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Abstract

This study investigates the impact of the ASR-AI Computer-Assisted Interpreting (CAI)
tool SmarTerp on simultaneous interpreting (SI) performance in an educational setting. Its
novelty lies in a multi-measure approach, whereby subjects were tested for CAl-enhanced
performance, CAl-induced stress, and tool usability and satisfaction. Following a review
of cognitive challenges in SI and problem triggers, we describe the experiment, which
involved 24 interpreting students at the University of Bologna, tested with and without
SmarTerp support, after specific training with this CAI tool. Performance was assessed at
the trigger (e.g. numbers, terms, named entities) and sentence levels. Statistically signif-
icant improvements at trigger level with the CAl-tool included increase in correct rendi-
tions (p< 0.0001) and decrease in omissions (p=0.002) and semantic errors (p< 0.0001)
already from the first test session. The same trend was detected at sentence level. Students
reported general satisfaction with the tools usability and support but emphasised the
need for specific training and improvements in tool latency. Although overreliance and
occasional distraction were noted, the findings confirm that CAI tools like SmarTerp can
enhance SI performance when properly integrated into interpreter training. The study
advocates for more empirical research and tailored training to optimise digital support in
interpreter education.
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Introduction

Interpreting and technology are an indissoluble duo. It is, indeed, thanks to technology
that simultaneous interpreting became a possibility, at first experimentally in the 1920s
(Delisle/Woodsworth 1995), and then during the Nuremberg Trials (Baigorri-Jalon 2014).
Today, computer-assisted interpreting (CAI) tools support the work of interpreters from
preparatory documentation to in-booth assistance (Fantinuoli 2018; Fantinuoli/Prandi
2021; Rodriguez et al. 2022a). Integrating the use of these technologies in interpreters’
workflow calls for reflections ranging from human-computer interaction to ergonomic de-
sign (Frittella 2023), to cognitive load assessment (Defrancq et al. 2024), to a new trend in
interpreter language production studies (Chmiel 2024). All this requires a new perspective
on traditional interpreter education that calls for empirical research, which is only begin-
ning to appear (see Defrancq/Fantinuoli 2021; Rodriguez et al. 2022b).

To contribute to filling this gap, this article presents the results of the experimental
testing of the ASR-AI CAI tool SmarTerp at the University of Bologna. Its novelty
lies in a multi-measure approach as subjects were tested for CAl-enhanced perfor-
mance in rendering well-known problem triggers in simultaneous interpreting: i.e.
numbers, terms, and named entities based on seven evaluative criteria; CAl-induced
physiological stress, measured by heart rate and heart-rate variability; and tool usa-
bility and satisfaction elicited through questionnaires. We will first offer a literature
review on problem triggers and experimental studies with ASR-AI CAI tools (section
1), followed by a methodology section (section 2), results (section 3), their discussion
(section 4) and conclusions (section 5).

1. Literature review

Simultaneous interpreting (SI) is a cognitively demanding task (Moser-Mercer et al.
1997; Gile 2009). It involves several functions including attention, working memory,
long-term memory, language processing, comprehension, language transfer and pro-
duction. All these functions require information processing and memory resources
that are limited (Miller 1956), with different concurrent tasks potentially interfering
with each other (Fagot/Pashler 1992; Pashler/Johnston 1998; Seeber 2011). This can
be further aggravated by so-called problem triggers, “associated with increased pro-
cessing capacity requirements which may exceed available capacity or cause attention
management problems, or with vulnerability to a momentary lapse of attention of
speech segments with certain features” (Gile 2009: 171). According to Gile, triggers
can be lexical (proper names, numbers, enumerations, terminology, speaking-relat-
ed triggers), speaking-related (such as pronunciation and speed of delivery, or over-
lapping talk), environmental/technical (for instance poor sound quality, background
noise, poor visibility of the speaker and slides), and multimodal (like combining both
audio and visual channels in simultaneous with text and/or with slides).
Mankauskiené (2016) proposes a different classification of triggers: speaker-re-
lated (e.g. accent, non-native speaker, rate of delivery); message-related (including
lexical, syntactic, and semiological elements); interpreter-related (such as experience,
competence, knowledge, fatigue); and technical (bad equipment, poor sound, noise,
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etc.). His study confirms that interpreters find numbers and proper names difficult, but
technical terms and language-specific lexical items may be problematic as well.

