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Abstract: This pilot study explored the use of Al-generated speech to support short-term
memory and improving skills in consecutive interpreting (CI) training for English majors at the
Diplomatic Academy of Vietnam (DAV). Cl demands strong memory and quick mental processing,
making it a challenging task for learners. Eight third-year students were divided into two groups: one
trained with Al-generated speeches, and the other with traditional human-voiced recordings. Over four
weeks, both groups practiced using materials that gradually increased in difficulty by adjusting speech
speed, content density, and complexity. The preliminary results proposed that the students using Al
speech made greater progress, especially in tasks requiring higher cognitive effort. They also reported
that the structured and gradually challenging nature of Al practice helped them feel more confident and
focused, despite occasional technical issues with audio quality. Overall, the findings suggest Al-
generated speech can be a valuable tool in CI training. It offers consistent and scalable practice that
effectively targets key memory functions. However, the students still struggled with note-taking and
vocabulary, highlighting the need for ongoing instructor guidance. A combined approach using Al tools
along with teacher support is recommended to strengthen interpreting skills.
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Tom tat: Nghién ctu thir nghiém nay khao sat viéc st dung bai n6i do Al tao ra nham hd trg
tri nhé ngan han va nang cao ky ning trong dao tao phién dich néi tiép (CI) cho sinh vién nganh Ngén
ngir Anh tai Hoc vién Ngoai giao. Phién dich ndi tiép doi hoi kha ning ghi nhé tét va xir ly thong tin
nhanh, diéu nay tré thanh mot nhiém vu day thach thire dbi v6i nguoi hoc. 8 sinh vién nam thir ba dwoc
chia thanh hai nhém: mét nhém luyén tap véi bai néi do Al tao ra, va nhom con lai s dung cac ban ghi
am giong ngudi truyén thong. Trong bdn tuan, ca hai nhém thuc hanh véi tai liéu c6 do kho ting dan
thong qua diéu chinh téc do néi, mat do thong tin va mirc do phuc tap caa ndi dung. Két qua ban dau
cho thdy nhém sir dung bai noi Al dat tién bo 16n hon, dic biét trong cac nhiém vu doi hoi nd lec nhan
thirc cao. Sinh vién ciing cho biét hinh thic luyén tap cd ciu tric va tang dan thir thach cua mé phong
Al gilip ho tu tin va tap trung hon, du d6i khi gap truc trac ky thuat vé chat lugng am thanh. Nhin chung,
cac phat hién cho thay bai n6i do Al tao ra c6 thé tré thanh cong cu hitu ich trong dao tao Cl, cung cap
nguon luyén tap 6n dinh, c6 kha ning md rong va nham tring cac chic ning ghi nhé then chét. Tuy
nhién, sinh vién van gap kho khan vé ghi chép va tir vung, cho thiy can tiép tuc co sy hd trg cia giang
vién. Do d6, nghién ctru khuyén nghi két hop cong cu Al véi hudng dan coa giang vién dé tang cuong
toan dién k¥ nang phién dich.

Tir khoa: phién dich ndi tiép (CI), tri nhé ngan han (STM), bai ndi do Al tao ra

1. Introduction

Consecutive interpreting (Cl) requires enormous cognitive processing. That is, the
interpreter has to listen to a speech in one language, store the memory traces representing the
information, and then accurately render the content into another language. Verbal short-term
memory (STM) as well as updating efficiency, included within working memory, contribute
significantly to the ability of an interpreter to store information even just one second and
execute complex cognitive processes of comprehension, reformulation, and production at the
same time. Research evidence has established that training in Cl enhances the updating
efficiency of working memory (Dong et al., 2018). Improvement is measurable in the
performance of students subjected to formal interpreter education.

Despite the promising institutional context, there exists a huge research gap regarding
how Al-driven speech simulations may systematically enhance short-term memory of
Diplomatic Academy of Vietnam (DAV) English majors undergoing CI training. Some recent
studies from Chmiel (2016) and Dong et al. (2018) evidently show that interpreting training
improves memory working functions. There is also additional evidence to claim that training
related to human-Al interaction can further improve working memory capacities among
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language professionals. However, there are no previous studies examining how Al-speech
simulations can be specifically designed, implemented, and applied to memory enhancement
for Vietnamese students studying consecutive interpreting. This gap becomes more important
as Al technologies are increasingly integrated into interpreting professions.

