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Investigating the presumed cognitive
advantage of aspiring interpreters

Alexandra Rosiers, Evy Woumans, Wouter Duyck and
June Eyckmans
Ghent University

In complex tasks such as interpreting, the importance of a well-functioning
working memory can hardly be overestimated. However, empirical studies
have failed to produce consistent results with regard to an interpreter advan-
tage in working memory. Recent studies tend to focus on the executive com-
ponent of working memory. To our knowledge, no such study has compared
the possible cognitive advantage of aspiring interpreters relative to other
multilinguals before training takes place, in spite of the fact that excellent
cognitive abilities are considered important in many interpreter selection
procedures. In this study, we compared the working memory capacity and
executive functions of a group of 20 student interpreters with two other
groups of advanced language users who were all at the start of their Master’s
training. Data were collected on three executive control functions: inhibi-
tion, shifting and updating. A forward and a backward digit span task for
measuring the participants’ working memory capacity was also included in
this study. Results revealed only negligible differences between the three
groups at onset of training. The presumed cognitive advantage of aspiring
interpreters with regard to executive control was not found.

Keywords: working memory, executive control, updating, inhibiting,
switching

1. Introduction

Excellent memory skills have long been recognized as an important aspect of
simultaneous interpreting (Alexieva 1993; Darò 1995; Gile 1999, 2009; Keiser 1965).
In the literature various types of memory-related concepts are discussed, such as
short-term memory, working memory, cognitive load, and memory effort. In this
contribution we will focus on working memory. When we talk about working
memory we refer to the hypothetical cognitive component that is responsible for
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temporarily holding and manipulating information. Working memory has been
shown to play a crucial role in performing complex tasks such as language learn-
ing and language processing (Baddeley 1992, 2003). Baddeley’s working memory
model (Baddeley 2000, 2003; Baddeley & Hitch 1974), with its four subsystems,
remains the most influential visualization of working memory to date: (1) the
phonological loop, which is concerned with verbal and acoustic information, con-
sists of a storage system and a subvocal rehearsal system; (2) the visuospatial
sketchpad is its visual counterpart; (3) both are dependent on a higher-level con-
trol system, the central executive, which regulates the attentional control of work-
ing memory; and (4) the episodic buffer is a multi-dimensional storage system
combining both visual and verbal information that heavily depends on the central
executive and allows for the storage of information that exceeds the capacity of the
phonological loop or the visuospatial sketchpad.

Working memory capacity is commonly measured through complex span
tasks, such as a reading or listening span task. Up to now, most empirical studies
on interpreters have focused on working memory capacity (e.g. Christoffels et al.
2006; Liu et al. 2004; Tzou et al. 2012). They tend to compare interpreters (includ-
ing student interpreters) with non-interpreters, hypothesizing that professional
interpreters will exhibit a larger working memory span. However, not all studies
have shown this advantage in capacity in interpreters. The mixed research out-
comes might indicate that working memory span is inadequate to assess differ-
ences in working memory. This places the role of the central executive or atten-
tional control system in the foreground. Recently, research has started to focus on
these central executive functions (e.g. Köpke & Nespoulous 2006; Morales et al.
2015; Timarová et al. 2014) as the possible locus of any memory-related differ-
ences between interpreters (including student interpreters) and non-interpreters.
While no formal definition of executive functions has been put forward (Jurado
& Rosselli 2007), we distinguish three executive functions as proposed by Miyake
et al. (2000): updating, inhibiting and shifting.

In this study we aim to establish whether students who opt for the interpret-
ing programme already have better developed cognitive skills than their peers
who choose to become translators or multilingual communication specialists.
To this end, we will compare the working memory of these three groups of
advanced language learners. This comparison will allow us to corroborate the
presumed cognitive advantage of interpreters, on which there is still a shortage
of research (Obler 2012).

Among the three executive functions mentioned earlier, the updating func-
tion refers to the ability to compare new incoming information to information
already held in memory (Morris & Jones 1990). In interpreting this seems to
relate to the ability to handle a continuous stream of incoming speech while
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previous input is still being processed. Secondly, two types of inhibition were
gauged. The first type is the resistance to interference, which involves the ability
to suppress task-irrelevant information (Engle et al. 1999). Applied to the inter-
preting context, this refers to the ability to ignore distractors such as the sound
of the interpreter’s own voice and other sounds or visual disturbances during
their performance (Timarová et al. 2014). The second type of inhibitory control
is the resistance to automatic response (Miyake et al. 2000). For the interpreter
this could translate, for example, into the resistance to use false cognates. The
final executive function under investigation is shifting, which requires the abil-
ity to switch between separate tasks or mental sets (Miyake & Friedman 2012).
This is relevant in interpreting because of the continual shift between processing
incoming language and producing oral translations. In addition to the executive
control measures we administered two digit span tasks to gauge both the storage
and processing capacities of working memory.

2. Literature review

2.1 Cognitive abilities of bilinguals

According to the findings of quite a few studies, being a bilingual has a positive
influence on one’s cognitive abilities (e.g. Bialystok 2006; Costa et al. 2008). Bilin-
guals are known to have both of their languages active at all times (Van Assche
et al. 2012) and they make few errors when they are required to switch from one
language to the other, which means that an efficient cognitive control mechanism
seems to be in place (Woumans et al. 2015). In a number of studies it has been
suggested that this language control practice transfers to general cognitive con-
trol, resulting in a cognitive control advantage for bilinguals beyond the linguis-
tic domain (e.g. Bialystok et al. 2004; Costa et al. 2009; Martin-Rhee & Bialystok
2008). These studies report that bilinguals often outperform their monolingual
peers on executive tasks measuring different aspects of cognitive control (e.g. Bia-
lystok et al. 2004; Luk et al. 2011). The advantage that these bilinguals display on
these tasks is two-fold. Some studies have disclosed a general processing advan-
tage, with faster reaction times on trials that do not elicit any conflict (i.e. ‘congru-
ent trials’) (e.g. Bialystok 2006; Costa et al. 2008; Martin-Rhee & Bialystok 2008).
Others have demonstrated superior conflict resolution skills in bilinguals, reveal-
ing smaller congruency effects (e.g. Bialystok et al. 2006; Costa et al. 2009). These
effects are measured by calculating the difference in reaction times on congruent
and incongruent trials.
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Interestingly, different features of bilingualism seem to interact with the bilin-
gual cognitive advantage. For instance, language switching frequency in daily life
has been found to interact with the cognitive advantage, with frequent switchers
performing better on cognitive control tasks (Verreyt et al. 2015).

