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The present study investigates the role of memory skills (working memory and short-
term memory), second language (L2) proficiency, and lexical retrieval efficiency in the
development of consecutive interpreting (CI) competence. Data from 61 beginner
student interpreters (unbalanced Chinese-English bilinguals) indicate that only working
memory and L2 proficiency measured at the beginning of interpreting training sig-
nificantly correlate with CI performances measured at both the beginning and end of
the training period. As for the development of CI competence, only L2 proficiency
makes a significant contribution to accounting for the variance in CI performance after
removing effects of prior CI skills. The data suggest that L2 proficiency is probably the
most important predictor of the development of CI competence in unbalanced beginner
student interpreters and that short-term memory and working memory may play
different roles in CI performance. Implications for practice in interpreting training
are briefly discussed.

Keywords: consecutive interpreting development; individual differences; language
proficiency; working memory; lexical retrieval

1. Introduction

Conference interpreting as extreme language use is probably one of the most complex
language processing tasks possible (Obler 2012; Frauenfelder and Schriefer 1997). A
natural question for those both inside and outside the field is whether interpreters possess
some special abilities that allow them to interpret successfully (Russo 2011; Mackintosh
1999; Christoffels, de Groot, and Kroll 2006). This question has led to empirical efforts to
identify the components of expertise in interpreting (Liu, Schallert, and Carroll 2004;
Christoffels, de Groot, and Kroll 2006; Moser-Mercer et al. 2000), often defined in terms
of the qualities or aptitudes that set expert interpreters apart from novice or non-inter-
preters (Moser-Mercer et al. 2000; Ericsson 2000). Work comparing professional inter-
preters to novice interpreters and untrained bilingual control groups suggests that one
possible candidate for the core components of expertise is working memory (WM), as a
majority of these studies reveal an interpreter advantage in this dimension (Dong and Cai,
forthcoming; Kopke and Signorelli 2012).
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An issue related to expertise in interpreting is how to select candidates and train them
to become successful interpreters. This issue has stimulated research on aptitude and
aptitude testing that focuses on discovering reliable predictors of successful interpreter
training (Russo 2011; Moser-Mercer 1985; Gerver et al. 1989, 1984). Research in this line
usually correlates interpreting students’ initial performance on tasks such as synonym
generation, text recall and memory exercises, with these students’ final attainment,
indexed by pass rates or average scores on final examinations in interpreting. Their results
suggest that memory skills may serve as a selecting criterion for interpreting candidates
(Gerver et al. 1989, 1984; Moser-Mercer 1985).

Both expertise and aptitude research have enriched our understanding of interpret-
ing competence. However, these lines of research seem to pay more attention to the
final outcome than to the development of interpreting competence. One important
aspect of the development of interpreting competence concerns individual differences:
why do some learners learn more than others despite receiving the same amount and
type of training? In other words, which factors underlie variation in the development
of interpreting competence? Information about this issue has important implications,
not only for theoretical models of the process and development of interpreting, but
also for curriculum design for interpreter training (objectives, methods and contents,
assessment procedure). This study is an attempt to work in this direction. We hope to
provide initial information about the development of interpreting competence by
examining factors that may affect it in a group of interpreting students in their first
year of training.

2. The present study
2.1. Research question and research design

The participants in the present study were undergraduate English majors at a key foreign
studies university in China. In accordance with the National College English Teaching
Syllabus for English Majors (National Advisory Commission on Foreign Language
Teaching in Higher Education 2000), the four-year undergraduate English major in
China is divided into two stages: the foundation stage (the first and second year) and
the advanced stage (the third and fourth year). At the foundation stage, all English majors
receive various courses aimed at improving their basic English skills in aspects of reading,
listening, speaking and writing. At the advanced stage, students begin to receive training
in a selected specialisation such as translation and interpreting, linguistics and applied
linguistics, or English literature. Our participants had chosen to specialise in translation
and interpreting, some of them with a view to joining the profession. We collected
longitudinal data pertaining to the development of their interpreting competence in the
first year of training, which included four courses in interpreting and four courses in
translation, together with other courses such as literature. Each course is typically 80
minutes’ weekly class time for 18 weeks.

Most of the interpreting training this participant group received in the first year
consisted of consecutive interpreting (CI) from L2 (the second language, English) to L1
(the first language, Chinese), as recommended by experts in conference interpretation
training (Seleskovitch 1999). We focus on three possible factors underlying the develop-
ment of CI competence — L2 proficiency, lexical retrieval efficiency and memory capacity
— in an attempt to determine whether each of them contributes to individual differences in
the development of CI competence in beginner interpreting students.
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We took a longitudinal approach to addressing this question. Data were collected from
the same group of participants both at the beginning (Point 1) and end of the academic
year (Point 2), between which times (approx. eight months) participants received various
types of formal training designed to enhance their CI competence. By statistically con-
trolling the participant’s initial CI competence,’ we can investigate the role of different
predicting factors in the improvement of their interpreting competence.