The development of speech Al, which can be exemplified by models like the Universal
Speech Model (USM) from Google, gives an unprecedented capability to create learning
materials that can systematically develop memory functions. These technologies would likely
end the existing limitations of interpreter training, such as a lack of dynamic practice materials,
insufficient attention to gradual cognitive development, and the absence of customization
tailored to individual students. However, only the study that connects cognitive science,
interpreting processes, and Al implementation can unlock this potential.

This research also examines the ethical and philosophical aspects of Al integration in
interpreter education. As Dastyar and Giustini argue, effective training must not only cover the
cognitive dimension but also practical skills, power dynamics, and ethical relations (Dastyar &
Giustini, 2024). The development of Al-generated speech simulations, therefore, must extend
beyond technologies and cognitive impact to consider broader influence on professional
practice among interpreters.

This study aims to explore how Al-simulated speech can be designed, implemented, and
evaluated in improving the short-term memory of students training to become interpreters
between English and Vietnamese at DAV. The study is framed to develop evidence-based
approaches for the advancement of methodology in interpreter training by focusing on specific
cognitive functions relevant to Cl performance, leveraging current Al speech technologies, and
considering the unique institutional context of DAV. The findings would benefit DAV and
potentially inform interpreter training approaches globally, particularly where Al literacy is
becoming essential for language professional education.

2. Aims of the Research

This study aims to investigate how Al-generated speech simulations can enhance short-
term memory in consecutive interpreting training for English majors at DAV. The research will
examine both technical implementation aspects and pedagogical effectiveness through the
following specific research questions:

(i) How do Al-generated speech simulations compare with traditional human speech
recordings in enhancing short-term memory and upgrading efficiency in consecutive
interpreting?

(if) What particular features of Al-generated speech (speech rate, information density,
structural complexity, content domain, voice quality, and prosodic features) most effectively
target short-term memory and updating interpreting efficiency?

(iif) How do students at DAV perceive effectiveness, authenticity, and perceived usability
of Al-generated speech simulations meant for memory enhancing activities in CI training?

(iv) What implementation framework would be the most suitable to apply Al-generated
speech simulations for DAV’s consecutive interpreting curriculum?

Based on the theoretical frameworks examined, the following hypotheses are proposed:

(i) Students using Al-generated speech simulations with controlled, gradual increases

in difficulty parameters will demonstrate significantly greater improvement in short-term
memory capacity and accuracy compared to students using standard human speech recordings.
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(i) Among Al-generated speech features, those that specifically challenge updating
efficiency (such as speeches containing embedded clauses, narrative structures requiring
assumption revision, and high information density) will produce the greatest improvements in
Cl-relevant memory functions.

(iii) Students will report higher engagement and perceived effectiveness when using Al-
generated speech simulations that incorporate authentic diplomatic content relevant to
Vietnamese international relations contexts, compared to generic content.

(iv) A blended implementation approach that combines scheduled Al-generated speech
practice sessions with structured human instructor feedback will result in greater overall skill
development than either approach alone.

These research questions and hypotheses focus especially on how Al-generated speech
simulations can be designed and used to improve the memory functions most important for
consecutive interpreting performance in the particular context of DAV, so addressing the
identified research gap.

3. Literature Review

3.1. The Cognitive Foundations of Consecutive Interpreting

The cognitive complexity of interpreting is required to manage linguistic and attentional
mechanisms concomitantly. A recent investigation concerning the role of working memory in
Cl success differentiated and delineated the role of its distinct components. While verbal short-
term memory preserved verbal information, updating efficiency controlled the dynamic
adjustment of stored material in response to new information. A landmark study of longitudinal
design by Dong et al. (2018) studied the two functions in Chinese learners of English under CI
training or general second language instruction for one semester. Measures included non-verbal
updating efficiency tasks, an L2 listening span, and a letter running span and found that pre-
and post-test results a) updated efficiency consistently in CI performance, and b) CI training
significantly enhanced updating efficiency. By comparison, verbal spans, such as L2 listening
span, had little relation with CI performance at the pretest and did not improve uniquely through
Cl training when contrasted against general language instruction (Dong et al., 2018). It is more
likely that updating efficiency, which is a concept linked to attentional control processes that
are similar to those which take place in CI, responds more to the effects of training, rather than
static storage capacities. Therefore, the above results have provided a theoretical basis for
developing interventions meant to utilize particular cognitive functions necessary for
interpreting. Comparative studies of simultaneous interpreting (SI) training further support the
cognitive benefits of interpreter training. A study conducted with Master’s students in
Conference Interpreting found statistically significant improvements in verbal short-term
memory following Sl training, with gains significantly exceeding control group improvements
(Dong et al., 2018). These findings demonstrate the "interpreter advantage,"” a training-induced
cognitive enhancement, and not a pre-existing difference in individuals with a predisposition
towards interpreting. With strong control in longitudinal designs, these studies establish a
causal link between training in interpreting and cognitive improvement, setting the stage for
investigating innovative tools such as Al in order to maximize these benefits.