2.2 Cognitive abilities of translators

Within the field of translation studies, working memory research has focussed on
interpreters rather than translators. Only a handful of studies focus on translators’
working memory capacity. Rothe-Neves (2003) investigated the influence of work-
ing memory on translation performance in an attempt to unravel the cognitive
processes during translation tasks. He used verbal tasks adapted from Salthouse
and Babcock’s (1991) BAMT-UFMG test battery to compare processing speed,
coordination and storage capacity between novice translators and professional
translators. No differences between the working memory measures of the two
groups were found. It has to be noted that only six students and six professionals
took part in this study and that the average age difference between both groups was
slightly more than ten years. As working memory deteriorates with age (Park et al.
2002), but increases with experience (Klingberg 2009), it is difficult to dissociate
the influence of age and experience in this limited participant group.

Another study on working memory and translation, albeit not in a profes-
sional translator context, examines the role of working memory in error-mak-
ing. Michael, Tokowicz, Degani and Smith (2011) investigate whether working
memory and the ability to ignore task-irrelevant information – i.e. inhibition – is
related to the ability to resolve translation ambiguity, which occurs when a word
has multiple translations. The results show that the best translation tasks could be
ascribed to those students who obtained the highest scores on the working mem-
ory capacity and inhibition tests.

2.3 Cognitive abilities of interpreters

Empirical studies on working memory in interpreting have typically used span
tasks to measure working memory capacity. A number of these studies have found
differences in working memory capacity between different groups (i.e. student or
professional interpreters and bilingual controls). For example, Christoffels et al.
(2006) compared the working memory capacity of trained interpreters with that
of bilingual university students and highly proficient English teachers. The inter-
preters outperformed the students and the English teachers on a reading span
task, a speaking span task and a word span task. Signorelli (2008) used the same
tasks in a comparison of professional interpreters and bilingual non-interpreters,
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and found the interpreters to outperform the control group. Similarly, Tzou et al.
(2012) compared the performance of two groups of interpreter students (i.e. first-
year and second-year students) on a reading span task with that of bilingual
controls. Not only did both student groups outperform the control group, but a
positive correlation between high memory span and simultaneous interpreting
performance was also established.

In contrast, a number of studies did not find differences in working memory
capacity between different (student) interpreter groups. Chincotta and Under-
wood (1998), for example, did not establish a working memory advantage in a
digit span task with articulatory suppression in a population of student inter-
preters and bilingual controls. Similarly, Köpke and Nespoulous (2006) did not
find differences between novice interpreters, professional interpreters and bilin-
gual controls in a listening span task and a recall task with articulatory suppres-
sion. The only difference found was on the listening span task, in which the novice
interpreters outperformed the control groups, while the professional interpreters
did not. In the same vein, Liu et al. (2004) found no difference in scores on a lis-
tening span test of professional interpreters and student interpreters, although the
professionals did perform better on an interpreting task. They attributed the inter-
preters’ better performance to their superior ability to select more important ideas
from the speech input under highly demanding conditions.

Recently, researchers have directed their attention to the central executive
component of working memory. Timarová et al. (2014), for instance, examined
the executive functions of professional interpreters. Significant positive correla-
tions were established between lexical processing and updating and shifting, and
between ear-voice span scores and shifting, indicating that interpreters who main-
tained a short ear-voice span were faster shifters. A positive correlation was also
established between accuracy in interpreting and an arrow flanker task, used to
measure inhibition. Likewise, Morales et al. (2015) investigated the link between
interpreting and updating, on the one hand, and interpreting and inhibition, on
the other. They found professional interpreters to be more accurate and faster than
bilingual controls in terms of updating capacities but not in terms of conflict res-
olution (i.e. inhibition).

In the study presented below, we will focus on working memory span and
executive control prior to interpreter training. The main research question is
whether a group of advanced language learners consisting of aspiring interpreters,
translators and multilingual communicators show differences in both the storage
and executive control components of working memory before they are trained in
their respective domains. If interpreter students demonstrate superior cognitive
control at the start of their training, then the interpreter advantage suggested in the
literature cannot be attributed entirely to training or experience in interpreting.
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3. Experiment

3.1 Research questions

1. Do student interpreters exhibit larger working memory capacity than student
translators and student multilingual communicators prior to their respective
training?

2. Do student interpreters exhibit better inhibition skills than student translators
and student multilingual communicators prior to their respective training?

3. Do student interpreters exhibit better updating skills than student translators
and student multilingual communicators prior to their respective training?

4. Do student interpreters exhibit better shifting skills than student translators
and student multilingual communicators prior to their respective training?

3.2 Method

3.2.1 Participants
A total of 62 students enrolled at the Department of Translation, Interpreting and
Communication of Ghent University took part in this study. All participants were
native Dutch speakers studying two foreign languages. Their age ranged between
20 and 28 years, with a mean age of 21.8 years. The participants had all completed
a Bachelor’s degree in applied language studies and had just begun their voca-
tional training in either a Master’s in interpreting (n= 21), a Master’s in transla-
tion (n=20) or a Master’s in multilingual communication (n= 21). The Master in
Translation and the Master in Interpreting are both well-known and established
programmes. The Master in Multilingual Communication is quite a recent pro-
gramme focussing on high-level proficiency in the mother tongue and special
skills in intercultural communication.

Although there is no admission test for the Master’s programme in interpret-
ing, students’ previous training in the intensive bachelor programme as well as
careful scouting of students mean that the process is not one of self-selection. The
preceding Bachelor’s programme is focussed on the practical use of two foreign
languages, with an emphasis on oral proficiency and translation from and into the
foreign languages, and on flawless spoken and written Dutch as a mother tongue.
Over the course of this three-year training, about 60% of students fail or drop out
at some stage of the programme. Only students with near-native competence in
their foreign languages who show an interest in interpreter training and whose
potential for interpreting has been confirmed by interpreting trainers, are invited
to enroll. Others are dissuaded from taking up interpreting.
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3.2.2 Materials and procedure
Data collection took place in September and October of the academic year
2014–2015. Participants were informed about the content and the length of the
test battery and were asked to sign an informed consent form. Before each test,
participants received oral explanations in their native language of what they were
expected to do. For the computer-based tasks, the instructions also appeared in
print on the screen, again in their native language. Computer tasks were presented
via Tscope software (Simon task; Stevens et al. 2006) or E-prime software (Atten-
tion Network Test, 2-back task and colour-shape switch task) on an IBM-compat-
ible laptop computer with a 15-inch screen, running XP. Participants were tested
individually in a quiet room by a research assistant who remained present during
the entire procedure, which took an hour on average. The order of tasks was coun-
terbalanced across participants to avoid a fatigue effect.