At Point 1 we measured L2 proficiency, short-term memory (STM) and WM spans,
lexical retrieval speed and accuracy, and interpreting skills (based on a CI task). Then, at
Point 2,> we once again assessed performance on the same CI task. This design allowed us
to determine whether each of the three factors measured at Point 1 contributed to CI
performance at Point 2 after statistically removing the effects of prior performance on this
task (at Point 1).

2.2. Independent variables in the present study

The present study includes three independent variables: L2 proficiency, memory capacity
and lexical retrieval efficiency. Our focus on these variables is based on both theoretical
considerations and empirical evidence.

L2 proficiency

Since interpreting involves two languages, it follows that the general proficiency of both
languages is important for successful interpreting. It is assumed that all of the under-
graduate students in interpreting and translation have mastered their L1, their mother
tongue, because in order to be accepted by a key university they had to perform well in
the college entrance examination, a core subject of which is the Chinese language.
However, there is likely to be large variation in these participants’ L2 proficiency in the
light of the results of two national English proficiency tests for English majors (Jin and
Fan 2011; Dong and Lin 2013; Zou 2011; Zou and Chen 2010).

We took each participant’s score on the Test for English Major Band Four (TEM4) as
an indicator of L2 proficiency. TEM4, designed to test the general English proficiency of
English majors in China at the intermediate level, is administered at the national level
once every year and has reasonably high reliability and validity (for a detailed description
of TEM 4, see Jin and Fan [2011]; Zou and Chen [2010]; Zou [2011]; Cheng [2008]).

Memory capacity

The importance of memory capacity is highlighted by the concept of ‘saturation’ proposed
by Gile (2009), who argues that the demanding nature of interpreting often saturates the
interpreter’s cognitive resources, leading to interpreting errors or failures.

In cognitive psychology, multiple memory types are posited (Baddeley 1999). In
interpreting studies, researchers are particularly interested in STM and WM (Kdpke and
Nespoulous 2006). Although the exact nature of STM and WM in neuropsychology and
cognitive psychology more generally is debated (for an excellent review, see Aben,
Stapert, and Blokland [2012]), in the field of interpreting studies STM generally refers
to the system that temporarily stores information and WM to the system that both
temporarily stores and manipulates information. Correspondingly, simple spans (e.g.
digit span, word span) that mainly tap the maintenance of information (see Section
3.2.1 for a description of the tasks) are generally used to assess STM capacity, and
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complex spans (e.g. reading span, operation span) that tap both maintenance and manip-
ulation of information are used to assess WM capacity.

The existence of different types of memory demands in interpreting performance is
empirically supported. Christoffels, de Groot, and Waldorp (2003) find that STM and WM
are both related to interpreting performance, but in different ways. Furthermore, even WM
itself has a different relationship with interpreting performance depending on the task (L1
versus L2 span). These results are consistent with the finding that different kinds of
memory function differently in language processing (Chincotta and Underwood 1998;
Ikeno 2006; Service et al. 2002; Kdpke and Nespoulous 2006; Daneman and Green
1986).

Since memory capacity plays an important role in interpreting performance, and since
empirical evidence indicates that STM and WM may function differently in language
processing tasks, we hypothesised that STM and WM would play different roles in the
development of CI competence. Therefore, we measured both STM and WM in different
tasks and examined their contribution to the development of CI competence. Specifically,
we used the digit span to tap STM capacity and the listening and speaking spans in both
L1 and L2 to assess WM capacity.

Lexical retrieval efficiency

Lexical retrieval efficiency refers to speed and accuracy in accessing words. Christoffels,
de Groot, and Waldorp (2003) argue that efficiency in lexical retrieval, particularly the
retrieval of translation equivalents, may be crucial to successful interpreting performance
since the time spent finding the appropriate translation for an input word should be as
short as possible given the time pressure of the interpreting task. They find that lexical
retrieval efficiency indexed by word translation latency directly affects interpreting
performance. Since lexical retrieval efficiency affects interpreting performance, we
hypothesised that it should play a role in the development of interpreting competence.
In the present study, we used a translation recognition task (de Groot and Comijs 1995; de
Groot, Delmaar, and Lupker 2000) to explore the role of lexical retrieval efficiency in the
development of CI competence.

3. Method
3.1. Participants

Sixty-two third-year undergraduate English majors from a key foreign studies university
in China participated in the present study for a small compensation in each test they took.
All participants had chosen to specialise in translation and interpreting. Due to a technical
problem, data from one participant could not be recovered. Therefore, statistical analyses
were based on the data from the remaining 61 participants. Participants had learned
English as a foreign language at school for about 10 years and so were generally
considered unbalanced bilinguals.

