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Abstract 

Captions and subtitles are two promising 
AI-enhanced tools that can be integrated 
into the simultaneous interpreting (SI) 
process. Although previous studies have 
shown that these tools can improve 
interpreters’ performance, their effective 
use requires specialized training. To help 
interpreting learners make better use of 
these tools during SI, the present study 
developed a specialized training based on 
learners’ needs and investigated its impact 
on learners’ interaction with captions and 
subtitles using eye-tracking technology. 
The findings reveal that 1) compared with 
captions, subtitles attracted less visual 
attention; 2) the specialized training helped 
learners foster a more flexible attention 
switching rather than heavier dependence 
on visual assistance.   

1 Introduction and background 

In the age of artificial intelligence (AI), the 
practice of simultaneous interpreting has 
undergone significant transformation (Fantinuoli, 
2023; Pöchhacker and Liu, 2024). With the 
assistance of AI-enhanced captions and subtitles, 
the real-time display of source texts and translated 
texts, interpreters have access to more than just 
auditory input for information retention. The 
evolving technological landscape has generated 
considerable attention to examine the effects of 

these two tools on interpreters’ cognitive 
processing and performance quality, with some 
employing eye tracking technology.(Cheung and 
Li, 2022; Yuan and Wang, 2023, 2024)While 
various factors, such as the presenting forms, the 
accuracy and latency of the captions and subtitles 
can influence the overall effectiveness of 
integration(Li and Chmiel, 2024), how interpreters 
interact with these tools remains a crucial 
determinant(Wang et al., 2025). To achieve 
effective and seamless engagement with captions 
and subtitles, interpreters must enhance skills in 
critical AI output evaluation and cognitive resource 
management. Existing studies have constantly 
noted the pressing need to equip interpreting 
learners with these skills, they only offered 
preliminary empirical implications for curriculum 
design(Guo et al., 2025), leaving the impact of 
specialized training largely underexplored. 

The present study aims to address this important 
pedagogical gap. Drawing on learners’ needs 
identified through pre-training interviews, a 
specialized training was developed. The training 
was designed to provide learners with foundational 
knowledge and practical experience in using 
captions and subtitles during SI. As part of the 
author’s ongoing PhD project, this study focused 
on learners’ interactions with captions and 
subtitles, specifically how leaners view the 
captions and subtitles during SI before and after the 
training in order to assess how the training 
intervention influenced attention allocation nad 
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coordination in technology-mediated interpreting 
environments.  

Specifically, the study is going to answer the 
following two research questions: 

RQ1. How do interpreting learners interact with 
captions and subtitles during simultaneous 
interpreting? 

RQ2. How do training affect interpreting 
learners’ interaction with the captions and subtitles 
during simultaneous interpreting? 
The findings of this study are expected to provide 
valuable insights into how educational 
interventions can facilitate the effective integration 
of AI technologies into professional interpreting 
practice. 

2 Methodology 

2.1 Experiment design 

  To address the research questions, two 
laboratory experiments (one before and one after 
the training with 1.5 month interval) and three 
training seminars were administered. 19 
postgraduate students (15 female, 4 male) with 
interpreting as their major were recruited. Their 
mean age was 24.2 (SD = 2.09).  All the 
participants were L1 Chinese and L2 English 
users. Their language proficiency was 
demonstrated by a mean IELTS score of 7.48 (SD 
= 0.34). In terms of prior experience in using 
captions and subtitles for SI, no participants 
reported having previously utilized these tools to 
assist SI. 

  Considering all participants are interpreting 
learners whose capability may not ensure them to 
perform SI directly without any preparation. In 
each lab experiment, participants were first given 
15 minutes to familiarize themselves with the 
source texts and then required to perform the 
English-Chinese SI task in front of an EyeLink 
1000 Plus eye-tracker, using a head-mounted 
setup to ensure precise tracking. The source texts 
used in the pre- and post- training were identical 
in terms of length, theme, and task difficulty. Each 
was segmented into three chunks, and each chunk 
was controlled in terms of word count, lexical 
density, lexical sophistication, syntactic 
complexity and readability to maximize 
comparability and then recorded. Captions and 
subtitles were provided by iTour Voice 
Translator, a platform enables real-time automatic 

translation and bilingual subtitles with a low 
Word Error Rate (WER) of 2%. As shown in 
figure 1, the stimuli were presented to participants 
in three conditions: (1) without captions or 
subtitles, (2) with captions only, and (3) with 
subtitles only. The order of these conditions was 
counter-balanced across participants to mitigate 
order effects. Prior to each task condition, a 13-
point calibration was conducted to ensure 
measurement accuracy.    After the main tasks, a 
semi-structured interview was conducted to 
explore participants’ perceptions of the 
effectiveness and challenges associated with 
using subtitles and captions during SI. 