Participants performed two types of tasks: (a) two digit span tasks (forward
and backward) for measuring working memory capacity (Wechsler 1997) and (b)
four tasks tapping into executive control functions: a 2-back task (Kirchner 1958),
a Simon task (Simon & Rudell 1967), the Attention Network Test (Fan et al. 2002)
and a colour-shape switch task (Rogers & Monsell 1995). These tasks were selected
on the basis of their widespread use in working memory research. Both reaction
time and accuracy rate were recorded and used in the analyses.

Digit span tasks
Both forward and backward spans were measured. The forward span task mea-
sures storage capacity, whereas the backward span task requires executive control
(Engle et al. 1999). The tasks were adapted from the WAIS-III (Wechsler 1997) and
consisted of 16 sequences of digits of increasing length (from two to nine) in the
forward condition and 14 sequences in the backward condition. Each trial com-
prised two sequences of the same length. In the forward span task, participants
were read a sequence of digits and asked to orally recall the digits in the same
order. In the backward span task, they were asked to recall the digits in reverse
order, which requires manipulation of the incoming information. The task ended
when all sequences had been read or when the participants made errors in both
sequences of the same length.

Simon task
A coloured Simon task was used to assess participants’ ability to inhibit auto-
matic responses. Green and red dots appeared on either the left or the right side
of the screen and participants were asked to press the left key when one colour
appeared, and the right key when the other colour appeared. The combination of
position and colour constituted either a congruent trial or an incongruent trial.
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The experiment consisted of ten randomised practice trials and two blocks of
100 randomised experimental trials. Half of all trials presented the coloured dot
on the same side of the associated response key, and half on the opposite side.

Attention Network Test
A shortened version of the Attention Network Test (ANT) was employed. The
ANT measures the executive network (for conflict resolution, i.e. the inhibition
function) and the orienting network (for sensory input selection). The experi-
mental design contained two within-subject factors: flanker type (congruent and
incongruent) and cue type (none, central and spatial). Comparing congruent and
incongruent trials measured the executive network, and comparing central and
spatial cue trials quantified the orienting network. Participants were shown five
arrows and were asked to indicate the direction of the middle arrow. Participants
were instructed to focus on the fixation cross and respond as quickly and accu-
rately as possible. They pressed the left button of a touchpad when the target
pointed to the left, and the right button of that touchpad when the target pointed
to the right.

Colour-shape switch task
This task was used to assess task shifting or switching abilities. It consisted of two
blocked conditions and a switch condition. In the colour block condition, partic-
ipants were asked to respond to the colour of an image, and in the shape block
condition, they were asked to respond to its shape. The switch condition required
participants to respond to either shape or colour, depending on the cue.

In this task we are particularly interested in how well participants cope with
the possibility of having to switch between tasks. This is called the Mix Cost and
is calculated by subtracting overall scores in the blocked condition, where there is
no possibility of switching, from stay trial scores in the switch condition, where
the possibility of having to switch exists but is not utilized. In addition, we also
want to know how well they coped with actually having to switch. This is labelled
the Switch Cost and is calculated by subtracting switch trial scores from stay trial
scores in the switch condition.

2-back task
The 2-back task was employed as a measure of updating skill. It consisted of 25
black-and-white line drawings of daily objects that provide high naming agree-
ment in Dutch, based on the norming study by Severens, Lommel, Ratinckx and
Hartsuiker (2005). Drawings were presented individually and were centred on the
computer screen. Participants were required to indicate as fast and as accurately
as possible whether a presented item matched the one presented two positions
before by pressing the left key (i.e. mismatch) or the right key (i.e. match) on the

122 Alexandra Rosiers, Evy Woumans, Wouter Duyck and June Eyckmans

© 2019. John Benjamins Publishing Company
All rights reserved



keyboard. Besides match trials (i.e. the target item matched the picture two posi-
tions before) and mismatch trials (i.e. the target item did not match the pictures
two positions before), there were also a number of lure trials in which the target
item matched the item three positions back.

3.3 Results

The demographics of the participant population of multilingual communicators
(MC), translators (TRANS) and interpreters (INT) are presented in Table 1.

Table 1. Demographic information on the three groups
MC TRANS INT Test p

N 21 20 21
Male/female ratio 2/19 5/15 6/15 Chi2(2) =2.59 .274

Age (in years) 21.9 (2.5) 22.1 (1.4) 22.1 (2.1) F2,59 <1.0 .904

Note: Standard deviations appear in parentheses.

3.3.1 Digit span tasks
For the measurement of participants’ storage and processing capacity, both the
forward and backward span tasks were taken into account and the span effect (i.e.
the difference between the scores on the forward span and the backward span
tasks) was calculated. A small span effect does not necessary equal better working
memory. For example, if a participant obtained a very high score on the forward
span task and a moderately high score on the backward span task, this person
would have a larger span effect than someone who received low scores on both
tasks. Therefore, the span effect merely provides an indication of the impact of
the more difficult condition (i.e. the backward span) on the participant’s perfor-
mance. The highest achievable score for the forward span task is 16, for the back-
ward span task the maximum score is 14. The scores for the three groups can be
found in Table 2. Levene’s test indicated that equal variances could be assumed for
span effect (F(2, 58)= .026, p= .974) but not for forward span scores (F(2, 58)= .722,
p=.490) or backward span scores (F(2, 58)= 4.624, p= .014).

