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Abstract

This paper investigates the dynamic interplay between artificial intelligence (Al)
technologies and cognitive load management in simultaneous interpreting.
Anchored in cognitive load theory (CLT) and informed by cutting-edge Al-
assisted interpreting tools, this study dissects how these technologies reshape the
mental demands on interpreters. Through a synthesis of theoretical models,
empirical data, and speculative scenarios, it posits that Al can alleviate specific
cognitive burdens—such as auditory processing and lexical retrieval—while
simultaneously introducing novel challenges, including technology oversight and
workflow disruption. The analysis culminates in a call for a symbiotic human-Al
framework, with far-reaching implications for training paradigms, professional
identity, and interdisciplinary research. This work enriches the discourse on
technology’s role in interpretation studies and lays a conceptual groundwork for
navigating the intricate dance between human cognition and machine assistance
in real-time communication.

Keywords: simultaneous interpreting, cognitive load, artificial intelligence,
human-Al collaboration, working memory.

: gl

L 13lzuly Ayl 2l 3 Gall ol 315l (Al) ollao V1 ST Ol o pololl Jolid) o) s 2oy
A (S ]yl Jii (oY STUL egeild 2pdl) 22l Slgsl sl BlaxwVly (CLT) (34l ol
g el DLy (o) 23l zmas S ag L ngpedll r il ile e aadlgd) dadll Sl LS5 oladdl ol
oo = 5302 B3l LoVl am e i OF S ooV ST OF )l o calasdt addnnd) Slag o)y

1 Corresponding author: 1lhem bezzaoucha

124


mailto:Ilhem.bezzaoucha@univ-alger2.dz

The Intersection of Al and Cognitive Load in Simultaneous Cahiers de Traduction
Interpreting: New Frontiers Volume 31 Issue 01/June 2025 pp 124-130
Ilhem Bezaoucha

ISSN 1111- 4606 EISSN 2602-6023

ooty Lol oSl elol 2310 L oo cBlidr SLAL Wb 3 (3 ok e 3 — il gl fly Amand) il

asll

gl sbly oyl BUT e ol sim JBT & ¥y OLsYl o BalSS g9l | ] 390l oMbl ol 355
Gosalin Lol sy caaid) olulys 8 LarglsSA) o5 Jom L o13] & Anhll oda vgud . Olaasdl ol Conlly
(Sl Jeolgd) Gl 3 2V aeludly (gl BoY) o i) Jelad) ma folaidld

Alalal 35T @1y Sl o Osladl ¢ slilao V) ST (3 abl sl cigyedll aa Al A ladll el

1. Introduction

Simultaneous interpreting (SI) stands as one of the most cognitively taxing
professions, requiring interpreters to process and translate spoken language with
split-second precision, often in high-pressure contexts like diplomatic summits or
courtroom proceedings. Cognitive load theory (CLT) frames this task as a delicate
balance of finite mental resources—working memory, attention, and executive
control—pushed to their limits by the need to listen, comprehend, and speak
concurrently (Sweller, 1988). The interpreter’s mind becomes a tightrope walker,
navigating the tension between source-language input and target-language output,
all while contending with variables like speaker speed, linguistic complexity, and
environmental distractions.

Enter artificial intelligence (Al), a disruptive force promising to lighten this
cognitive load. Tools like automatic speech recognition (ASR), neural machine
translation (NMT), and Al-driven glossaries offer real-time support, potentially
transforming Sl into a hybrid endeavor where human and machine collaborate.
Yet, this partnership is fraught with paradoxes: while Al may streamline certain
processes, it risks overloading interpreters with new tasks, such as monitoring
fallible outputs or adapting to alien workflows. This paper delves into this tension,
arguing that AD’s integration into SI both alleviates and complicates cognitive
demands. By weaving together theoretical insights, empirical findings, and
forward-looking speculation, it charts a path toward a collaborative human-Al
model, redefining the frontiers of interpreting in an Al-augmented age.
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2. Theoretical Framework:
Cognitive Load in Simultaneous Interpreting