3.2. Procedure

All participants completed the memory, lexical retrieval and CI tasks at Point 1 and were
administered the CI task again at Point 2.
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3.2.1. Memory tasks

Digit span as STM. In this task, participants were required to remember combinations of
digits and rearrange them in ascending order in recall. The stimuli for the digit span task
were sequences of digits ranging from 1 to 9. Each digit within a given digit string was
randomly selected between 1 and 9, with the constraint that each digit could repeat across
sets but not within sets. The set size was presented in ascending order (i.e. from the
smallest to the largest), with three trials of each set size, starting with Set Size Two (a
sequence of two digits).

Procedure: Each trial started with a fixation (‘+’) on the centre of a computer monitor
followed by the presentation of a number of digits, one at a time. The duration of the
fixation and of each digit was 1000 milliseconds, with a 500 milliseconds interval
between two successive digits. 500 milliseconds after the presentation of the last digit
in each set, participants were instructed to recall the digits presented in ascending order by
pressing the keys on the numeric keypad. Starting with the set of two digits, increasingly
larger sets were presented until participants failed to recall two out of three trials of a
given size. At this point, the program was terminated. The participant’s digit span was the
level at which s/he could correctly recall two out of three trials. To make sure that
participants understood the procedure, the task started with a practice session of three
trials at Set Size 2. Feedback was provided in the practice session, but not in the formal
session.

English listening span as WM. The English listening span task was a listening variation of
the task first developed by Daneman and Carpenter (1980, 1983).

Materials: The materials for this task comprised 60 English sentences, each of which
contained 8—12 words. Of these 60 sentences, 30 were either syntactically or semantically
incorrect (e.g. ‘Being an environmentalist, I like to newspaper plastic bags’), with the
other 30 being grammatically and semantically acceptable (e.g. ‘Kate should do well in
school because she is a bright child.”). To guarantee the appropriate difficulty of these
sentences for the task, we administered a norming test with a separate group of 26
participants from the same population as those in the main experiment. In the norming
test, participants were required to listen to 90 sentences under normal listening conditions
(i.e. a single task without additional recalling requirement) and judge whether each
sentence they heard made sense. On the basis of the results of this test, we chose 60
sentences for which accuracy was above 90%.

Procedure: Participants listened through earphones to sentences presented via E-Prime
software while trying to remember the last word of each sentence. For example, in the
following set of three sentences, participants listened to one sentence at a time and then
judged whether the sentence made sense via key press (the F or J key on the keyboard).

Being an environmentalist, I like to newspaper plastic bags.
Kate should do well in school because she is a bright child.

Campus violence has been rising in many cities in China.

After the last sentence in each set, participants received an auditory and visual cue to
recall the last word of each sentence presented. They were instructed not to start recalling
from the last word of the last sentence of each set. Apart from that, no other restrictions in
the order of recall were imposed. The number of sentences (set size) varied between two
and six, with three trials of each set size. The order of set size presentation was
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randomised across participants. Following the conventional practice in the field (Hannon
and Daneman 2001; Daneman and Hannon 2001; Kane et al. 2004; Engle et al. 1999;
Turner and Engle 1989), we did not take accuracy into consideration when calculating the
span score. Thus, the listening span score was the cumulative number of words recalled
from all trials (maximum score = 60).

Chinese listening span as WM. The stimuli of the Chinese listening span task consisted of 60
Chinese sentences, 30 of which are normal sentences (e.g. ‘fE-5 AAZRET, BELyE, Bk
T AR IR T ASE Hi 238 24 %) S Y. [When talking to someone, be focused and atten-
tive to his words, and give appropriate responses from time to time]’) and the other 30
are either syntactically or semantically incorrect (e.g. “fR/D ANKNE— K2 s /A
Bk, AeFamibE, MALEITEEM [Few people know that the coldest time of
day is not tomato omelette, but close to dawn]’). Again, a norming test was conducted
to guarantee the appropriateness of the sentences used in the task. The norming test
involved recruiting a separate group of 26 participants to listen to 90 sentences under
normal listening conditions and to make veracity judgments. We chose 60 sentences for
the present task on the basis of the results of the norming test.

Procedure: Apart from the stimuli being Chinese sentences instead of English sen-
tences, the procedure for the Chinese listening span task was identical to that for the
English listening span task.

English speaking span as WM. The English speaking span task was based on the
paradigm originally developed by Daneman and her colleague (Daneman 1991;
Daneman and Green 1986).