Table 2. Digit span scores for the three groups
Test MC TRANS INT
Forward 10.0 (1.6) 10.5 (1.5) 10.0 (1.9)

Backward  7.2 (2.1)  6.5 (1.2)  7.6 (2.1)

Effect  2.8 (1.7)  4.0 (1.9)  2.4 (1.8)

Note: Standard deviations appear in parentheses.
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Span analyses by means of a 3 (Group: MC, TRANS, INT) ×2 (Span: Forward,
Backward) ANOVA yielded a main effect of Span (F1, 58 = 173.93, p< .001,
ηp

2 =.750), with higher scores on forward spans than on backward spans. This fits
the generally accepted assumption that backward span tasks are more challenging.
There was no main effect of Group (F2, 51 < 1.0, p=.796, ηp

2 =.008), but there was
a Span*Group interaction (F2, 51 = 4.08, p=.022, ηp

2 = .123). Planned comparisons
demonstrated a significant difference between the group of translators and the
group of multilingual communicators (t58 = 2.12, p= .039) and between the group
of translators and the group of interpreters (t58 = 2.73, p=.008). In both cases, the
group of translators had a larger span effect. As these populations had compara-
ble scores on the forward span task, the difference in span effect was caused by
a poorer performance of the translator group on the backward span task. This
means that the interpreter group and the multilingual communicator group were
less affected by the more difficult backward condition than the translator group.

3.3.2 Executive control tasks
With regard to the four executive control tasks, analyses were performed on mean
reaction times (RT) and accuracy percentages (ACC). For each task, outlier RTs
were trimmed for individual participants by calculating the mean across all tri-
als and excluding any response deviating by more than 2.5 SD of that mean. This
procedure eliminated 3.1% of all Simon data, 2.1% of all ANT data, 3.8% of all
colour-shape switch data, and 3.6% of all 2-back data. Due to a technical problem,
Simon and Switch scores were not recorded for one student translator and two
student interpreters. To determine differences between groups on any of the tasks,
repeated measure ANOVAs with Group as the independent variable and subse-
quent planned comparisons (where necessary) were carried out. All task data are
presented in Table 3.

Table 3. Executive control task results for the
three groups
Test MC TRANS INT

Simon

RT

Congruent 406 (57) 395 (48) 378 (46)

Incongruent 438 (60) 421 (41) 410 (48)

Congruency effect  32 (21)  26 (22)  33 (11)

ACC

Congruent 98.1 (1.8) 97.9 (2.1) 96.9 (2.2)

Incongruent 96.1 (2.5) 95.6 (3.8) 93.6 (5.0)
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Table 3. (continued)
Test MC TRANS INT

Congruency effect  1.9 (2.5)  2.3 (3.7)  3.3 (4.4)

ANT

RT

Congruent 510 (58) 487 (51) 491 (60)

Incongruent 608 (67) 575 (66) 581 (75)

Congruency effect  98 (42)  88 (27)  90 (28)

Orienting effect  60 (26)  63 (16)  59 (21)

ACC

Congruent 99.5 (0.8) 99.3 (1.4) 99.5 (0.7)

Incongruent 94.8 (5.4) 95.1 (5.4) 93.9 (6.8)

Congruency effect  4.7 (5.3)  4.2 (5.4)  5.6 (6.8)

Orienting effect  1.7 (3.0)  1.9 (5.5)  2.7 (5.5)

Colour-shape Switch

RT

Mix Cost 165 (126) 182 (119) 210 (155)

Switch Cost 164 (112) 132 (97) 127 (119)

ACC

Mix Cost 5.1 (4.5) 6.5 (12.5) 6.7 (12.0)

Switch Cost 2.6 (6.4) 5.4 (6.6) 2.4 (4.7)

2-back

RT

Match 728 (131) 730 (176) 748 (177)

Mismatch 672 (84) 686 (85) 714 (142)

Lure 813 (190) 882 (196) 877 (225)

ACC

Match 95.4 (14.6) 98.6 (1.4) 95.4 (14.6)

Mismatch 83.5 (14.4) 81.6 (17.6) 83.5 (14.4)

Lure 70.3 (16.7) 70.8 (17.8) 70.3 (16.7)

Note: Reaction times (RT) are given in milliseconds and accuracy (ACC) in percentages. Standard
deviations appear in parentheses.

3.3.3 Simon task
The data of three participants from the multilingual communicator group were
not analysed, because their accuracy scores were all 0.0%, probably because they
had pressed the wrong keys.

Investigating the presumed cognitive advantage of aspiring interpreters 125

© 2019. John Benjamins Publishing Company
All rights reserved



A 3 (Group: MC, TRANS, INT) ×2 (Congruency: Congruent, Incongruent)
ANOVA on RTs showed a main effect of Congruency (F1, 51 =138.61, p< .001,
ηp

2 =.731), with faster responses to congruent trials, which is customary in this
type of task. The main effect of Group (F2, 51 =1.37, p=.261, ηp

2 =.051) and the Con-
gruency*Group interaction (F2, 51 <1.0, p= .447, ηp

2 = .031) were not significant. In
other words, all groups had similar RTs and similar Simon effects.

The same ANOVA was run on accuracy scores and yielded a main effect of
Congruency (F1, 51 =25.01, p<.001, ηp

2 = .329), with higher accuracy rates on con-
gruent trials, which is considered normal. The main effect of Group was not
significant (F2, 51 = 2.57, p= .087, ηp

2 =.092), nor was the Congruency*Group inter-
action (F2, 51 <1.0, p=.527, ηp

2 =.025).

Attention Network Test
RTs were analysed via a 3 (Group: MC, TRANS, INT)× 2 (Congruency: Congru-
ent, Incongruent) ×3 (Cue: None, Centre, Spatial) ANOVA. This provided a main
effect of Congruency (F1, 59 = 487.69, p< .001, ηp

2 =.892) and Cue (F2, 58 = 331.18,
p<.001, ηp

2 = .919), but not of Group (F2, 59 = 1.28, p=.285, ηp
2 = .042). RTs were

faster for congruent trials as opposed to incongruent trials, and RTs were also
faster when a spatial cue was present and were slowest on trials with no cue. Con-
gruency or Cue never interacted with the effect of interest, namely Group (all
ps > .350). Hence, there was no Group effect for orienting.

The ACC analysis was almost identical, with a main effect of Congruency
(F1, 59 = 41.69, p<.001, ηp

2 =.414) and Cue (F2, 58 = 5.95, p=.004, ηp
2 =.170), but no

effect of Group (F2, 59 <1.0, p= .857, ηp
2 = .005). ACC was higher for congruent tri-

als, and the accuracy rate was also higher when a spatial cue was present. Again,
Congruency or Cue never interacted with Group (all ps> .610): no effect for ori-
enting was found.