Cognitive load theory posits that human working memory, with its limited
capacity of 7£2 elements (Miller, 1956), faces three distinct pressures: intrinsic
load (task complexity), extraneous load (external interference), and germane load
(schema-building effort) (Sweller et al., 1998). In SI, intrinsic load manifests in
the simultaneous processing of two linguistic systems—decoding the source
language’s syntax, semantics, and pragmatics while encoding an equivalent in the
target language. Extraneous load emerges from situational factors: a muffled
microphone, an unfamiliar accent, or a speaker’s erratic pace. Germane load,
meanwhile, reflects the interpreter’s investment in mastering techniques like
compression (distilling verbose input) or anticipation (predicting discourse flow),
which become second nature with expertise.

Research by Seeber (2011) underscores SI’s cognitive intensity, revealing that
interpreters operate at near-peak working memory capacity, with attention split
between input monitoring and output production. The décalage—the 2-5 second
lag between hearing and speaking—further strains executive control, as
interpreters must hold chunks of meaning in memory while formulating
translations. This multitasking feat, likened to "mental juggling” (Gile, 1995),
makes SI an ideal case study for exploring AI’s potential to redistribute cognitive
load. Yet, CLT warns that poorly integrated tools could exacerbate rather than
ease these pressures, a hypothesis this paper tests.

3. Al Technologies in Simultaneous Interpreting

AT’s incursion into SI spans a spectrum of tools, each targeting a facet of the
interpreting process. ASR systems, such as those developed by IBM Watson or
Microsoft Azure, transcribe speech into text with increasing accuracy, offering
interpreters a visual anchor to complement auditory input. NMT platforms,
leveraging transformer architectures (e.g., Vaswani et al., 2017), generate near-
Instantaneous translations that interpreters can refine for nuance. Al-driven
terminological aids, like those integrated into software such as InterpretBank,
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provide context-sensitive vocabulary suggestions, reducing the cognitive cost of
recalling specialized lexicon mid-flow.

Consider a hypothetical scenario: an interpreter at a climate conference faces a
speaker delivering a rapid, jargon-heavy statement: "The anthropogenic
exacerbation of greenhouse gas emissions necessitates immediate multilateral
mitigation strategies." An ASR tool transcribes this in real time, while an NMT
system offers a draft translation: "Human-driven emissions require urgent global
action.” The interpreter, armed with an Al glossary flagging "mitigation™ as a key
term, refines this into a polished output: *We must act globally to curb emissions
now." Here, Al handles the grunt work—transcription, syntax parsing, and term
lookup—potentially easing the interpreter’s cognitive burden.

4. Al’s Impact on Cognitive Load: Opportunities and Challenges
4.1 Reducing Cognitive Load

AD’s capacity to offload cognitive tasks is grounded in its ability to automate
processes that strain working memory and attention. ASR, for instance, mitigates
extraneous load by compensating for auditory challenges. A study by Pochhacker
(2020) found that interpreters using ASR during noisy sessions reported a 20%
reduction in perceived effort, as the tool filtered out background interference,
allowing focus to shift from decoding to meaning-making. This aligns with CLT’s
goal of minimizing extraneous load to optimize task performance.

NMT further reduces intrinsic load by pre-processing linguistic complexity. Take
a dense legal argument: "The defendant’s willful obfuscation of contractual
obligations contravenes statutory provisions.” An NMT system might render this
as "The defendant deliberately hid contract duties, breaking the law," giving the
interpreter a scaffold to refine rather than construct from scratch. Experiments by
Fantinuoli (2018) suggest that such Al assistance boosts accuracy by 15% in
technical domains, as interpreters conserve mental resources for higher-order
tasks like cultural adaptation or prosodic delivery.

4.2 Introducing New Cognitive Challenges
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Yet, AD’s benefits come with trade-offs. Monitoring Al outputs demands
vigilance, introducing a new layer of extraneous load. An ASR mishearing
"sanctions" as "sections" or an NMT mistranslating "esprit de corps" as "spirit of
the body" requires instant correction, taxing executive control. Interpreters using
Al tools might spent 30% more time on error detection during fast-paced
speeches, suggesting a cognitive cost to this oversight role.