Materials: The stimuli were 100 English words comparable in phonetic and ortho-
graphic length, containing two syllables and seven to eight letters. Most of the words were
taken from Mizera (2006). Although Mizera’s (2006) study was also about L2 WM, to
ensure the appropriate difficulty of the materials for the participants of the present study
we conducted a norming test with a separate group of 20 participants from the same
population as those in the main experiment. The material for the norming test consisted of
130 words, the original 100 words from Mizera (2006) and 30 new words. All new words
were matched with the original 100 words on orthographic and phonetic length. In the
norming test, participants were asked to mark words they were familiar with on a list of
130 words. The results showed that 105 out of 130 words were familiar to all 20
participants, indicating that most of the 130 words were easy for them. On the basis of
these results, we randomly chose 100 out of the 105 familiar words as the stimuli for the
English speaking span task.

Procedure: First, participants read the instructions for the task and confirmed that they
understood the procedure before actually beginning. During the task, participants
attempted to remember the words presented on the centre of a computer screen and
then to use those words to make sentences. For example, in a set of three words (e.g.
‘explain, disturb, picture’), participants were shown one word at a time on the screen.
After a short alert, a word appeared at the centre of the screen for 1000 milliseconds. After
500 milliseconds the next word was presented. The end of the set was signalled visually
on the computer screen and by another sound. After the presentation of a complete set, the
participant was asked to generate aloud sentences containing the presented words. The
total number of correctly recalled words in the grammatically correct sentences was
defined as the participant’s English speaking span (maximum score = 100).
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Chinese speaking span as WM. Apart from the stimuli being two-character Chinese words
instead of English words, the design, procedure and scoring method for the Chinese
speaking span task was the same as that for the English speaking span task. All stimuli for
the Chinese speaking span task were high frequency words, taken from Table Four (1) in
Modern Chinese Frequency Dictionary (Beijing Language Institute 1986).

3.2.2. Word translation recognition task

Materials: The stimuli were 200 Chinese and 200 English words, from which two lists of
word pairs were compiled. One list was used in the translation recognition task in the
direction of Chinese to English (‘C-E translation’), and the other in the direction of
English to Chinese (‘E-C translation’). Each list consisted of 100 word pairs, 50 pairs
of translation equivalents and 50 pairs of fillers that were not translations equivalent of
each other. The 50 pairs of translation equivalents were critical items that were entered
into statistical analyses.® The two lists were presented to participants in random order. In
addition, 12 word pairs were compiled for practice trials.

Procedure: The computer-based word-translation recognition task was programmed
with E-prime software. The task consisted of two sessions. One session was the C-E
translation task, in which a Chinese word appeared prior to an English word for each word
pair. The other session was the E-C translation task, in which an English word preceded a
Chinese word for each word pair. The order of the two sessions was randomised across
participants by the E-prime program to avoid a potential effect of the order of the
translation directions. As a result, participants either completed the C-E translation session
and then the E-C translation session or vice versa.

Before the session started, participants read the task instructions. The session began
with a practice block of 10 items. Following this practice block was the experimental
block of 100 items, preceded by 2 more practice items. The procedure for the practice
block and the experimental block was the same. On each trial, a fixation stimulus (‘+°)
first appeared at the centre of the screen for one second. On its disappearance, the first
word was presented on the screen at a position slightly above the centre of the screen.
Fifty milliseconds after the appearance of this first word, the other word in the pair
appeared below it. At this point, participants indicate via key press whether the second
word was the translation equivalent of the first word. They were instructed to press the ‘F’
key if the answer was ‘yes’ and the ‘J” key if the answer was ‘no’. Accuracy and response
time (RT) data were both registered by the computer. Following the key press, the two
words simultaneously disappeared. For practice trials, the disappearance of the words was
immediately followed by presentation of accuracy and RT feedback for 500 ms; after a
500 ms interval of blank screen a new trial would start. However, for the trials in the
experimental block, the words’ disappearance was not followed by any feedback, but
rather by an interval of 500 milliseconds and then the next trial. Feedback on average
accuracy and RT was provided when all trials in the block were finished. After the first
session, participants took a short break and then pressed the space bar to enter the next
session.

3.2.3. Consecutive interpreting task

In the CI task, participants were required to orally translate the source language (English)
speech into the target language (Chinese). All stimuli were presented aurally to the
participants over headphones and all spoken responses were recorded on the computer.
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Materials: The E-C CI task comprised an approximately 8-minute-long recording of a
speech made at a promotion for laptops. The speech was given by a native English-
speaking male at an average rate of 143 words per minute. We divided the speech into
segments, with each segment consisting of two to three sentences. This is rather short in
relation to general CI training practice in Europe which uses segments of around six
minutes. Our segmentation is based on the fact that our participants were unbalanced
Chinese-English bilinguals who had just started interpreting training, and longer segments
would be too demanding for them.* To confirm that the level of difficulty was appropriate
for our participants, we conducted a pilot study with a separate group of 20 participants.
This group was sampled from the same population as the participants of the main study so
they had a similar level of English proficiency and interpreting competence. In the pilot
study, participants were required to translate the English speech into Chinese and then
complete a questionnaire about the difficulty of the task. Furthermore, we asked five
interpreting teachers from the same university and with years of experience in the field to
evaluate the difficulty of the task. Both the participants in the pilot study and the
interpreting teachers rated the materials as appropriate for the participants in the main
study. Finally, participants in the main experiment, after completing the CI task, were also
asked to report whether the difficulty level was appropriate, but no complaints about the
difficulty level were made.