3.3.4 Colour-shape switch task
The data of two participants from the translator group were not analysed,
because their accuracy scores were around 0.0–1.0%, probably due to pressing
the wrong keys.

For RTs, the 3 (Group: MC, TRANS, INT)× 1 (Mix Cost or Switch Cost)
ANOVAs yielded no differences between groups for either Mix Cost (F2, 54 < 1.0,
p=.582) or Switch Cost ((F2, 54 < 1.0, p= .528).

For accuracy, analyses were the same and produced similar results (Mix Cost:
F2, 54 < 1.0, p= .873; Switch Cost: F2, 54 =1.49, p=.235). In other words, the three
groups performed similarly, both in terms of response times and accuracy rates.
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3.3.5 2-back task
For the RT analysis, a 3 (Group: MC, TRANS, INT) ×3 (Condition: Match, Mis-
match, Lure) ANOVA was carried out. There was a main effect of Condition
(F2, 58 = 38.70, p<.001, ηp

2 = .572), with the fastest RTs for mismatch trials and the
slowest for lure trials. There was, however, no effect of Group and no interaction
with Group (both Fs <1.0, ps > .541).

ACC analyses demonstrated a main effect of Condition (F2, 58 = 139.09, p< .001,
ηp

2 =.827), with the highest ACC for match trials and the lowest for lure trials,
which is the standard effect of load. Again, there was no effect of or interaction
with Group (both Fs <1.0, ps > .883). In other words, there was no significant dif-
ference between the performances of the three groups.

4. Discussion

In the following discussion of the results, the findings will be related to those
that have been reported in the literature. However, as no comparative study of
pre-training differences between interpreter students and other language majors
has yet been conducted, we are limited to comparing our findings with those
of studies contrasting student interpreters, professional interpreters and bilingual
controls.

In answer to the first research question, which looks into the working memory
capacity of the three participant groups, the interpreter group and the multilin-
gual communicator group had the smaller span effect, which in this case means
that the backward condition was less challenging for them than for the translator
group. In other words, when only storage capacity is measured (forward span
task), the three groups perform equally well, but when executive control is
required in combination with this storage capacity, the student interpreters and
student multilingual communicators perform significantly better than the trans-
lators. This points to a small cognitive advantage for the student interpreters com-
pared to the student translators, and they seem to share this advantage with the
students of multilingual communication. This may be explained by the nature of
the task: the listening and speaking components of the digit span tasks are proba-
bly better aligned with the competences of students who opt for vocational train-
ing with a strong oral component.

Regarding the second research question, concerning an interpreter advantage
for the inhibition function, the analysis of the data showed no significant dif-
ferences between the three populations: not for the ability to suppress automatic
responses as measured by the Simon task, nor for the ability to ignore irrelevant
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stimuli, measured by the ANT. This could indicate that inhibition is a skill
acquired through interpreting practice, which is supported by the fact that
Timarová et al. (2014) found a higher degree of inhibition skills in older and con-
sequently more experienced interpreters.

The third research question concerned a comparison of updating skills
between student interpreters, student translators and students of multilingual
communication. There is no significant difference in updating abilities as mea-
sured by the colour-shape switch task between the three groups. The assumption
that our student interpreters would do better than their peers when it comes to
monitoring incoming information and replacing previous information with new
information has to be discarded. Differences in updating performances between
professional interpreters and bilingual controls or between professional inter-
preters and student interpreters found in other studies might be the effect of
training and experience. Some support for this claim can be found in the study
of Morales et al. (2015), who found that expertise in interpreting enhances updat-
ing skills.

The fourth research question looked into the shifting abilities of the three par-
ticipant groups. The ability to switch attention between two different tasks is part
and parcel of an interpreter’s performance, which is why student interpreters learn
to do so during their training. However, prior to interpreter training no difference
between the shifting abilities of student interpreters and student translators and
students of multilingual communication was found. Other studies, such as Yudes
et al. (2011), found superior shifting abilities in professional interpreters compared
to bilinguals with comparably high memory span. Again, we can only assume that
the absence of better shifting abilities in our interpreting students points to the
fact that shifting skills are developed during training.

In summary, we can state that the results of the various tests are not indicative
of differences in executive control between the three populations we tested. A sen-
sitivity analysis using G*Power (Faul et al. 2009) was conducted in order to gauge
the possible lack of power of our results as a consequence of the modest number
of participants in each group. It revealed that a study with our design and sample
sizes has 70% power to detect true effects of size .35, assuming normality, equal
variances and a 5% significance level.

5. Conclusion

The aim of this study was to compare the cognitive abilities of aspiring inter-
preters to those of other language majors prior to training. While a number of
studies have found better working memory capacity (e.g. Christoffels et al. 2006;
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Signorelli 2008; Tzou et al. 2012) or superior executive control (e.g. Morales et al.
2015; Yudes et al. 2011) in interpreters (including student interpreters) as com-
pared to bilinguals, to our knowledge, no study has yet examined novices at
the beginning of training. Therefore, these studies have been unable to ascertain
whether the so-called interpreter advantage is an effect of interpreter training.
While there is some recent evidence that interpreter training induces changes in
brain structure (Hervais-Adelman et al. 2015), the possibility that superior cog-
nitive ability is already present prior to interpreter training cannot be discarded.
After all, executive functions are among the most heritable psychological traits
(Friedman et al. 2008). Since it is generally assumed that people tend to choose a
profession that suits their cognitive skills (Turner & Bowen 1999), the interpreter
profession might be more appealing to those with better developed executive
control. It is against this backdrop that we have compared student interpreters
with student translators and student multilingual communicators before they
started their vocational training.

The results of the study show that only the backward digit span task, which
combines storage and executive control, differentiated between the three partici-
pant groups. We can only assume that the oral aspect of the backward span task
(an aspect which was not present in the computerized tasks) played an impor-
tant role. The two groups of students who had chosen a training programme with
a strong oral component (interpreting and multilingual communication) outper-
formed the student group with a preference for written language (translation).

