect, there are other explanations which aie posgiblel Asvthe input
languages YEEEJEhemselves different in the two interpretlng tasks, .
performance differences could perhaps be due to dntr1nsic characteri-
stics of the languages themselves, which have been mentioned by other
investigators (Anronson, 1974; Macnamara, 19674; Treisman, 1965).
Performance difforenceo could also be due to subjects! differing abi-
lities to decode in their first .and second language, as bilingualism
invedtigators have suggested (Nott & Lambert, 1968; Schwartz et“al,

1973). Gerver's (1871) free recall experiment, it will be remembered,

had revealed that despite his English trainee interpreter subjects’

. practice in receiving information in French for interpretation into EIS’

English, they still recalled longer word lists‘better when they were

presented in English. Given professional 1nterpreters virtually

v &
dally exposure to their second language, ‘it would be unllkely however

for such input language variables qa account wholly for the different

quality of output in the two interpretation conditions. A point to be

remembered here too is that this difference in output occurred in spite

of the oft-mentioned lexical similarity of Engiish'and French (Barnett,

/ LY
1977; Taylor, 1976), which might have been expected to attenuate the

language switching «effect.
o .

It could also be objected, in regard to the English-English inter-
2 ‘

¢
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the real environment. Indeed, a few subjects mentioned feeling ill-at-

ease or tired ;hile_perfo;miéé it. It could thus be drgued that the . ’
processing demands and time reﬁuired gy “unilingual interprefatién”

are due not to normal processes of interpretation; but to subjects® *
relative lack of practice or difficulty in perform;ng it.

Cne could also objéct'that the processing operations of English

@nﬁerpretation, contrary to the French, might have been primarily
devoted to monitoring output to ensure that it is not mere shaddwing.
It is true that the word search operation in unilingual Interpretation
could conceivably have'beeh‘short;cifcuitedaﬂgpére a source language
unit had‘thé-potential of biing plucked directly for use ih target
language spegch, and this could perhaps have presented a problem to
gubjects. However, output éonitoring regularly ?fcurs ig.'"normal®™ bi-
lingual interpretafion: _Investigétors'(Bérik, 1971,.1975; Gerver,
1971, 1974a) have so routinely found interpretérs to be monitering and
correcting their renditions that such “self-correctibns" ﬁave been .
established as one of‘the categoriés of irnterpreted output. The syn-
tactic and léx;cal similarity between interpreter odéput and source
input during English interpretation varied between subjects, as was, true
of their output during the French interpretation, as is true in general
of interpfeters performing "normal" interpretation.

It is still possible that the attention load during the unilingual

/cbndition'in the present_experimént could have been artificially and
~
input. 1In light of the frequent occurrence of/ unconsciously unilingual

interpretation in the real conference situation, together with the

fzijgnetions that all subjects were given as to what was expected of

| N
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them during the task, itﬂwould seem unlikely however that the "testing
for similarity" form of output monltorlng during English 1nterpretat101
would be sO consuming as to make it completely incompatible with French
interpretition. h

There 1s‘one possible source of difficulty durlng the English in-
terpretation task which was’ p01nted up by two of the subjects of the
present experiment. They menticned having encountered difficultjies
with some English ;nput passages, saying that with the two source
speakers being both native speakers of French, their English was less
spontaneous;:harder to follow than their French speech. Another pos-
sible difficulty in.the present English interpreting task is sugéesteﬁ
by Lawspn's (196?) study of selective .attention for speech, It re-
vealed greatest iﬂterference_with simultaneous interpretation under
conditions which could be considered as somewhat énalogous to the situa
tion of English interpretation‘wheré the input and output ianguages
being monitored are the same. "

If, however, inhib;tory factor§ suth as those mentioned above were
in effect during Engliéthnglish interpretation, one could reascnably
have expected it to take longer to perform or to be less intelligiblg
or informative than French-English ;néerpretation, which was a highly
polished and practiced skill of subjects. The réverse was found, par-
ticularly,in regard to intelligibility, -

Two words of caution are in order as to how far the present findings
may reasonablf be'generalized. First, only two input languages were
used and languages which were spdken by French-speaking’bilinguaIS.

Second, despite every attempt being made to simulate “real.life" inter-

pretation conditions throughout the present study, the absence of such
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non-verbal factors as the listeners (beyond the experimenter), the
presence of colledgues,_thé anonymity of.the booth, as well as the
diminished situational cogtext in videotapes of proceedings, made the
situation necessarily artifidiéllfor subjects in the sénse of not being

experienced from an intérpretation booth in actual conference condi-
tions. |
Investigations of simultaneous interpretation are still only at
the ground-clearing stage. The present research is another explora-
tory attempt‘at gaining a Tudimentary understanding of two aspects
of simultaneous interpretation, one of practical, the other of theo-
retical interest, which had been almogt completely ignored by resear-
chers. The first two experimentS.tacklea two of the most elementary
questions about the influence of the interpretation enﬁir nmenfnand
_obtained results contrary.to the countless findings that'havé emerged
supporting the importance of both linguistic a;d extra-linguistic
context in the comprehension of messages {Aaronson, 1974; Brain, 1961;
Neisser, 1967). 1In the present case, neither increasing the redundaﬁcy
E

of the message nor placing it in videotapéd visual context was of any
appreciable help to subjects interpreting th; message. The latter

finding could conceivably be interpreted as vindicating the strategy

universally used by previous investigators of simultaneous interpre-

N

tation who ignored the visual information of normal interpretation and

.

presented input material only auditorily, Future research should, -
however, be geared towards finding out whether even the full, rich

. Y
visual context under “1live" conditions makes any difference to interpre-

tations of speeches. If we could understand exactly when both linguis-

tic and extra-linguistic context do facilitate simultaneous interpre.