Procedure: The E-C CI task was administered in groups in an interpreting training lab
at the university where the participants had been recruited. First, detailed instructions were
provided on paper and administered verbally to participants. All participants confirmed
that they understood the procedure of the task before they began the main part (i.e.
interpreting). In the main part, participants listened to each segment of the speech one at a
time; for example, ‘Now I’'m gonna use the rest of my time to talk about One-Laptop-Per-
Child. But think of it not as a laptop project; the laptop is almost irrelevant. It’s an
education project.” The end of each segment was signalled by a sound. The sound also
served as a cue that participants should start to interpret. The duration allowed for
interpreting the segment was 1.5 times the duration of the segment itself, a constraint
based on our pilot work. The computers recorded what participants uttered aloud during
the interpreting period. Completion of the interpreting period was signalled by another
sound. After a brief interval, a new segment was presented; for example, ‘Because this
was the first project that really had laptops at scale, eh, in a very remote village, in fact in
a village that has no electricity, no telephone, no television ... And there are four other
villages involved, two of which have no road.” Participants were allowed to take notes and
refer back to these notes as they completed the task.

Scoring: Two judges were asked to listen to the recordings and to rate each partici-
pant’s performance. Both judges were interpreting teachers and were themselves profes-
sional interpreters with many years of experience in the field. The criteria for assessing the
CI quality included information (accuracy and completeness) and target language (gram-
mar and appropriateness). The inter-rater coefficient for the rating was 0.89.

4. Results

Means and standard deviations for all the variables of the present study are displayed in
Table 1. The correlation and regression analyses, described next, are of primary interest.
However, for completeness we also performed three paired-samples r-tests’ to examine
whether language had an effect on the performance on the WM span and word-translation
tasks.
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Table 1. Means and standard deviations (SD) for all variables (n = 61).

Variable Mean SD
English proficiency 71.16 5.4
Digit span 5.75 0.47
Chinese listening span 46.62 6.4
English listening span 38.82 6.91
Chinese speaking span 72.28 7.8
English speaking span 61.7 7.56
C-E word translation (RT) 629.19 76.07
E-C word translation (RT) 573.4 71.99
C-E word translation (accuracy) 0.94 0.03
E-C word translation (accuracy) 0.95 0.04
Consecutive interpreting (Point 1) 61.34 11.01
Consecutive interpreting (Point 2) 67.21 8.25

Note: For English proficiency, the maximum score is 100; for digit span, the reported average is the number of
correctly recalled digits (maximum score = 9); for listening and speaking spans, the number of correctly recalled
words (maximum score = 60 for listening span, 100 for speaking span); for word translation, the reaction time
(RT) for correct response in milliseconds and the accuracy of response; for consecutive interpreting, the meaning
score of two raters (maximum score = 100).

The results indicated that the differences between the two language versions of each
WM span task reached significance: listening span, #60) = 10.959, p = .00; speaking
span, #60) = 13.093, p = .00, with the average score for L1 significantly higher than that
for L2. This is consistent with previous studies (Chincotta and Underwood 1998; Service
et al. 2002) in which less advanced bilinguals manifested an L1 over L2 WM span
advantage greater than more advanced bilinguals. Our participants’ L1 dominance was
confirmed by the direction effect in word translation as revealed by a paired-sampled #-test
with the RT data from the word translation task (t = 9.527, df = 60, p = .00): Our
participants responded significantly faster from L2 to L1 than from L1 to L2. This was
also consistent with findings from word translation studies (Kroll and Stewart 1994; Kroll
et al. 2002).

The correlations® between each predicting variable and CI performance at each test
time are presented in Table 2. English proficiency significantly correlated with CI
performance at both Point 1 and Point 2, suggesting that for beginner interpreters, L2

Table 2. Correlation between performance on all predicting variables and performance on the
consecutive interpreting (CI) task at two times.

Predicting variable CI (Point 1) CI (Point 2)
English proficiency 387** 439%*
Digit span 0.098 0.153
Chinese listening span 0.207 0.197
English listening span 287* 303*
Chinese speaking span 275% 0.225
English speaking span 319% 327%
C-E word translation (RT) —0.115 —0.184
E-C word translation (RT) 0.033 —0.099
C-E word translation (accuracy) 0.227 0.08
E-C word translation (accuracy) 0.243 0.135

Note: *P < .05. **P << .01.
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proficiency plays a significant role in CI performance. In contrast, none of the correlations
between measures of word translation and CI performance reached significance, which
suggests that for these participants the speed and accuracy of lexical retrieval did not make
a significant contribution to their CI performance.