3.2. Short-Term Memory in Interpreting

Short-term memory (STM) plays a crucial role in interpreting performance. It functions
as a temporary storage system that holds information for immediate processing during the
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interpreting task. Studies have identified several key characteristics of STM that are particularly
relevant to interpreting performance. According to Timarova et al. (2014), interpreters
developed specialized memory systems that differed from those of non-interpreters. Their
research found that professional interpreters demonstrated enhanced articulatory rehearsal
processes and executive control, which allowed them to manage competing language
representations more effectively. These specialized memory systems developed through
extensive practice and were particularly crucial for consecutive interpreting, where information
must be stored while listening and then retrieved during production. Mellinger and Hanson
(2019) distinguished between different types of memory important for interpreting: sensory
memory, which briefly held the auditory input; STM, which maintained active information
during processing; and long-term memory, which stored knowledge and expertise. They found
that successful interpreters demonstrated particular strength in STM capacity and the ability to
efficiently encode information using strategies such as chunking and note-taking.

Liu et al. (2004) conducted experimental research comparing professional interpreters
with students and found that professionals did not necessarily have larger memory spans but
showed superior abilities in managing attentional resources and semantic processing of
incoming information. This suggests that interpreter training should focus not just on expanding
memory capacity but on developing strategic approaches to information processing.
Furthermore, Bajo et al. (2000) demonstrated that STM training using exercises specifically
designed for interpreting contexts produced more significant improvements in interpreting
performance than general memory exercises. Their research suggests that memory training
should be context-specific and simulate the cognitive demands of actual interpreting tasks.

3.3. Al Applications in Interpreter Training

The infusion of Al technology into interpreter training is becoming mainstream within
the trend of global movement toward technology-enhanced learning and offering new
opportunities to develop cognitive skills. Automatic speech recognition technology, computer-
assisted interpreting, InterpretBank being among the available tools, etc., will feature in the
learning process even more than ever to improve terminology management, remote access to
resources, and instant real-time support to translators' work (Zhao, 2024). The same author
notes that such tools “respond to contemporary requirements for interpreters to get ready for
highly specific assignments and to upgrade their performance through effective information
access and use of technology, Ergonomic teaching units, usually in the consecutive mode,
simulate real working conditions that improve in-class performance, pre-task preparation, and
technology awareness for students as well.”

Empirical evidence of Al cognitive benefits was found by Surrey’s Centre for
Translation Studies (2023) in an experiment with Interlingual Respeaking (IRSP). This was live
subtitling through human-Al collaboration. The results yielded better opportunities to improve
working memory and task-switching within a 51-strong group of language professionals after
undergoing 25 hours of learning IRSP. Such results may be taken as an indication that human-
Al interaction can improve cognitive aspects that support the development of skills which are
imperatively important in interpreting. However, the effectiveness of Al tools is highly
dependent on the high quality of training datasets consisting of the enormous diversity of speech
intonations, accents, and kinds of environments within which the process of interpreting
happens. In the context of diplomatic interpreting, this requires a set of data prepared based on
vocabulary and style specific to international relations discussions.
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3.4. Critical Perspectives on Al in Interpreter Education

Giustini criticizes Al technology-based interpreter training citing the promise of Al but
further highlighting the need for contextual and tacit knowledge in humans to outperform Al,
which operates at paradigmatic rationality rather than situational negotiation. This is a prompt
epistemological caution to avoid the uncritical application of Al and to develop an ethics and
politics that involve the cognitive, practical, and moral aspects of responding (Dastyar &
Giustini, 2024). Similar assessments reach back to the wide philosophical anxiety of Dreyfus
about the pitfalls of Al in capturing human intuition and context sensitivity (Dastyar & Giustini,
2024). As such, Al-generated oral simulation should be used as an adjunct, not a substitute for,
a humanistic pedagogy of interpreting that balances technological innovation with the
sensitivity required in interpreting.