With a view to interpreter training, we believe that the absence of reliable dif-
ferences between interpreting students and other language students in terms of
executive control prior to training suggests caution in the use of cognitive tests
when screening potential interpreting students. The general assumption of excel-
lent working memory skills being a prerequisite for interpreter training and the
tradition of including an assessment of memory skills in entrance examinations for
interpreters (Timarová & Ungoed-Thomas 2008) may need to be reconsidered.

Limitations of the present study include the limited number of participants
(but see our earlier remark on statistical power) and the fact that the selected
executive control tasks traditionally use visual stimuli. The overreliance on visual
input might have biased the results vis-à-vis the cognitive style preference of
participants. Also, as one reviewer of this paper pointed out, the students who
participated in the study may not have succeeded in completing their Master’s
programme and can therefore not be considered suitable representatives of the
three groups of language majors. However, at the time of the definitive re-submis-
sion of this paper, the three participant groups had all completed their respective
training programmes and received their degrees. By means of a follow-up study
in which the student interpreters are re-tested on the same battery of tests after

Investigating the presumed cognitive advantage of aspiring interpreters 129

© 2019. John Benjamins Publishing Company
All rights reserved



completing their training, we plan to investigate the effect of interpreter training
on student interpreters’ executive control functions.

Acknowledgements

We wish to thank the two anonymous reviewers and the editors for their thoughtful comments
and suggestions. We feel that their input has most definitely improved the quality of this paper.

References

Alexieva, B. (1993). Aptitude tests and intertextuality in simultaneous interpreting. The
Interpreters’ Newsletter 5, 8–12.

Baddeley, A. (1992). Working memory. Science 255 (5044), 556–559.
https://doi.org/10.1126/science.1736359

Baddeley, A. (2000). The episodic buffer: A new component of working memory? Trends in
Cognitive Sciences 4 (11), 417–423. https://doi.org/10.1016/S1364‑6613(00)01538‑2

Baddeley, A. (2003). Working memory and language: An overview. Journal of Communication
Disorders 36, 189–208. https://doi.org/10.1016/S0021‑9924(03)00019‑4

Baddeley, A. & Hitch, G. J. (1974). Working memory. In G. Bower (Ed.), The psychology of
learning and motivation: Advances in research and theory, Vol. 8. New York: Academic
Press, 47–89.

Bialystok, E. (2006). Effect of bilingualism and computer video game experience on the Simon
task. Canadian Journal of Experimental Psychology 60 (1), 68–79.
https://doi.org/10.1037/cjep2006008

Bialystok, E., Craik, F. I. M., Klein, R. & Viswanathan, M. (2004). Bilingualism, aging, and
cognitive control: Evidence from the Simon task. Psychology and Aging 19, 290–303.
https://doi.org/10.1037/0882‑7974.19.2.290

Bialystok, E., Craik, F. I. M. & Ryan, J. (2006). Executive control in a modified antisaccade task:
Effects of aging and bilingualism. Journal of Experimental Psychology: Learning, Memory,
and Cognition 32 (6), 1341–1354.

Chincotta, D. & Underwood, G. (1998). Simultaneous interpreters and the effect of concurrent
articulation on immediate memory: A bilingual digit span study. Interpreting 3 (1), 1–20.
https://doi.org/10.1075/intp.3.1.01chi

Christoffels, I.K., de Groot, A.M. B. & Kroll, J. F. (2006). Memory and language skills in
simultaneous interpreters: The role of expertise and language proficiency. Journal of
Memory and Language 54 (3), 324–345. https://doi.org/10.1016/j.jml.2005.12.004

Costa, A., Hernández, M., Costa-Faidella, J. & Sebastián-Gallés, N. (2009). On the bilingual
advantage in conflict processing: Now you see it, now you don’t. Cognition 113, 135–149.
https://doi.org/10.1016/j.cognition.2009.08.001

Costa, A., Hernández, M. & Sebastián-Gallés, N. (2008). Bilingualism aids conflict resolution:
Evidence from the ANT task. Cognition 106, 59–86.
https://doi.org/10.1016/j.cognition.2006.12.013

130 Alexandra Rosiers, Evy Woumans, Wouter Duyck and June Eyckmans

© 2019. John Benjamins Publishing Company
All rights reserved

https://doi.org/10.1126%2Fscience.1736359
https://doi.org/10.1016%2FS1364-6613%2800%2901538-2
https://doi.org/10.1016%2FS0021-9924%2803%2900019-4
https://doi.org/10.1037%2Fcjep2006008
https://doi.org/10.1037%2F0882-7974.19.2.290
https://doi.org/10.1075%2Fintp.3.1.01chi
https://doi.org/10.1016%2Fj.jml.2005.12.004
https://doi.org/10.1016%2Fj.cognition.2009.08.001
https://doi.org/10.1016%2Fj.cognition.2006.12.013


Darò, V. (1995). Attentional, auditory and memory indexes as prerequisites for simultaneous
interpreting. In J. Tommola (Ed.), Topics in interpreting research. Turku: University of
Turku Centre for Translation and Interpreting, 3–10.

Engle, R. W., Laughlin, J.E., Tuholski, S. W. & Conway, A.R.A. (1999). Working memory,
short-term memory, and general fluid intelligence: A latent-variable approach. Journal of
Experimental Psychology: General 128 (3), 309–331.
https://doi.org/10.1037/0096‑3445.128.3.309

Fan, J., McCandliss, B.D., Sommer, T., Raz, M. & Posner, M. I. (2002). Testing the efficiency
and independence of Attentional Networks. Journal of Cognitive Neuroscience 14, 340–347.
https://doi.org/10.1162/089892902317361886

Faul, F., Erdfelder, E., Buchner, A. & Lang, A.-G. (2009). Statistical power analyses using
G*Power 3.1: Tests for correlation and regression analyses. Behavior Research Methods 41,
1149–1160. https://doi.org/10.3758/BRM.41.4.1149

Friedman, N.P., Miyake, A., Young, S. E., DeFries, J. C., Corley, R.P. & Hewitt, J.K. (2008).
Individual differences in executive functions are almost entirely genetic in origin. Journal
of Experimental Psychology: General 137 (2), 201–225.
https://doi.org/10.1037/0096‑3445.137.2.201

Gile, D. (1999). Testing the effort models’ tightrope hypothesis in simultaneous interpreting – a
contribution. Hermes. Journal of Linguistics 23, 153–172.