As for the relationship between memory skills and CI performance, the pattern is more
complicated. Firstly, Table 2 shows that the digit span and WM spans have different
relations with CI performance. The correlations between digit span and CI performance
did not reach significance. In contrast, both English listening and speaking spans sig-
nificantly correlated with CI performance. This difference suggests that STM and WM
function differently in the CI task. Furthermore, the pattern of correlations between WM
spans and CI performance was somewhat different for WM spans measured in L1 versus
L2. Listening span measured in English, but not in Chinese, significantly correlated with
CI performance; speaking span measured in English significantly correlated with CI
performance at both Point 1 and Point 2 whereas the task measured in Chinese correlated
with Point 1 CI performance only. In addition, at Point 1, the numerical strength of the
relationship between English speaking span and CI was stronger than that between
Chinese speaking span and CI. The pattern of correlations between WM spans and CI
performance indicates that WM capacity measured in different languages played some-
what different roles in CI.

One important observation from Table 2 is that each English predictor (English
proficiency English listening span, and English speaking span) significantly predicts
variance in E-C CI performance at both Point 1 and Point 2. Since these variables predict
performance at both times, we might ask whether they predict variance in the improve-
ment of CI competence.” To examine this issue, we need to control for initial interpreting
competence and then examine the relationship between the predicting variables and
performance at Point 2. To achieve this, we performed a series of stepwise regression
analyses,® in which the scores on E-C CI at Point 1 were entered into the regression
equation first to statistically control for their influence on E-C CI performance at Point 2.
After that, in one analysis (the result of which is presented in Table 3, Model 1), we
entered the English listening span at Point 1 as the second predictor to test whether it
contributed, above and beyond that of E-C CI at Point 1, to E-C CI performance at Point
2; in the second analysis (Model 2), we instead entered English speaking span as the
second predictor; and in the third analysis, general English proficiency as the second
predictor (Model 3).

Table 3. Summary of hierarchical multiple regression analysis for variables predicting consecutive
interpreting (CI) performance at Point 2.

Variable R R2 AR2 AF
Model 1

Point 1 CI 0.682 0.466 0.466 51.445%*

English listening span 0.692 0.478 0.012 1.381
Model 2

Point 1 CI 0.682 0.466 0.466 51.445%*

English speaking span 0.692 0.479 0.013 1.478
Model 3

Point 1 CI 0.682 0.466 0.466 51.445%*

English proficiency 0.708 0.502 0.036 4.170*

Note: *P < .05. **P << .01.
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As shown in Table 3, after partialling out the contribution of E-C CI performance at
Point 1, neither of the WM spans at Point 1 made a statistically meaningful contribution to
the variance E-C CI performance at Point 2. This suggests that both spans have limited
value in predicting gains in competence in the E-C CI task, although the English listening
span, English speaking span and Chinese speaking span respectively accounted for 8.3%,
10.2% and 7.5% of the variance in E-C CI performance at Point 1 (see Table 2), which in
turn accounted for 46.6% of the variance in the same task at Point 2 (see Table 3).
However, unlike WM spans, after partialling out the influence of prior E-C CI skills,
English proficiency still accounted for an additional 3.6% of the variance in E-C CI
performance at Point 2, which was statistically meaningful. This suggests that L2 profi-
ciency did play a significant role in the development of E-C CI competence for our
participants.

5. Discussion

The purpose of this study was to examine factors affecting the development of CI
competence at a very initial stage. We focused on three factors: memory skills, lexical
retrieval efficiency and L2 proficiency. The major findings are as follows: (1) English
proficiency significantly correlated with CI performance at both points in time; (2) none
of the measures of lexical efficiency had a statistically meaningful relationship with CI
scores; (3) the digit span and WM spans had different relationships with CI performance;
furthermore, WM spans measured in different languages also had a different relationship
with CI performance; and (4) although English proficiency, English listening span, and
speaking spans, can each predict CI performance at both Point 1 and Point 2, only English
proficiency can make a unique contribution in accounting for variance in the development
of CI competence. We will address each of these findings in turn.