&

-
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tation, we might have new insights into the way we preocess information.

s

The thirp experiment was an attempt to gain a clearer understand-
ing of the way the interpreter recodes his input, to ascertain whether

the obligation to retransmit a message in a different language’ from

B

the one'in which it was received imposes any burden on his Processing

w

of the message. The results of the experiment revealed that the lang-
uage change between input and output was not a negligeable factor in

the interpretations done by the twelve subjects. It would thus appear

~

that the interpreter does in fact "translate"™ and is engaged in re-

. v

coding not simply abstract “thought" into speech, but speech in one
language into speech in anothef. The extent of this tfanslatiéﬂ
recoding however, is unclear. If future researchers would turn towards
the interpreter's "black\Qégalin general, if they could determine
exactly qhat does occur between the moﬁents of encoding input units

-

and of producing output speech and find out how EPE two are matched,
it could afford fwxesh insights into semantic processing, and perhaps

open ﬁp.new'avenues in the experimental study of semarntics.
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Analysis of Variance Source Tables for Experiment 1

A. Taotelligibility ScoEgs\M,

-

.Source ‘ v §§

Treatmentl(ID - L2942

Subjects (S) . T 49,0233

TXS ’ 14,3725

. Total . 63.6900

B. Informativeness Scores

Source . ' S§s°-

Treatment (T) .2098
LS

Subjects (S) 39,2060

TXS ' ' 30.2360

Total _ 69.6518

Appendix 1

11

22

35

11

22

—

|5

.1471

.6533

&

. 1049

1.3744

|

.225

[y

.076

16w



\> . ' : Appendix 2

Mean Intelligibility and Informativeness Séofes'.

as a Function of Input Passage and Degree of Prior Information

.

about Speech Content «-.

¢ Experiment .1 }

Measure ~~ Passage | . Prior Information Condition
| Text - Préecis No Information
T © 7.00 © 7.38 NPT
Intelligibility -« ' . 6.6.2 T 6.62 7.12
| o 3- , 5.88 6.12 © 5.75
1 . 2.81 ‘2.23 . 2,92
Informativeness . "2 e ».2.'5’5' g 3.20 2.66

‘. \
g : 3 | 4.36 4.38 4.67 N\
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- ‘ Appendix 3

_.Mean Intelligibility and Informativeness Scores : “ ~
‘ as a Function of Input Passage and Viewing Condition i

( Experiment 2 )

Measure Input Block Passage Position Viewing Condition

in Blocka_

Video On Video Off

1. . lst 6.00 6.67

Intelligibility 2nd 7:42 - 7.58
' 3rd. 7.08 . 7.33

" 2 : lst 7.75 . 7.04

2nd 7.75 7.42

3rd . 6.17 5.42

1 : lst - 3.60 3.71

Informativeness 2nd 2.71 2.61
3rd ©2.56 2.33

2 st 3.25  3.70

’ 2nd 2.92 3.23

. | " 3rd . 4.38  4.63

a‘Passage'order was invariable within blocks ™"
‘\f') H

-



Appendix 4

Analysis of Variamce Source Tables for Experiment 3

Intelligibility and Informagiveness

A. Intelligibility Scores

Input languagé (D 13:462
Task (T) 14.214
IXT ] 1.519
Subject () S 32.860
IXs 5.718
TXS co ‘ 7.359
IXTXS 1.838

B. Infoermativeness Scores

Source ¢ S8 !9

Input language.gi) g o 9#470

Task (T) L - ) 9..048, r .
kT N A '

Subjgct'(S) ‘ _ "5ifléi“15

IXs ) 8.606

TXSs 3,823

IXTXS | 2.422

¥ .
tp <ol .

11

11.

11

11

11

11

11

2

Ms F
13.462 25.888"
14.214 21.247%

1.519 9.096™

.5200

.6690 /’\\\V
1671

B . E

9.470. 12.110t

9.048 26.000%

7/

79,

444 2,018

.782
348

.220

/




Appendix 5

Analysis of Variance Source Table for‘Exberimenf 3

Latencies L

Source s i*E 0w F

Input language (I) .675 1 ' -675 3.750

Task  (T) . 80.073 1 80.073

Latency location kl) .20 2 .10

Subject (S) . 33715 11

IXT - 064 . -1 .064 244

IXL / = 158 N 2 - lo7s - 1.039

TXL | .238 4 2 .119 | 1.008

IXS 1.980 11 .180

TXS | 11.770 11 1.070

LXS -935 22 .043

IXTXL A0 2, 055 .932

IXTXS - 2.881 11 .262

IXLXS : 1.664- 22 .076
CTXLXS . , C 2%606 . 22 .118
“IXTXLXS: i+ 1.296 22 .059

fE < .01
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