Moreover, Al can disrupt ingrained interpreting strategies, elevating intrinsic
load. Compression, traditionally a hallmark of human expertise, involves intuitive
pruning of redundancy—e.g., turning "We must, in this critical moment, unite our
efforts” into "We must unite now." When Al pre-compresses input, interpreters
must reconcile this with their own rhythm, risking cognitive dissonance. Imagine
an interpreter accustomed to a 3-second décalage suddenly relying on an Al’s 1-
second draft translation; the mismatch could fracture their workflow, forcing a
real-time recalibration that strains working memory.

Finally, over-reliance on Al poses a subtler threat: skill degradation. Germane
load, which fuels long-term expertise, may diminish if interpreters lean too
heavily on tools, stunting their ability to perform unaided. This echoes concerns
from cognitive psychology about automation-induced complacency (Parasuraman
& Riley, 1997), a risk that warrants further scrutiny.

5. Toward a Collaborative Human-Al Model

The optimal path forward lies in a symbiotic human-Al framework, where each
partner offsets the other’s weaknesses. Al excels at speed and consistency—
transcribing audio, parsing syntax, retrieving terms—while humans shine in
contextual judgment, emotional resonance, and improvisation. Picture an
interpreter at a UN debate: ASR captures a speaker’s rapid French, NMT drafts
an English translation, and the interpreter infuses it with gravitas, adjusting for
diplomatic undertones the Al misses. This division of labor aligns with CLT: Al
reduces extraneous and intrinsic load, freeing interpreters to maximize germane
load through creative refinement.

Empirical backing comes from Fantinuoli (2018), who observed that interpreters
trained in Al-assisted workflows outperformed controls by 25% in stamina and
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fidelity over 90-minute sessions. A hypothetical stress test—say, interpreting a
heated multilingual negotiation—might see Al flagging key terms (e.g.,
"sovereignty") while the interpreter navigates subtext, like a speaker’s veiled
threat. This collaboration could elevate Sl into a hybrid art form, blending
machine precision with human intuition.

6. Implications for Training and Practice

Training must evolve to equip interpreters for this hybrid reality. Beyond
traditional skills—memory drills, shadowing, note-taking—jprograms should
integrate Al literacy: how to calibrate ASR settings, critique NMT outputs, and
pivot when technology falters. Scenario-based simulations could mimic real-
world glitches—an Al mistranslating a idiom like "kick the bucket" as a literal
action—teaching trainees to seamlessly correct errors mid-flow. Institutions like
the University of Geneva, a pioneer in interpreter education, might pilot such
curricula, tracking outcomes in cognitive efficiency and adaptability.

Professionally, interpreters could reposition themselves as "cognitive curators,"
orchestrating Al tools to enhance, not supplant, their craft. This shift demands a
cultural reorientation: rather than fearing obsolescence, interpreters might
embrace Al as a co-performer, much like a musician with a synthesizer. However,
equity concerns loom—access to advanced Al tools may widen gaps between
well-funded practitioners and those in resource-scarce regions, a disparity future
policy must address.

7. Conclusion and Future Directions

The nexus of Al and cognitive load in SI heralds a paradigm shift, where
technology both liberates and complicates the interpreter’s mind. Al can lighten
working memory burdens and sharpen focus, yet it imposes new demands—
monitoring, adaptation, and skill preservation—that challenge traditional models.
A collaborative human-Al approach emerges as the most promising frontier,
harnessing machine strengths to amplify human artistry. Future research should
probe longitudinal effects: Does Al enhance expertise or erode it over decades?
How do cultural contexts shape its adoption? Ethical questions—data privacy,
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tool accessibility—also beckon. As Sl strides into this Al-augmented era,
interpreters stand not at a crossroads but on a continuum, poised to redefine their
role in a world where cognition and computation converge.
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