Lexical retrieval efficiency and CI. Measures of lexical retrieval efficiency in the present
study failed to make a meaningful contribution to accounting for variance in interpreting
performance. This result was different from that of Christoffels, de Groot, and Waldorp
(2003) who discovered that lexical retrieval efficiency is an important contributor to
interpreting performance. This discrepancy may stem from both participant characteristics
and the tasks used. The participants in the present study were unbalanced bilinguals
whose L2 proficiency was relatively low, as suggested by the scores of the CI task and,
importantly, the direction effect in word translation. Compared to our participants, the
participants in Christoffels, de Groot, and Waldorp (2003) were relatively more proficient
in L2, as indicated by their self-rating scores and the null direction effect in word
translation in their study. We used the translation recognition task to measure lexical
retrieval efficiency and Christoffels, de Groot, and Waldorp (2003) used the translation
production task to tap lexical retrieval efficiency. Our task measured mainly retrieval
efficiency; Christoffels et al.’s task measured not only retrieval of the translation equiva-
lents, but also the production of translation equivalents, which bears a closer resemblance
to the interpreting task.

Unlike Christoffels, de Groot, and Waldorp (2003), who find that lexical retrieval
efficiency is related to simultaneous interpreting (SI) performance, we correlated lexical
retrieval efficiency with CI performance. Compared with SI, CI imposes less time
constraints on interpreters (Gile [1997] 2002), meaning that our participants had more
time to retrieve translation equivalents relative to participants in Christoffels, de Groot,
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and Waldorp (2003). This in turn might contribute to the failure to observe a meaningful
relationship between lexical retrieval efficiency and CI performance in the present study.

Memory skills and CI. In contrast to the non-significant correlation between the digit span
(i.e. STM) and CI performance at both Point 1 and Point 2, three out of the four WM
spans significantly correlated with CI performance at one or both of these time points.
This pattern of results is in line with similar studies (e.g. Kdpke and Nespoulous 2006;
Christoffels, de Groot, and Waldorp 2003) and may be attributed to the functional
difference between STM and WM (Engle et al. 1999; Aben, Stapert, and Blokland
2012). The digit span taps STM capacity whose function mainly lies in passive storage,
whereas the listening and speaking spans tap not only storage, but also processing
components. Language processing, especially that involved in a task as complex as
interpreting, relies on both storage and processing functions of memory. This may explain
why the WM spans rather than the STM span related to CI performance.

Furthermore, we observed a language effect on the relationship between WM and CI
performance. Specifically, the WM spans measured in L2 had a stronger relationship with
CI performance compared with the WM spans measured in L1. This result is consistent
with the domain-specific view of WM. In WM studies, some researchers propose the
domain-specificity of WM resources in the sense that different domains of processing
require different types of cognitive resources (Shah and Miyake 1996; Daneman and
Tardif 1987; Ketelsen and Welsh 2010). Therefore, it is possible that L1 and L2 proces-
sing require different pools of cognitive resources; empirical studies (Ikeno 2006;
Alptekin and Ergetin 2010) report that L1 and L2 WM spans have different predictive
power for L2 comprehension. In addition, researchers in WM studies (Shah and Miyake
1996; Just and Carpenter 1992) also propose that WM effects manifest themselves mainly
in capacity-demanding tasks. In the context of the present study, although the task of E-C
CI obviously requires both L1 and L2 cognitive resources since CI involves the proces-
sing of both languages, the processing of L2 was relatively more demanding. First, for the
CI task, as pointed out by Gile ([1997]2002), the more difficult component lies in the
comprehension of SL (in this case, English) relative to the production of the target
language (in this case, Chinese); and this relative difficulty was boosted by the imbalance
of the participants’ two languages. Taken together, the domain-specificity of WM and the
relatively more capacity-demanding nature of comprehension might underlie the differ-
ence in the relationship between WM in L1 or L2 with CI performance.

L2 proficiency and CI. In the present study, English proficiency significantly correlated
with CI performance at both Point 1 and Point 2, suggesting that for beginner interpreters,
L2 proficiency plays a significant role in CI performance. This pattern of results replicates
that of a study that also examined the role of L2 proficiency in interpreting performance in
Chinese-English bilinguals (Tzou et al. 2012). Tzou et al.’s participants were professional
interpreters and relatively advanced student interpreters (at the graduate level) whereas our
participants were beginner student interpreters. Taken together, it appears that L2 profi-
ciency not only plays a role in interpreting performance for beginner student interpreters
but also for advanced student interpreters, and professionals.

One of the main motivations for the present study was to explore factors affecting the
development of CI competence. Although results from our correlational analyses suggest
that both WM spans and English proficiency may account for variance in the performance
of CI at both Point 1 and Point 2, results from our hierarchical multiple regression
analyses show that only L2 proficiency can predict variance in the development of CI
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competence. This contrast suggests that for the development of CI competence at the
beginner stage, L2 proficiency seems to play a more important role than WM or lexical
retrieval efficiency. Of course, it should be noted that the results of the present study do
not rule out the importance of cognitive resources or lexical retrieval efficiency in CI
development. It is possible that these two factors exert their influence at a later, but not at
an initial, stage. In addition, the segment of the CI task was relatively short and
participants were allowed to take notes during interpreting, which might exert an influence
on the results. With more balanced bilinguals and longer segmentation of the input
speech, the results may have included a contribution of WM to CI development.