Gile, D. (2009). Basic concepts and models for interpreter and translator training. (Rev. ed.).
Amsterdam: John Benjamins. https://doi.org/10.1075/btl.8

Hervais-Adelman, A., Moser-Mercer, B. & Golestani, N. (2015). Brain functional plasticity
associated with the emergence of expertise in extreme language control. NeuroImage 114,
264–274. https://doi.org/10.1016/j.neuroimage.2015.03.072

Jurado, M.-B. & Rosselli, M. (2007). The elusive nature of executive functions: A review of our
current understanding. Neuropsychology Review 17 (3), 213–233.
https://doi.org/10.1007/s11065‑007‑9040‑z

Keiser, W. (1965). Definitions d’aptitude. In AIIC Colloque sur l’enseignement de l’interprétation,
Paris, 18–19 December, 28–37.

Kirchner, W.K. (1958). Age differences in short-term retention of rapidly changing
information. Journal of Experimental Psychology 55 (4), 352–358.
https://doi.org/10.1037/h0043688

Klingberg, T. (2009). The overflowing brain: Information overload and the limits of working
memory. Oxford: Oxford University Press.

Köpke, B. & Nespoulous, J.-L. (2006). Working memory performance in expert and novice
interpreters. Interpreting 8 (1), 1–23. https://doi.org/10.1075/intp.8.1.02kop

Liu, M., Schallert, D. L. & Carroll, P. J. (2004). Working memory and expertise in simultaneous
interpreting. Interpreting 6 (1), 19–42. https://doi.org/10.1075/intp.6.1.04liu

Luk, G., De Sa, E. & Bialystok, E. (2011). Is there a relation between onset age of bilingualism
and enhancement of cognitive control? Bilingualism: Language and Cognition 14, 588–595.
https://doi.org/10.1017/S1366728911000010

Martin-Rhee, M. M. & Bialystok, E. (2008). The development of two types of inhibitory control
in monolingual and bilingual children. Bilingualism: Language and Cognition 11 (1), 81–93.
https://doi.org/10.1017/S1366728907003227

Michael, E. B., Tokowicz, N., Degani, T. & Smith, C. J. (2011). Individual differences in the
ability to resolve translation ambiguity across languages. Vigo International Journal of
Applied Linguistics 8, 79–97.

Investigating the presumed cognitive advantage of aspiring interpreters 131

© 2019. John Benjamins Publishing Company
All rights reserved

https://doi.org/10.1037%2F0096-3445.128.3.309
https://doi.org/10.1162%2F089892902317361886
https://doi.org/10.3758%2FBRM.41.4.1149
https://doi.org/10.1037%2F0096-3445.137.2.201
https://doi.org/10.1075%2Fbtl.8
https://doi.org/10.1016%2Fj.neuroimage.2015.03.072
https://doi.org/10.1007%2Fs11065-007-9040-z
https://doi.org/10.1037%2Fh0043688
https://doi.org/10.1075%2Fintp.8.1.02kop
https://doi.org/10.1075%2Fintp.6.1.04liu
https://doi.org/10.1017%2FS1366728911000010
https://doi.org/10.1017%2FS1366728907003227


Miyake, A. & Friedman, N.P. (2012). The nature and organization of individual differences in
executive functions: Four general conclusions. Current Directions in Psychological Science
21 (1), 8–14. https://doi.org/10.1177/0963721411429458

Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H., Howerter, A. & Wagner, T.D.
(2000). The unity and diversity of executive functions and their contributions to complex
‘frontal lobe’ tasks: A latent variable analysis. Cognitive Psychology 41, 49–100.
https://doi.org/10.1006/cogp.1999.0734

Morales, J., Padilla, F., Gómez-Ariza, C. J. & Bajo, M.T. (2015). Simultaneous interpretation
selectively influences working memory and attentional networks. Acta Psychologica 155,
83–91. https://doi.org/10.1016/j.actpsy.2014.12.004

Morris, N. & Jones, D. M. (1990). Memory updating in working memory: The role of the
central executive. British Journal of Psychology 81, 111–121.
https://doi.org/10.1111/j.2044‑8295.1990.tb02349.x

Obler, L. (2012). Conference interpreting as extreme language use. International Journal of
Bilingualism 16 (2), 177–182. https://doi.org/10.1177/1367006911403199

Park, D.C., Lautenschlager, G., Hedden, T., Davidson, N.S., Smith, A.D. & Smith, P.K. (2002).
Models of visuospatial and verbal memory across the adult life span. Psychology and
Aging 17 (2), 299–320. https://doi.org/10.1037/0882‑7974.17.2.299

Rogers, R.D. & Monsell, S. (1995). Costs of a predictable switch between simple cognitive
tasks. Journal of Experimental Psychology: General 124 (2), 207–231.
https://doi.org/10.1037/0096‑3445.124.2.207

Rothe-Neves, R. (2003). The influence of working memory features on some formal aspects of
translation performance. In F. Alves (Ed.), Triangulating translation. Amsterdam: John
Benjamins, 97–119. https://doi.org/10.1075/btl.45.09rot

Salthouse, T. A. & Babcock, R.L. (1991). Decomposing adult age differences in working
memory. Developmental Psychology 27, 763–776. https://doi.org/10.1037/0012‑1649.27.5.763

Severens, E., Van Lommel, S., Ratinckx, E. & Hartsuiker, R. J. (2005). Timed picture naming
norms for 590 pictures in Dutch. Acta Psychologica 119 (2), 159–187.
https://doi.org/10.1016/j.actpsy.2005.01.002

Signorelli, T.M. (2008). Working memory in simultaneous interpreters. PhD dissertation, City
University of New York.

