Attentional Shifts and Cognitive Load in Simultaneous Interpreting: An Eye-Tracking Study
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Background In spoken-language comprehension, listeners actively direct their attention to rele-
vant visual representations even before they are explicitly mentioned [2]. Similarly, in spoken lan-
guage production, speakers’ eye movements attend to visual representations prior to articulation,
reflecting conceptual and linguistic planning [5]. Simultaneous interpreting (Sl) requires concurrent
comprehension and production under severe time pressure [6]. During such tasks, cognitive load is
often indexed by pupil dilation [3]. Whether the predictive and planning mechanisms persist under
the dual demand of Sl is unknown, as no prior study seems to have compared comprehension,
production, and S| within a single paradigm. Our study combines the visual world paradigm with
pupillometry to analyse the attentional-shift and cognitive-load patterns associated with these tasks.
Method Forty-two professional conference interpreters (M,ge = 40.83; Mexperience = 13.38 years),
all with English as a working language and French (21), Spanish (8), Russian (5), German (4),
or ltalian (4) as L1, completed three tasks: comprehension (listening while viewing the display),
production (describing a scene in English), and S| (simultaneously interpreting into their L1). Stimuli
were auditory descriptions of spatial relations following the structure “The X (smallest object) is
next to the Y (largest object)”, presented in a blank-screen Visual World Paradigm [1] across 30
critical trials (10 per task). Fixation proportions and pupil dilation were recorded via an SR EyeLink
Portable Duo. Generalised additive mixed models (GAMMSs) with AR1 correction captured non-
linear dynamics in fixation [4] and pupillometric data [8], and fixation models compared target and
competitor gaze patterns within each task [7]. Analyses were time-locked to four windows aligned
with the unfolding sentence: Pre (preview), X, Next (“is next t0”), and Y.

Results During comprehension, gaze diverged progressively toward each named referent (Fig-
ure 1, left), with GAMM difference curves confirming significant TargetX—TargetY differences
throughout the four windows (Figure 2, top). During Sl, target fixation was attenuated (Figure 1,
right), and divergence was absent except for the last window (Figure 2, bottom), suggesting a shift
from anticipatory to verification processing. During production, significant target-directed fixation
emerged early: on TargetX during the Pre window and on TargetY as early as the X window (Fig-
ure 3, top), reflecting the forward-looking nature of speech formulation. In Sl, the early planning-
driven pattern was absent in TargetX, although there was a mid-window divergence toward TargetY
fixation during the Next window (Figure 3, bottom). Pupillometric analysis indicated that Sl im-
posed significantly greater cognitive load than comprehension across all windows (Figure 4). These
findings suggest that S| suppresses predictive attention allocation during comprehension and the
planning-driven fixation during production, reflecting delayed verificational strategies at the cost of
elevated cognitive load.

Conclusion Although Sl represents an extreme case of language use, it provides a uniquely con-
trolled window into how our language system manages the concurrent demands of comprehension
and production. The selective suppression of anticipatory mechanisms under dual-task load reveals
the resource-dependent nature of predictive processing.
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Fig. 1. Fixation proportions to TargetX (red) and TargetY (blue) Fig. 2. Comprehension (top) vs. interpreting (bottom):
during comprehension (left) and Sl (right). Grey dashed: audio GAMM-estimated fixation. Left: TargetX (red) vs. TargetY (blue)

onsets; cyan: speech onsets in SI. with 95% CI; right: log-odds difference (red = significant).
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Fig. 3. Production (top) vs. interpreting (bottom): Fig. 4. GAMM pupil dilation: Sl vs. comprehension for three
GAMM-estimated fixation. Left: TargetX (orange) vs. TargetY windows (X, Next, Y). Left: smooth curves (blue = comprehension,

(blue) with 95% ClI; right: log-odds difference (red = significant). red = Sl) with 95% ClI; right: difference (red = significant).