Numbers seem to be the most investigated trigger, and all studies point out the high
rate of errors in rendering them. Possible explanations are lack of conceptual representa-
tion, unpredictability, lack of redundancy, informativity, and differences in syntax between
source and target languages (Braun/Clarici 1996; Mazza 2001; Gile 2009; Pinochi 2009;
Timarova 2012; Seeber 2015). Numbers were studied both in isolation and combined with
other triggers, for example delivery rate (Korpal/Stachowiak 2013, 2020).

As for multimodal triggers, there seems to be a substantial difference between cas-
es where the audio and visual inputs are complementary and must be both processed
to ensure full comprehension of the message, and cases where the two inputs are
identical and redundant, which seem to be less cognitively demanding. Lamberger-
Felber’s (2001) and Lambert’s (2004) studies showed that when SI is performed with
a written text, the error rate in rendering names and numbers dropped when compared
to SI without text. Seeber’s (2017) eye-tracking study demonstrated that when given
both auditory and visual input for numbers, interpreters tend to rely on the visual input
for large numbers, supposedly because they require more processing capacity than
small numbers and the visual input appears to be more immediate. Based on this kind
of evidence, CAI tools visually repeat aural triggers, with the aim of reducing errors
and omissions.

The literature about CAI tool effectiveness starts with Desmet et al. (2018), who
used a slideshow to simulate CAI tools that did not exist at the time, and found that
number accuracy increased from 45-50% in the control group to over 80% in the
group that was aided by slides, while errors decreased by 69% (/bid.: 22).

More recent studies have experimented with CAI tools proper, including those that
employ automatic speech recognition (ASR) and Al for trigger detection, visualis-
ation and translation. Such innovations are already shaping the market of interpreting
aids as we write, as predicted by Fantinuoli (2018, 2023). For the purposes of this
paper, we will divide studies on CAI tools conducted in educational settings (section
1.1) and in professional settings (section 1.2).

1.1 Educational settings

In this section, we review some of the main experimental studies which empirically
measured students’ SI performances while using real-time ASR/AI CAI tools, with ref-
erence to problem triggers (named entities, acronyms, specialised terms, and figures).

One of the first studies of this kind (Defrancq/Fantinuoli 2021) tested InterpretBank
ASR (developed by Fantinuoli 2017) with six students interpreting from English into
Dutch at the University of Ghent. The tool provided a running transcription of the
ASR output where numbers were highlighted. Results indicated high tool precision
(96%) and an increase of accuracy in number rendition from 67.7% to 90.2%, with
omissions decreasing from 15.8% to 3.5%. The study also provides evidence of the
psychological reliance on ASR, perceived as “a safety net” (/bid.: 15) and confirms
previous positive results by Desmet et al. (2018). However, it also raises an interest-
ing point about human-machine interaction: although not all participants used the CAI
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tool input all the time, the authors noted that “the mere availability of ASR already
improved the participants’ accuracy, irrespective of whether it was used” (Ibid.: 26).

Using the same InterpretBank ASR only to visualise numbers without a full ASR tran-
scription, Pisani/Fantinuoli (2021) compared the performance of 20 interpreting trainees
of the University of Trieste with and without the tool. The results showed a significant
reduction in errors when using InterpretBank. As to usability, the students reported feeling
distracted by the additional visual input, which the authors felt could have been mitigated
by specific training. Russello/Carbutto (2023) tested the same tool at UNINT in Rome,
where 16 trainees were divided into a study group using InterpretBank ASR for number
transcription, and a control group where each trainee was prompted by a peer transcribing
the numbers for them. The results indicate a slightly higher error rate with the human
(55.6%) vs the digital (50%) boothmate. The tool latency was an issue: the mean latency
stood at 4.2 seconds (in a 1-18.75 range), while interpreters can only delay their ear-voice-
span up to 3 seconds without disrupting their performance (Fantinuoli/Montecchio 2023).
Finally, students displayed overreliance on the tool and asked for preliminary training.

Prandi (2023) shifts the focus on another potential trigger in SI: technical terminology.
Prandi compared ASR-assisted SI, SI with glossary queries via InterpretBank and SI with a
PDF glossary. The highest accuracy was achieved with ASR. The use of InterpretBank led
to slightly worse performances, followed by the PDF, but “overall, the terminological accu-
racy achieved with digital support was quite high, also in the PDF condition” (/bid.: 176).

Rodriguez et al. (2022b) conducted a study at the University of La Laguna on the
usability of SmarTerp by students. The results were presented at the 3rd HKBU interna-
tional conference on Interpreting and Technology, but unfortunately never published.