Simon, J.R. & Rudell, A. P. (1967). Auditory S-R compatibility: The effect of an irrelevant cue
on information processing. Journal of Applied Psychology 51, 300–304.
https://doi.org/10.1037/h0020586

Stevens, M., Lammertyn, J., Verbruggen, F. & Vandierendonck, A. (2006). Tscope: A C library
for programming cognitive experiments on the MS Windows platform. Behavior Research
Methods 38 (2), 280–286. https://doi.org/10.3758/BF03192779

Timarová, S. & Ungoed-Thomas, H. (2008). Admission testing for interpreting courses. The
Interpreter and Translator Trainer 2, 29–46. https://doi.org/10.1080/1750399X.2008.10798765

Timarová, S., Čeňkova, I., Meylaerts, R., Hertog, E., Szmalec, A. & Duyck, W. (2014).
Simultaneous interpreting and working memory executive control. Interpreting 16 (2),
139–168. https://doi.org/10.1075/intp.16.2.01tim

Turner, S. E. & Bowen, W.G. (1999). The changing (unchanging) gender gap. Industrial and
Labor Relations Review 52 (2), 289–313. https://doi.org/10.1177/001979399905200208

132 Alexandra Rosiers, Evy Woumans, Wouter Duyck and June Eyckmans

© 2019. John Benjamins Publishing Company
All rights reserved

https://doi.org/10.1177%2F0963721411429458
https://doi.org/10.1006%2Fcogp.1999.0734
https://doi.org/10.1016%2Fj.actpsy.2014.12.004
https://doi.org/10.1111%2Fj.2044-8295.1990.tb02349.x
https://doi.org/10.1177%2F1367006911403199
https://doi.org/10.1037%2F0882-7974.17.2.299
https://doi.org/10.1037%2F0096-3445.124.2.207
https://doi.org/10.1075%2Fbtl.45.09rot
https://doi.org/10.1037%2F0012-1649.27.5.763
https://doi.org/10.1016%2Fj.actpsy.2005.01.002
https://doi.org/10.1037%2Fh0020586
https://doi.org/10.3758%2FBF03192779
https://doi.org/10.1080%2F1750399X.2008.10798765
https://doi.org/10.1075%2Fintp.16.2.01tim
https://doi.org/10.1177%2F001979399905200208


Tzou, Y.-Z., Eslami, Z.R., Chen, H.-C. & Vaid, J. (2012). Effects of language proficiency and
degree of formal training in simultaneous interpreting on working memory and
interpreting performance: Evidence from Mandarin-English speakers. International
Journal of Bilingualism 16 (2), 213–227. https://doi.org/10.1177/1367006911403197

Van Assche, E., Duyck, W. & Hartsuiker, R. J. (2012). Bilingual word recognition in a sentence
context. Frontiers in Psychology 3, 174.

Verreyt, N., Woumans, E., Vandelanotte, D., Szmalec, A. & Duyck, W. (2015). The influence of
language switching experience on the bilingual executive control advantage. Bilingualism:
Language and Cognition. https://doi.org/10.1017/S1366728914000352

Wechsler, D. (1997). Wechsler Adult Intelligence Scale – 3rd Edition (WAIS-3®). San Antonio, TX:
Harcourt Assessment.

Woumans, E., Ceuleers, E., Van der Linden, L., Szmalec, A. & Duyck, W. (2015). Verbal and
non-verbal cognitive control in bilinguals and interpreters. Journal of Experimental
Psychology: Learning, Memory, and Cognition 41 (5), 1579–1586.

Yudes, C., Macizo, P. & Bajo, T. (2011). The influence of expertise in simultaneous interpreting
on non-verbal executive processes. Frontiers in Psychology 2, 309.
https://doi.org/10.3389/fpsyg.2011.00309

Address for correspondence

Alexandra Rosiers
Ghent University
Department of Translation, Interpreting and Communication
Groot-Brittanniëlaan 45
B-9000 Ghent
Belgium
alexandra.rosiers@ugent.be

Biographical notes

Alexandra Rosiers holds a Master’s degree in translation and interpreting from the Erasmus
University College in Brussels. In 2008 she started teaching in that College and joined the inter-
preting research unit, working on interpreters’ and translators’ attitudinal profiles. Her doctoral
dissertation is devoted to individual difference variables (cognitive and personality variables) in
translators, interpreters and multilingual communicators at Ghent University.

Evy Woumans received her Master’s degree in translation in 2009 from the Erasmus University
College in Brussels, after which she completed a teacher training and an Advanced Master’s
degree in Linguistics at the Free University of Brussels. Having obtained her PhD in psychology
at Ghent University by investigating the effects of bilingualism on cognitive functioning, she is
now part of the LEMMA-project (Department of Experimental Psychology, Ghent University),
conducting research on the interface between language and memory in multilingual education.

Investigating the presumed cognitive advantage of aspiring interpreters 133

© 2019. John Benjamins Publishing Company
All rights reserved

https://doi.org/10.1177%2F1367006911403197
https://doi.org/10.1017%2FS1366728914000352
https://doi.org/10.3389%2Ffpsyg.2011.00309
mailto:alexandra.rosiers@ugent.be


Wouter Duyck is currently working as a senior lecturer in the Department of Experimental Psy-
chology of Ghent University, Belgium. His doctoral dissertation, completed in 2004, received
the triennial Prix de Psychologie of the Royal Academy of Science, Humanities and Fine Arts
of Belgium for the best Belgian doctoral dissertation in psychological sciences (2004–2006). He
has authored about 70 papers on cognitive psychology, mostly on language processing by bilin-
guals. Other research interests include working memory, word/language acquisition, dyslexia,
study orientation and education.

June Eyckmans is a senior lecturer in the Department of Translation, Interpreting and Com-
munication of Ghent University where she teaches applied linguistics courses. She obtained her
PhD on language assessment at Radboud University Nijmegen in 2004. Her research interests
include the methodology of interpreting and translation assessment and cognitive approaches
to foreign language learning and interpreter and translator training.

134 Alexandra Rosiers, Evy Woumans, Wouter Duyck and June Eyckmans

© 2019. John Benjamins Publishing Company
All rights reserved


	Investigating the presumed cognitive advantage of aspiring interpreters
	Alexandra Rosiers, Evy Woumans, Wouter Duyck and June EyckmansGhent University
	1.Introduction
	2.Literature review
	2.1Cognitive abilities of bilinguals
	2.2Cognitive abilities of translators
	2.3Cognitive abilities of interpreters

	3.Experiment
	3.1Research questions
	3.2Method
	3.2.1Participants
	3.2.2Materials and procedure
	Digit span tasks
	Simon task
	Attention Network Test
	Colour-shape switch task
	2-back task


	3.3Results
	3.3.1Digit span tasks
	3.3.2Executive control tasks
	3.3.3Simon task
	Attention Network Test

	3.3.4Colour-shape switch task
	3.3.52-back task


	4.Discussion
	5.Conclusion
	Acknowledgements
	References
	Address for correspondence
	Biographical notes