3.5. Al Integration at the Diplomatic Academy of Vietnam

The Diplomatic Academy of Vietnam is Al-ready, marking a new era in interpreter
training. The workshop on generative Al in English language teaching recently conducted with
the Regional English Language Office of the US Embassy delved into the application of Al
chatbots for brainstorming feedback and even quiz creation (Diplomatic Academy of Vietnam,
2024). Therefore, the proactive development of Al-integrated lesson plans by the teaching staff
within the workshop indicates its organizational readiness to embrace technological innovation
(Diplomatic Academy of Vietnam, 2024). Therefore, the findings can be generalized to other
organizations, ostensibly those that would like to integrate Al-generated speech simulators into
their curricula. The application, however, must be based on the needs of the setting, considering
aspects such as infrastructure and faculty expertise relative to the language context of English
and Vietnamese. The privacy and bias issues raised in the workshop will also be central in the
implementation process (Diplomatic Academy of Vietnam, 2024).

3.6. Research Gap and Opportunities

Major gaps remain in the state-of-the-art knowledge of the advantageous potentials of Al
systems in Cl training at DAV. First, though the study by Dong et al. (2018) has already proved
that CI training leads to an improvement in updating, research into the development of Al-
generated speech simulations to target this function is scanty. Second, even though Al instruments
are gradually being adopted (Zhao, 2024) and the results of human-Al interaction are cognitively
salient with Surrey’s Centre for Translation Studies (2023), the use of these for memory
enhancement in CI has not been touched upon. None of the above-mentioned has been explored
in the specific contexts of DAV - its language and diplomatic aspects, offering both challenges
and prospects for customized Al interventions. Fourth, technical aspects of the integration of Al
require philosophical, ethical dimensions to be raised (Dastyar & Giustini, 2024). Up to the
moment, however, existing studies prioritize outcome measurement over the design of
progressively challenging interventions that incrementally challenge memory functions. Memory
Is an area where customizable capabilities of Al could excel.

These gaps offer a very fascinating research opportunity to bridge the field of cognitive
science, in particular, interpreter pedagogy, and Al technology. The study on the ways Al-
generated speech simulations can be designed and implented at DAV to improve verbal short-
term memory and updating efficiency will provide evidence-based training methods
specifically adjusted to diplomatic interpreting. Such work would further improve not only
theoretical knowledge but practical skills too, enhancing interpreter education in specialization
contexts.
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4. Methodology

This study employed a mixed-methods approach, prioritizing qualitative depth to
explore students' experiences while incorporating basic quantitative measures of memory
performance. The investigation was designed to evaluate the impact of Al-generated speech
simulations on short-term memory (STM) enhancement and updating efficiency in consecutive
interpreting (CI) training.

4.1. Participants

The study included a total of 8 third-year English majors at the Diplomatic Academy of
Vietnam (DAV). Participants were selected based on their successful completion of the
Translation I-11 and Theory of Translation and Interpreting courses. A purposive sampling
strategy was utilized to ensure participants possessed average or above-average English and
interpreting proficiency, thereby avoiding those potentially already at peak memory
development levels. Eligibility criteria required participants to have a minimum overall IELTS
band score of 6.5 OR a cumulative GPA of 7.0/10 for both Theory of Translation and
Interpreting and Translation | & 1l. Participants also had no prior experience with Al-generated
speech tools for interpreting practice, ensuring a consistent baseline. Access to required
technology, such as computers and headphones, was also necessary for engaging with the
materials. The total participant pool of 8 students was evenly divided into two groups:

- The Test Group (Group E) consisted of 4 students who practiced with Al-generated
speech simulations.

- The Comparison Group (Group C) consisted of 4 students who used traditional human-
voiced recordings during the study period.

The participant pool included 2 male and 6 female students, reflecting the typical gender
ratio in DAV's English major program. The number of participants and gender distribution were
acknowledged as a potential limitation affecting the study's generalizability.

4.2. Data Collection Procedures

Data collection was conducted through pre- and post-intervention assessments and
ongoing monitoring during the intervention period.