Giudice (2024) tested 11 trainees of the University of Bologna at Forli interpreting
from Spanish into Italian in an inter-subject and intra-subject design, comparing SmarTerp,
which only visualised named entities, numbers, specialised terms and acronyms, to Google
Meet, which visualised the full ASR transcript. Participants were trained for both tools,
and their eye movements recorded with an eye-tracker. Students’ renditions were more
accurate with SmarTerp, especially in syntactically complex sentences, which shows that
the tool leaves greater leeway in source text reformulation. As to the eye-tracking data,
students did not look much at the input but when they did, the results were better with
SmarTerp. With Google Meet, students looked at the screen much longer before starting
their translation, indicating that they relied more on sight translation, which is cognitively
less demanding, but more conducive to calques. Students’ questionnaires revealed that
they preferred SmarTerp because the input was less intrusive, even though it took more
time to familiarise with, and its latency was too long.

Finally, Defrancq et al. (2024) analysed the cognitive load induced by InterpretBank
ASR by measuring the mean Fundamental Frequency (F0) of the voices of the same
6 students of Defrancq/Fantinuoli (2021) and their errors with numerals. ASR seemed
to have little effect on the overall quality of the students’ performances, as the number
of errors with or without the tool was very similar (338 vs 348). Based on the results
of their previous study and the fact that accuracy appeared to be slightly better, the
authors concluded that students benefited from ASR support. As to the mean F0, there
seemed to be little evidence of the association between increased cognitive load and
the challenge of interpreting numbers, and no evidence of an association between
ASR support and increased FO.
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In addition to studies carried out in Western educational settings, mention should be
made of those appearing in China, where the use of CAI tools was introduced later, but is
on the rise. According to Guo et al. (2023, 2024), Chinese interpreting research is charac-
terised by coverage of both consecutive interpreting (CI) and SI: the tendency to adopt a
more holistic perspective and not just the rendition of problem triggers; a broader evalua-
tion of CAI tools’ impact considering the overall performance and coherence of interpret-
ing; and very large samples (e.g. Xiao/Wang 2020, with 177 respondents).

1.2 Professional settings

One of the first experimental studies with professionals was carried out by Frittella (2021a,
2023) who used a mock-up of SmarTerp and testing materials based on her theoretical
framework of incremental number processing difficulties (Frittella 2017, 2023). Frittella
carried out a pilot test with 5 simultaneous interpreters working from English into Italian.
Their performance and usability results contributed to refining a new tool version, which
was employed in the main study with 10 simultaneous interpreters who used SmarTerp
after specific training. As argued by Frittella (2022a, 2022b), most studies in comput-
er-assisted interpreting focus their quality assessment solely on trigger rendition and do
not include semantic aspects, such as how the whole utterance was rendered. The author
recommends that the context be taken into account to have better data reliability, since a
trigger might be rendered with a paraphrase (e.g. the date 2025 with ‘this year’) or might
be omitted when it is a repetition. Frittella recommends that the trigger be analysed in
context, and defines ‘context’ for numerals as a “numerical information unit” containing:
the numeral and referent(s); unit of measurement (for instance currency or size); relative
value (increase or decrease); time and geographical reference (Frittella 2022b: 38). This
approach had previously been adopted by Korpal and Stachowiak (2018) who found that
in SI with no CAI tool there was a positive correlation between number accuracy and
context accuracy in interpreters’ rendition.

Consistently, in her 2023 study Frittella evaluated participants’ deliveries consid-
ering all levels in her model, namely: the numeral; the numerical information unit; the
textual coherence of numerical information; its extralinguistic plausibility; and func-
tional equivalence to the original message. Predictably, interpreters achieved a higher
success rate in triggers of lesser difficulty (isolated acronyms, isolated name entities,
numeral and complex referent, list of three unknown terms), with isolated numbers
being an unexpected exception (/bid.: 116). As to users’ perception, the usability qual-
ities with the highest rating were ease of use and effectiveness, while ease of learning,
timeliness and dependability scored significantly lower (/bid.: 122). These results in-
formed further development of SmarTerp concerning user interface design, especially
trigger visualisation, and technical specifications, confirming the good practice of tool
developers collaborating closely with an interpreting scholar to obtain quality and
thorough empirical usability data. In our study we adopted Frittella’s methodology
and taxonomy of interpreting errors and strategies (section 2).