Upon finishing the first lab experiment, a semi-
structured interview which involved 15 
open‑ended questions organized around five 
themes  (1) preference for the three SI modes and 
in perceived usefulness of captions and subtitles, 
(2) perceived influence of captions and subtitles 
on interpretation quality, (3) perceived influence 
of captions and subtitles on cognitive load, (4) 
perceived influence of captions and subtitles on 
stress level, (5) attitudes and expectation for 
specialized training was administered to obtain 
participants’ subjective experiences when 
collaborating with captions and subtitles for SI 

 

 
Figure 1: Interfaces of interpreting tasks 

2.2 Specialized training  

  The semi-structured interviews conducted after 
the first lab experiment identified three major 
difficulties learners encountered when using 
captions and subtitles during SI: 

• They were unsure how to allocate their 
attention appropriately so as to minimize 
visual interference. 
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• They did not know how to cope with the 
constantly changing captions and 
subtitles. 

• They experienced heightened stress when 
processing multimodal inputs. 

  To address these issues, three training sessions 
were designed and conducted before the second 
lab experiment. Overall, the sessions were 
consisted of lectures and discussions. Following 
Prandi’s (2023)recommendations, each session 
combined theoretical input with guided practice. 
The theoretical component introduced the black 
box of SI, redundancy effect, and principles of 
attention management. The practical component 
encompassed structured SI exercises under 
captioned and subtitled conditions, with targeted 
feedback on learners’ visual attention and 
informed strategies for evaluating and selectively 
using AI-generated outputs. In addition, an 
expert interpreter with over 15 years of 
professional experience was invited to share his 
experience and strategies for integrating 
captions and subtitles into SI. Furthermore, the 
training encouraged learners to identify optimal 
strategies for processing captions and subtitles, 
and to share these insights with their peers. 

2.3 Eye-tracking indicators 

  To examine how learners allocate and 
coordinate their attention during SI with the 
assistance of captions and subtitles, we 
employed eye-tracking to trace their gaze in the 
task. Drawn inspiration from existing studies 
(Yuan and Wang, 2023, 2024), three eye-tracking 
indicators, namely dwell time, fixation count, and 
run count on the visual assisted area were 
analyzed. The proportions of dwell time and 
fixation count on the visual-aid areas were used 
to index the overall amount and intensity of 
visual attention allocated to the captions or 
subtitles, indicating how extensively learners 
relied on these visual aids during simultaneous 
interpreting. Run count measured the frequency 
with which learners’ eyes moved to and from the 
captions or subtitles area, reflecting how flexibly 
they shifted their attention between the visual 
aid and the speaker. To ensure the precision of 
eye movement data, we followed White (2008), 

removing fixations shorter than 80 ms or longer 
than 1,200 ms for analyses. 

  For each indicator, a linear mixed-effects model 
was fitted with tool type (subtitles vs. captions), 
training (pre- vs. post-training), and their 
interaction as fixed effects. 

3 Preliminary results 

  As shown in Table 1, the main effect of assisted 
tool type on dwell time was statistically significant 
and negative (Estimate = -0.40, SE = 0.10, t = -
4.02, p < 0.001), indicating that learners spent a 
smaller proportion of time viewing the subtitle area 
compared to the caption area. The main effect of 
training was not statistically significant (Estimate = 
-0.11, SE = 0.06, t = -1.85, p = 0.07), nor was the 
interaction between tool type and training 
(Estimate = 0.11, SE = 0.06, t = 1.91, p = 0.07). 
However, a downward trend in captions dwell time 
following training was apparent in the visualized 
data (see figure 2), suggesting that, after training, 
learners tended to focus less on the captions. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Similarly, for fixation count (see Table 2), the 

main effect of AI-assisted tool type was statistically 
significant and negative (Estimate = -0.30, SE = 