Pre-intervention memory assessment (conducted on March 29, 2025)

Participants completed a brief cognitive test specifically designed to measure memory
functions considered essential for consecutive interpreting. This included a Listening Span Task
to assess short-term memory capacity. The pre-test aimed to establish initial equivalence in
cognitive function measures across all participants. The internal consistency of the memory
assessment tools, particularly the Set Size Tests, was found to be excellent, as indicated by a
Cronbach's alpha (a) of 0.924.

Intervention period (spanning four weeks from April 1 to April 28, 2025)

Both groups engaged in a 30-minute practice session involved one core exercise per day
(Monday to Friday). These daily sessions provided materials for bidirectional interpreting
practice, including both English-Vietnamese and Vietnamese-English tasks. The audio material
for each exercise was approximately 1.5 minutes in total duration. The practice methodology
for each audio file involved a two-attempt scaffolded process:

(i) Attempt 1 (Holistic): Participants first listened to the entire audio recording (about
1.5 minutes) without interruption. Immediately after the audio concluded, they were required
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to deliver their full oral interpretation based on their short-term memory.

(if) Attempt 2 (Segmented): After the holistic attempt, participants practiced with the
same audio file, but it was now divided into two segments (approximately 45-50 seconds each).
They would listen to the first segment, pause, and immediately deliver their interpretation for
that segment. This process was then repeated for the second segment.

This standardized, two-step (holistic-then-segmented) methodology was applied
consistently to both the Experimental and Comparison groups.

Al speech simulation design (Group E)

The group used speeches generated by the Al tool NaturalReader (naturalreaders.com).
These speeches were organized into four progressively challenging levels, enabling participants
to strengthen their memory skills in a systematic and structured manner (see Appendix D for
the audio files used in the pilot study):

Level 1 (Week 1): Characterized by a slow speech rate (100-120 words per minute), low
information density, and simple sentence structures.

Level 2 (Week 2): Involved a moderate speech rate (130-150 wpm), moderate
information density, and compound sentences.

Level 3 (Week 3): Utilized a natural speech rate (160-180 wpm), high information
density, and complex structures with embedded clauses.

Level 4 (Week 4): Incorporated variable speech rates, high information density, and
narrative elements requiring assumption revision. The Al content was also tailored to include
authentic diplomatic subject matter relevant to DAV students.

Human-voiced materials (Group C)

Participants in the Comparison Group (Group C) practiced with materials that were
content-identical to those used by the Experimental Group (Group E). To ensure rigorous
control, these text-based scripts were also generated by Al and systematically structured
according to the same four levels of progressive difficulty. The primary methodological
difference lay in the audio delivery. The scripts for Group C were recorded by a human speaker
with high-level proficiency (equivalent to IELTS Speaking 7.5) to ensure accurate
pronunciation and natural prosody.

Crucially, a key difference in the intervention's control was speech rate. While the
human speaker was instructed to vary their delivery speed (e.g., slow, moderate, natural) to
match the four difficulty levels, this variation was based on their subjective estimation of speed.
This contrasts sharply with the Al group's materials, where speech rates were computationally
controlled and precisely defined. Therefore, this study's design compared a precisely controlled
Al delivery (synthetic voice + exact speed) against a naturalistic, subjectively-paced human
delivery of the exact same content.

Monitoring

Participants in both groups maintained daily practice logs to record their performance,
time spent, materials used, and self-assessed difficulty. These logs were submitted weekly and
provided qualitative insights.

Post-intervention memory assessment (conducted on April 29, 2025)

All participants completed the same memory assessments used in the pre-intervention
phase to measure any effects on verbal short-term memory and updating efficiency.
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4.3. Data Analysis

Data analysis involved both qualitative and basic quantitative methods. A thematic analysis
was conducted on the weekly practice logs and reflections from both groups. This analysis was
interpreted through the lenses of Cognitive Load Theory and Chunking Theory. Content analysis,
potentially using NVivo software as mentioned in the proposal, was used for systematic scripting
and identification of common themes related to challenges, perceived effectiveness, and usability.
Thematic coding focused on features beneficial for memory enhancement, challenges and
limitations, contextual factors, and comparisons with traditional methods.

Simple descriptive statistics and non-parametric tests were applied to analyze the data.
This included examining differences in pre/post memory assessment scores between the groups,
relationships between specific Al speech features and self-reported difficulty, and patterns in
practice log data. It was explicitly acknowledged that due to the short timeframe and resulting
restriction on statistical power, these basic analyses would primarily complement the qualitative
findings and help identify trends for future research, rather than establishing definitive causal
links or statistical significance. Independent t-tests were conducted, and Cohen's d effect sizes
were calculated to indicate the magnitude of differences between group means.