Defrancq/Plesca (2024) investigated users’ experience and interaction with the ASR/
Al tool developed at Ghent University, the Artificial BoothMate (ABM), displaying terms,
numbers, and a running transcript. The study involved 47 interpreters of the 24 booths of the
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European Parliament, the majority of whom had never experienced an in-booth support be-
fore. Only one respondent stated that the ABM improved their performance, while several
negative experiences were reported, mainly concerning the extra cognitive load caused by
the unusual visual input (e.g. locating the term, jittering transcript). Impressions were more
positive concerning the usefulness of the tool for numbers, terms, accents, dense informa-
tion, fast delivery and as a safety net in case of uncertainty. Terminology support was per-
ceived as fast enough but only sometimes useful. Only half of the respondents reported im-
proved accuracy, and one third of them reported improved speed. Most respondents found
that number transcription was often useful, and the running transcript was sometimes useful
but difficult to manage due to lack of experience. Finally, most found the ABM reliable but
less trustworthy than a human boothmate, and reported a willingness to use it in the future.

One further application of CAI tools appears in Gieshoff et al.’s study (2024)
which involved nine conference interpreters using augmented reality (AR) glasses
rather than on-screen support. Triggers (acronyms, proper names, numerals and tech-
nical terminology) appeared as written words, both in the source and target languages,
displayed next to the speaker’s image. On average, participants used 81.2% of the
suggested renditions (/bid.: 295), but all participants except one expressed discomfort
in wearing AR glasses, and the majority reported feeling visually hindered.

Finally, the efficacy of using ASR providing complete running transcripts was inves-
tigated by two further studies. Li/Chmiel (2024) tested the use of ASR-generated subtitles
in SI and measured the cognitive load caused by subtitles through eye-tracking, EEG and
self-perceived mental workload. For the 23 professional interpreters involved, when the
level of precision in subtitles was 90% or above, accuracy in interpreting grew proportion-
ally. Conversely, with lower ASR precision, interpreting accuracy decreased. Furthermore,
the workload decreased with higher ASR precision and increased with lower ASR pre-
cision, probably due to the need to solve auditory-visual inconsistencies. In his doctoral
thesis, Rodriguez Gonzélez (2024) investigated the impact of speed and lexical density on
ASR-aided SI to assess interpreting performance and user experience. The study was con-
ducted with 16 professional interpreters in four different settings: fast speech without ASR;
fast speech with ASR; lexically dense speech without ASR; and lexically dense speech with
ASR. In general, participants rated positively the support of ASR in SI, but with high deliv-
ery rates the system produced transcription errors “which in turn will delay the interpreter’s
processing, in particular when there is speed to tackle at the same time” (/bid.: 198).

2. Methodology

In 2021 the EIT Digital-funded Project “SmarTerp — SMARTER INTERPRETING:
Seamless Management and Automation of Resources and Tools for an Efficient Remote
Simultaneous Interpreting” developed SmarTerp, an ASR and Al-based CAI tool. Its in-
itial release was tested in an interpreter education setting — the DIT of the University of
Bologna, a project partner — to explore the impact of its use on trainees’ SI performance
and to collect participants’ perceived usefulness. SmarTerp! combines CAI features with

1 SmarTerp features were further integrated into the SmarTerp-Educational platform to re-
motely train interpreters with state-of-the-art technologies (Arriaga et al. 2023).
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speech recognition and translation by displaying problem triggers (terms, named entities,
numbers, acronyms) alongside their translation on the interpreter’s PC screen.

Two hypotheses were formulated. The first was that students’ rendition of problem
triggers would be more accurate and complete with SmarTerp. The second hypothesis
was that students would feel supported by SmarTerp in their SI effort and there would
therefore be a reduction in stress. Furthermore, we assessed SmarTerp usability as per-
ceived by students.

An experimental study was carried out following an intra-subject approach to reduce
the number of uncontrolled variables. The same group of interpreting students was tested
under two different conditions: with SmarTerp (study condition) and without SmarTerp
(control condition). We also adopted an inter-subject approach and compared the two
groups. The test comprised three interpreting sessions per participant, two of which (ses-
sions 1 and 3, see section 2.2. below) were used for data collection and analysis and were
followed by surveys. The results of the performance evaluations (hypothesis one) and
students’ perceptions will be presented here, whereas for the results of students’ level of
stress (hypothesis two), readers are referred to Olalla et al. (2023).