Another point that should be noted is the relatively small proportion of the unique
contribution made by L2 proficiency to the variance of the development of CI compe-
tence. According to Table 3, in addition to those explained at Point 1 CI (46.6%), L2
proficiency can uniquely explain only 3.6% of the variance observed. However, recall
from Table 2 that L2 proficiency significantly correlated with Point 1 CI and a further
regression analysis showed that it was able to explain 15% of the variance in the
performance on the Point 1 CI task. Therefore, in addition to a direct effect on CI
performance at Point 2, L2 proficiency had an indirect effect on Point 2 CI mediated by
Point 1 CL

This finding has an implication for CI training: at the beginner stage, learners may
benefit more when instructors design exercises to improve their L2 proficiency compared
with exercises to improve their memory capacity or lexical retrieval efficiency (for a
similar suggestion deriving from a different perspective, see Abuin Gonzalez [2012]).
Another implication is that the best candidates for interpreting training are those who have
mastered their L2, which is easy to understand since it is in line with almost everyone’s
intuition.”

The present study is only the first step to discovering predictors of the development of
interpreting competence. A more complete picture requires empirical research with inter-
preting trainees from different backgrounds, especially different L2 proficiency levels, and
with more tasks or experimental manipulations related to interpreting trainees’ expertise
and aptitude.
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Notes

1. We used stepwise regression analysis to statistically control for the effect of the participants’
initial CI competence. Stepwise regression analysis is often used in behavioural studies to
investigate the relationship between a set of independent variables and a dependent variable. By
varying the order of independent variables entering into the regression equation, the stepwise
regression analysis can determine the unique contribution made by an independent variable in
accounting for the variance in the dependent variable. See the Results section for the details of
this analysis.
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2. The participants performed the same CI task twice. Although there may be concern about a
potential practice effect, we reduced this potential effect to the minimum in our test adminis-
tration. First, the interval between the two tests was almost two semesters, which was much
longer than many developmental studies in the literature (e.g. one-week interval in Quirmbach
et al. [2009], six-week interval in Dalton [2011] and eight-week interval in Mackay,
McCluskey, and Mayes [2010]). Second, the participants were not aware of the purpose of
the study and they did not know that they would perform the same test again later. Therefore,
they were not motivated to remember anything specific; this was confirmed in interviews with
participants conducted after the tests.

3. The critical translation pairs were selected on the basis of their baseline response times in a
lexical decision task in a preparatory study. To collect the baseline response times for these
words, we recruited 23 participants from the same population with the participants of the main
study to perform a lexical decision task. From this preparatory study, the response times of a set
of 300 words (150 Chinese words and 150 English words) were collected. Out of these 300
words, we selected 100 words (50 Chinese words and 50 English words) whose response times
were relatively closer to each other indicated by the small standard deviations relative to the
means (Chinese: mean = 544.41, SD = 18.29, range = 61.29, minimum = 519.83, maximum =
581.11; English: mean = 561.69, SD = 25.64, range = 100.25, minimum = 499.28, maximum =
599.53).

4. In fact, the interpreting task in the present study was already challenging enough. Although the
participants were allowed to take notes during the task, and the difficulty level of the speech
was reported as appropriate by both the participants and their teachers, the mean score for the
interpreting product was about 61.34 out 100 at Point 1 and 67.21 out 100 at Point 2.

5. A t-test is used to determine whether the difference between two sets of data is significant. If the
result of #-test reaches the significant level (p < .05), it is said that the two sets of data are
significantly different from each other.

6. The correlation coefficient is a quantitative measure of the extent to which two variables are
related and the direction of that relationship. Two variables are positively correlated if a high
score on one variable is related to a high score on the other, and two variables are negatively
correlated if a high score on one variable is related to a low score in the other.

7. Statistic analysis indicated that our participants improved their CI competence during the

interval between Point 1 and Point 2: a paired-samples ¢-test was performed on the data of

the CI task at both points in time and the result was that the mean score at Point 2 was
significantly higher than that at Point 1 (t = 5.683, df = 60, p = .00), suggesting that our
participants improved their CI skills after one year’s training.

See note 1 for the statistical meaning of the stepwise regression analysis.

9. As pointed out by Dr Kalim Gonzales (via email), it is also possible that the predictive power of
L2 proficiency on CI performance at Point 2 could simply reflect the fact that students who are
more motivated to become proficient in English are likely to be the same students more
motivated to succeed at CI training (and thus to study harder in the eight-month academic
year between P1 and P2). This possibility, however, does rule out the implication that the best
candidates for interpreting training are those who have mastered their L2.

S
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