Fixed effects Estimate SE t p 
(Intercept) 0.91 0.09 9.96 <0.001*** 
AI-assisted tool -0.40 0.10 -4.02 <0.001*** 
Training -0.11 0.06 -1.85 0.07 
AI-assisted tool 
* Training 

0.11 0.06 1.91 0.07 

Table 1: Effects of AI-assisted tool type and training on 
visual aid dwell time 

 

Figure 2:  Variation trend in visual aid dwell time 
before and after training: captions vs. subtitles 
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0.09, t = -3.17, p = 0.003), suggesting that learners 
made fewer fixations on the subtitles area than on 
the captions area. But neither the main effect of 
training nor the interaction effect reached statistical 
significance, although a downward trend of 
fixation count on captions can be observed in 
Figure 3. These findings are consistent with the 
dwell time results, indicating that subtitles are 
associated with reduced visual attention to the 
visual aid area compared to captions 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As for run count (see Table 3), the main effect of 
training was statistically significant and positive 
(Estimate = 0.18, SE = 0.06, t = 3.04, p = 0.005), 
indicating that training led to an increased number 
of runs to the subtitles or captions area. The 
increased trend is evident as shown in Figure 3. 
However, the main effect of AI-assisted tool type 
and the interaction between tool type and training 
were not statistically significant (Estimate = 0.22, 
SE = 0.13, t = 1.70, p = 0.10), although a trend 
toward more runs in the subtitles condition was 
observable in Figure 4.   

Overall, these results suggest that, in 
comparison to captions, subtitles are associated 
with less dwell time and fewer fixations on the 

visual aid area, reflecting a lower visual attention 
allocation. Meanwhile, training did not 
significantly affect dwell time or fixation count on 
visual aid areas, but it did lead to a significant 
increase in run count, indicating that after training, 
learners were more likely to alternate their attention 
between the visual aid area and the speaker, rather 
than fixating for longer periods or making more 
fixations within the visual aid area itself. 

 
 

 
 

 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 

4 Conclusion 

  This study investigated how the proposed training 
based on interpreting learners’ own needs shaped 
their interaction with AI-enhanced captions and 
subtitles during SI. According to the Eye-tracking 
data, subtitles attracted less visual attention than 
captions, as measured by shorter dwell time and 
fewer fixations on the visual-aid are, suggesting 
that captions may serve as a more useful aid during 
SI. However, this interpretation requires further 
verification given many factors such as the display 
form of captions and subtitles may interplay. 

Fixed effects Estimate SE t p 
(Intercept) 0.92 0.08 11.83 <0.001*** 
AI-assisted 
tool 

-0.30 0.09 -3.17 0.003** 

Training -0.08 0.05 -1.61 0.12 
AI-assisted 
tool * 
Training 

0.08 0.06 1.34 0.19 

Table 2: Effects of AI-assisted tool type and training on 
visual aid fixation count 

Fixed effects Estimate SE t p 
(Intercept) 0.13 0.01 1.35 0.19 
AI-assisted tool 0.22 0.13 1.70 0.10 
Training 0.18 0.06 3.04 0.005** 
AI-assisted tool 
* Training 

-0.04 0.08 -0.53 0.61 

Table 3: Effects of AI-assisted tool type and training on 
visual aid run count 

 

Figure 3:  Variation trend in visual aid fixation count 
before and after training: captions vs. subtitles 

 

Figure 4:  Variation trend in visual aid run count before 
and after training: captions vs. subtitles 
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Moreover, the study did not consider interpreting 
performance, ensuing work would analyze it and 
see how it correlates with the attention allocation to 
obtain a more comprehensive picture. While the 
training did not substantially modify the overall 
amount of visual attention devoted to captions or 
subtitles, it significantly increased run counts, 
indicating that learners became more adept at 
alternating their attention between the visual aid 
and the speaker. These findings suggest that 
targeted training can foster more flexible and 
strategic coordination of multimodal inputs in SI, 
rather than encouraging overreliance on 
AI‑generated texts. However, given the small 
sample size, further research with larger cohorts 
and different language pairs is needed to confirm 
and extend these preliminary results.  
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