2.1 Participants

The study recruited 24 volunteers among second-year students of the Master in
Interpreting of the Department of Interpreting and Translation (DIT) of the University
of Bologna, Forli campus. All students (21 females, 3 males; mean age 24.8, median
24, min. 22, max 43) were Italian L1 speakers and were divided according to the fol-
lowing language combinations, each comprising 6 students: Italian > Spanish, Spanish
> Italian, Italian > English, English > Italian. All the participants signed Informed
Consent forms approved by the University of Bologna’s Bioethical Committee.

2.2 Procedure

Before the actual test, participants received a link to a set of training materials devel-
oped by Frittella (2021b), which they could use asynchronously. Three testing ses-
sions were then held across three weeks.

Session 1 (October 4-9, 2021) started with a warm-up video to practice with SmarTerp:
an English training video developed by Frittella (2021b) and its Spanish and Italian ver-
sions. After a ten-minute break, participants were asked to interpret simultaneously a
video without SmarTerp, followed by another ten-minute break, and another video with
SmarTerp. The session was followed by an online usability questionnaire.

Session 2 (October 11-16, 2021) consisted of one video in each language of the
project, to be interpreted with SmarTerp. This session was intended only to maintain
participants’ familiarity with SmarTerp.

Session 3 (October 18-25, 2021) replicated session 1, but without warm-up.

Each student completed each session on the same day. The 12 students who were avail-
able for onsite testing were tested in the interpreting booths of the Department equipped
with computers and headsets. This allowed the team to collect physiological stress meas-
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urements through Empatica wristbands (Olalla e al. 2023). The other 12 students partici-
pated online via Zoom, at the time that best suited them, to maximise participation.

2.3 Materials

Fifteen videos were produced (5 for each language involved), plus three videos (1 for each
language) for the warm-up practice. Italian and Spanish speeches were translated from the
English original. All the speeches were video-recorded by native speakers and scripted by
the researchers, except for the English training video and one English speech originally
created by Frittella for her early testing in July 2021 (Frittella 2021a, 2022a), used in ses-
sion 1. These two videos served as prototypes for the other speeches’ length and duration
(mean and median duration=10.3 minutes, at 110 words per minute) and speech features.
In particular, speeches were scripted so as to contain instances of all the problem triggers
identified by Frittella in her unpublished early testing project report (2021a) (Table 1).

+ definition

One acronym in a simple sentence (20- 30 words, with simple syntax and logic and no further problem trigger).

NE One named entity in a simple sentence.

NU One complex numeral (3 digits, order of magnitude = trillion) in a simple sentence.

One complex numeral (4 digits, order of magnitude = billion) and a complex referent (an acronym/ named
entity/ specialised term/ a numerical value) in a simple sentence.

NR

A complex numerical information unit (NIU), approx. 30 words, constituted of:
4. a complex referent
W EES 5. a complex unit of measurement (an acronym/ named entity/ specialised term/ a numerical value)

6. five consecutive numerals, as in the following structure: (referent) increased/decreased by (X%) from Y in
(timel) to Z in (time2).

A number-dense speech passage with the following characteristics:

5. constituted of three subsequent NIUs, approx.. 10-15 words each;

NCR 6. the time and place references remain unvaried and are repeated in each NIU;

7. the unit of measurement and the referent remain unvaried, but the referent is expressed with a different
synonym in each NIU;

8. the numeral changes in each NIU.

A number-dense speech passage with the following characteristics:
4. constituted of three subsequent NIUs, approx. 10-15 words each;
NCN

5. time, place, referent, unit of measurement and numeral change in each NIU;

6. either the referent or the unit of measurement is complex.

31 2 A specialised term in a simple sentence.

A list of three specialised terms in a simple sentence.

A series of three terms in a semantically complex sentence (i.e., characterised by implicit logical passages where
comprehension requires relevant background knowledge and inference).

SO  Address to the participants with three unknown given names and surnames and two unknown acronyms.

Announcement of the conference programme.

Table 1: Categorisation of problem triggers (Frittella 2021a, unpublished report)

The speeches were adapted from the web or researchers’ professional experience. The
first session included a welcome address at a High-Level Meeting on Japan’s eco-
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nomic recovery after Covid-19 (warm-up video), a welcome address at the Summit
on the future of the United Arab Emirates and a welcome address at an African Union
Conference. The second session had one speech on the blueberry market. The third
session included a speech by the President of the Republic of Uzbekistan at a Summit
of the Economic Cooperation Organisation and a welcome address at a ceremony of
the Asia Cooperation Dialogue.

Readers were instructed to speak at 110 words per minute and to pause briefly (un-
der 3 seconds) at the end of each concept, and to pause for a full 3 seconds at the end
of each paragraph. The scripts incorporated ‘stage directions’ on how to pronounce
each acronym (letter by letter) and number.

2.4 Data analysis and statistics

Each student produced 5 performances across the three sessions: three with SmarTerp
and two without it. Only students’ performances of sessions 1 and 3 were analysed
thus totalling 96 performances. Students’ performances were recorded and transcribed
with a speech recognition system developed by the Project partner FBK.? These auto-
matic transcriptions were subsequently checked against the corresponding audios by
the University of Bologna research team.

Students’ performances were jointly assessed by two pairs of researchers, one for
each language combination: EN<>IT (n. = 48) and ES<>IT (n. = 48). The same six
analytical categories suggested by Frittella (2022b: 45) were applied, as well as anoth-
er one suggested by the team (SR):

8. Correct rendition (CR) = the source task is faithfully and completely repro-
duced in the target speech (TS);

9. Partial rendition (PR) = the source task is reproduced in the TS omitting some
relevant items;

10. Minor error/Missing detail (M) = the source task is reproduced in the TS omit-
ting some irrelevant items;

11. Generalisation (G) = the source task is reproduced in the TS either by a hyper-
nym or a condensed sentence;

12.  Omission (O) = the source task is not reproduced in the TS;

13.  Semantic error (SE) = the source and TS meaning do not match, or the target
sentence is incoherent;

14. Self-repair (SR) =the target language contains false starts or unfinished words
subsequently completed.

SR was added considering that students could be expected to anticipate the source
content and then check the SmarTerp input and possibly correct themselves.

Students’ performances were submitted to a two-tier analysis: at the level of task
(the trigger itself) and of sentence (the effect of trigger rendition on the overall ac-

2 <https://www.fbk.eu/it/>.
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curacy and coherence of the sentence in which it occurred). We assessed coherence
in terms of target text (TT) internal logical and semantic structure, as well as TT
content corresponding to ST content. Each pair of researchers attributed one of the
above-mentioned categories to each trigger rendition, both at task and sentence level.
By way of example, one Italian rendition of the task Numeral + Complex reference
(NR), originally in English, was rated as follows:

ST T Analysis
Shurtan Gas Chemical Complex - Task: O
USD 1.812 billion in funding - Task: O

hanno ricevuto ehm ingenti somme

Shurtan Gas Chemical Complex SerGTES G A

has received USD 1.812 billion

in fundine to expand its polvmer proprie capacita Sentence: PR, SR
e pe POty [have received huge sums to increase
production capacity el

Table 2: Example of assessment at task and sentence levels

The data of all performances were aggregated, and the count mean of each catego-
ry was calculated for statistically significant differences. For the levels ‘Task’ and
‘Sentence’, the mean of the values obtained by the 24 students in each of the seven
categories, with and without SmarTerp, were tested with the paired t-test when data
were normally distributed, or with the Wilcoxon matched-pairs signed-rank test when
data were not normally distributed. The Shapiro-Wilk test was used to test normality
in the distribution. Statistical analyses were performed with STATA 18 (2024).

3. Results
3.1 Students’ performances

The analysis was initially carried out by keeping language combination groups sep-
arate. However, since the analysis of results for all combinations (EN>IT, IT>EN,
ES>IT, IT>ES, with 6 participants each) yielded the same patterns in both direc-
tionalities, an aggregate analysis of performances will be offered here to provide a
larger dataset.

To better appreciate the effect of the CAI tool use over time, a comparison was
made between performances with the CAI tool and without it at sessions 1 and 3 (total
n. of performances = 48).

3.1.1 Task

The results for the task rendition (trigger level) are summarised in Figure 1.
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Figure 1: Management of triggers (task level) with vs without SmarTerp, and comparison of
session 1 (left) vs session 3 (right)

In both sessions, comparatively more successful handling of triggers (correct renditions,
partial renditions, minor errors) and fewer instances of unsuccessful management (omis-
sions, semantic errors) were found with the CAl tool. The difference between with vs with-
out conditions was highly significant for several categories (correct renditions, omissions
and semantic errors). The difference is significant also for fewer partial renditions, but
only in session 1, and for fewer minor errors only in session 3. The count levels appear to
be rather similar for correct renditions between the two sessions, while there is a slightly
higher reduction in omissions with SmarTerp in session 3. Generally, a similar pattern
was recorded between the two sessions with an improvement in both with vs without
conditions in session 3 as shown by the decrease in unsuccessful management of triggers
(omissions and semantic errors). This result may be explained with general better familiar-
ity with the setting, speech type and CAI tool acquired by the students over time.

3.1.2 Sentence

The same dataset of students’ performances (n.= 48) was analysed also at sentence
level to check for overall coherence and faithfulness. These were operationalised us-
ing the same seven categories. The results for the sentence rendition are summa-
rised in Figure 2.

P <0.0001

1,200 <0000t

Software

I sum of With
B sum of Without

Categories

Figure 2: Management of sentences with vs without SmarTerp,
and comparison of session 1 (left) vs session 3 (right).
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In both sessions, comparatively more successful processing of the source speech
(correct renditions, partial renditions and minor details), and fewer instances of un-
successful processing (omissions, semantic errors) were obtained with the aid of the
CALI tool. The difference between with and without the tool was highly significant
for correct renditions, omissions, semantic errors (in both sessions), partial rendition
(only in session 1) and minor details (only in session 3). There was also a statistical-
ly significant decrease in generalisations with the aid of SmarTerp in both sessions.
Finally, slightly more instances of self-repairs were observed with the CAI tool, but
the difference was not statistically significant.

3.2 Participants’ perceptions

As anticipated, at the end of session 1 and 3, participants were asked to fill in a short on-
line usability questionnaire where they were asked to answer each question or rate each
statement using a 7-point Likert scale, with 1 = Strongly dissatisfied/disagree/very unlike-
ly and 7 = Strongly satisfied/agree/very likely. The options on the Likert scale that were
not chosen by any participants will not be present in Figures 3-10 illustrating the analysis
below. The wording of each of the eight questionnaire items is to be found in the captions.

The vast majority of respondents appeared to be satisfied or very satisfied with
their SmarTerp experience (Figure 3). The CAI Tool was found to be user-friendly by
the vast majority who strongly agreed with the stated question, with only a slight de-
cline in “strongly agree” responses in session 3 (Figure 4).

.

Dissatisfied Neutral  Partially satisfied ~ Satisfied  Very satisfied
Q1

Session

S1
S3

counts
>

w

Figure 3: Overall, how satisfied are you with the support
of the CAI tool SmarTerp during testing?
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Figure 4: The CAI tool was easy to use
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The vast majority of participants also perceived the CAI tool as an effective aid in
achieving accuracy of rendition, with a marked increase in the “agree” option in ses-
sion 3, and only a slight decline in the “strongly agree” option in session 3 (Figure 5).

Session

S1
S3

counts

w

]

Disagree  Partially disagree  Neutral  Partially agree Agree Strongly agree
Q3

Figure 5: The CAI tool has been helpful in improving accuracy

The range of selected options for the item “The CAI tool has been a source of distrac-
tion during my performance” (Figure 6) is more varied, highlighting a marked subjec-
tive difference in managing attentive resources. All considered, a slight upward trend
seems to appear in session 3, but there is still a full set of replies in the central area of
the spectrum, which indicates a certain difficulty in perceiving SmarTerp affordances.

o3 Session
3 s1
8 2 S3

| W B W S IO

Strongly disagree  Disagree - Patially disagree  Neutral  Partially agree Agree Strongly agree
Q4

Figure 6: The CAI tool was a source of distraction during my performance

Participants also felt the need for specific training for SmarTerp use to be effective
(Figure 7). As to the timeliness of on-screen suggestions, once again, reactions to the
stated question were mixed, but the general trend indicates a certain dissatisfaction
with the timeliness of SmarTerp (Figure 8).
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Figure 7: No training is required to use the CAI tool effectively
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Figure 8: The display suggestions provided by the CAI tool were timely

counts

[N

Overall, however, only few students felt they could not trust the CAI tool (Figure 9).
The degree of trust seems to be lower after session 1, but after session 3 too, there was
a slight decline in “strongly agree” responses. In replying to the last question (likeli-
ness of using ASR-equipped CAI tools in the future), participants seemed to express
a certain degree of confidence that the market will soon provide viable ASR solutions
that they will be able to employ in their professional careers (Figure 10).
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Session
5.0 S1
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Figure 9: I felt I could trust the support of the CAI tool
125
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Figure 10: Is it likely that you will use a CAI tool with automatic voice recognition in the
future during simultaneous interpretation?
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4. Discussion

At task, trigger level, in both sessions 1 and 3, the use of SmarTerp seems to correlate with
more positive operations (correct renditions, fewer partial renditions) and fewer negative
operations (semantic errors and omissions with minor errors in session 3). All these differ-
ences are statistically significant and show that SmarTerp improves student performance
in trigger renditions. These results confirm Defrancq/ Fantinuoli’s (2021) observations
that ASR-based CAI tools increase the accuracy of number renditions. However, usability
results seem to indicate that SmarTerp is more ergonomic and efficient than the version
of InterpretBank they had employed, which was used only in 55% of cases. Defrancq and
Fantinuoli attribute this scant use of InterpretBank in their experiment to participants not
being familiar with the tool, which calls into question the need for preliminary training,
and being distracted by the running transcript where numbers were highlighted.

Furthermore, we observed statistically significant improvements between sessions
1 and 3, both with and without the tool (correct renditions, partial renditions only
without, minor mistakes only with and omissions). Therefore, students appear to re-
quire some time to adapt to SmarTerp or to familiarise with speech type and task.

At the sentence level, the differences between successful and unsuccessful source
sentence processing with or without CAI tool, in terms of accuracy and coherence,
were also highly significant. This result is particularly insightful because studies on
the usefulness of CAI tools in SI have so far focused on the micro level of specific
problem triggers, thus risking losing sight of other key factors in the source sentence
rendition such as fidelity, informativity, coherence, and completeness. This seems to
be less so in Chinese studies (Guo et al. 2023, 2024).

As for usability, students were generally satisfied or very satisfied with SmarTerp
and found it easy to use. They generally perceived an improvement in their perfor-
mance thanks to the CAI tool but felt the need for preliminary specific training. This
same need is reported in various studies involving students (Defrancq/Fantinuoli
2021; Pisani/Fantinuoli 2021; Giudice 2024), but also professionals (Defrancq/Plesca
2024), which shows that the benefits of a CAI support are jeopardised by untrained
attention resource management.

The majority of our students considered SmarTerp trustworthy, as was the case
with other students using InterpretBank/ASR (Defrancq/Fantinuoli 2021). However,
our study seems to outline an overreliance on the tool, as documented in previous
research (Prandi 2015; Defrancq/Fantinuoli 2021; Frittella 2022b; Russello/Carbutto
2023). This shows the importance of stressing that a CAI tool is useful when in need,
but does not replace the interpreter’s autonomous processing effort.

As to the distraction effect caused by SmarTerp and its latency, our students dis-
played mixed views. This appears slightly in contrast with other studies, where the
intrusiveness and challenges of the extra visual input were reported by the majority
(Defrancq/Fantinuoli 2021; Pisani/Fantinuoli 2021; Russello/Carbutto 2023), where-
as the tool’s excessive latency appears to elicit a general negative perception in all
reported studies.

This last feature may explain the tendency we observed in our students to antici-
pate the SmarTerp input and self-correct after checking. This long latency will have to
be redressed by the tool developers.
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5. Conclusions

Our study confirms that the use of CAI tools during SI is certainly beneficial for
students. Using a “digital boothmate”, however, constitutes an extra cognitive effort
that does require time and specific training, as pointed out by our trainee participants
as well as professionals (Defrancq/Plesca 2024). Unlike other studies, we gave our
students the opportunity to prepare for the use of SmarTerp, both asynchronously
and synchronously (the warm-up video), but more time and materials are needed.
Attention managing skills do need time before becoming routine procedures.

Students’ opinions about latency further point out that there is still room for
SmarTerp technical improvement. Our data also confirm the general trend of overre-
liance on CAI tools, which should be taken into careful consideration in interpreter
(self-)training.

ASR and Al-integrated CAI tools have great potential to support interpreting
students’ workflow both in preparation for an assignment (documentation, parallel
terminology management, etc.) and during SI performance (transcription and trans-
lation of the aforementioned problem triggers). Even after the assignment, these can
be useful to check students’ proficiency not only to reproduce the problem triggers
but also the whole source speech. The ASR feature could be used to transcribe the
student’s performance on a different device and have the transcription ready to check
semantic faithfulness, terminological accuracy, and the general quality of the delivery.
Furthermore, Al systems could be applied to produce alternative versions of the same
source speech or play with register and style to improve the student’s version, in order
to expand their lexical flexibility. Ideally, these further self-training activities are best
carried out with peers, so as not to deprive interpreters of invaluable human exchange
during their training.
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EIT Digital grant for the Innovation Activity ‘SmarTerp’.

Division of work: Although the article was jointly planned, laid out and revised,
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