To enhance the transparency and rigor of the qualitative analysis, a structured thematic
coding process was employed. The two authors (Dang Phuong Nam & Do Thi Thu Phuong)
first independently read and open-coded the complete set of participant logs. An initial
codebook was then developed based on the research questions and the theoretical frameworks
of Cognitive Load Theory and Chunking Theory. The authors subsequently met to compare
codes, discuss discrepancies, and establish a finalized, consolidated coding framework (inter-
coder agreement > 90%). This framework was systematically applied to identify, categorize,
and quantify the recurring themes related to challenges, perceived effectiveness, and usability
presented in the findings section.

4.4. Ethical Considerations

The study adhered to all standard ethical research requirements. This included obtaining
informed consent from all participants, ensuring anonymity through coding, securing approval
from the DAV Research Ethics Committee, storing data securely under lock and key and
password protection to ensure confidentiality, and informing participants of their right to
withdraw from the study at any point without repercussions.

5. Findings

This section presents findings from a four-week study on how Al-generated speech
simulations enhance short-term memory in consecutive interpreting. It integrates quantitative
results with participant insights to explain observed improvements and situates them within
broader cognitive and pedagogical contexts. It is crucial to preface these findings by reiterating
the study's nature as a pilot investigation with a small sample size (N=8). Consequently, the
following quantitative and qualitative results should not be interpreted as statistically
generalizable. Rather, they are presented as preliminary trends and indications that warrant
further, larger-scale research. The emphasis is on identifying potential effect sizes and themes,
not on establishing definitive causal links.

5.1. Quantitative Findings: Memory Performance Outcomes
The quantitative analysis commenced with an assessment of the memory assessment
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tools' reliability. The internal consistency of the Set Size Tests was found to be excellent, with a
Cronbach's alpha (o) of 0.924. This high reliability (o > 0.9) suggests that the measures
consistently assessed the intended memory constructs, specifically short-term memory capacity,
enhancing the internal validity of the quantitative findings. This reliability minimizes concerns
about measurement error, confirming that the 'Gap' scores, which represent improvement, are
likely accurate reflections of actual changes in participants’ memory functions.

Overall descriptive statistics across all 8 participants showed mean improvements (‘Gap’)
that varied across different memory tasks. For example, Set3_Gap (improvement in set size 3) had
a mean of 31.63 (SD = 14.85). The FullTest_Gap (overall improvement) showed a mean of 17.13
(SD =11.42). These statistics provide a general overview before group-specific comparisons.

A preliminary examination of the mean 'Gap' scores for Group E (Al-voiced materials,
n=4) and Group C (Human-voiced materials, n=4) revealed distinct trends. Group E had a mean
Set4_Gap of 22.75, notably higher than Group C's mean of 6.25. Similarly, Group E's mean
FullTest_Gap was 20.25, compared to Group C's 14.0. These initial differences suggested a
differential impact, leading to an analysis of effect sizes.

Given the very small sample size (N=8), the study had inherently low statistical power,
making it difficult to achieve traditional statistical significance (p <.05). Therefore, independent
t-test results focused on Cohen's d effect sizes to quantify the magnitude of differences between
groups, as this measure is independent of sample size. A "Large" effect is indicated by d > 0.8.
The large effect sizes observed, despite the sample size, provide an initial indication of
practically meaningful improvement.

The specific Cohen's d values and their interpretations are presented in Table 1:
Table 1

Cohen’s D Effect Sizes and Classification of Memory Task Improvements Between Al and
Human Groups

Variable Group E Group C Mean Cohen'sd Effect Size
Mean Mean Diff. Classification

Set3_Gap 28.75 34.5 -5.75 -0.366 Medium
Setd_Gap 22.75 6.25 16.5 1.21 Large
Set5_Gap 24.5 16.5 8 0.525 Large
Set6_Gap 21.75 105 11.25 0.733 Large
Judge_Gap 15.25 8.75 6.5 0.625 Large

Recall_Gap 26 20.75 5.25 0.277 Medium
FullTest_Gap 20.25 14.0 6.25 0.53 Large

(Note: Cohen's d: 0.2 = Small, 0.5 = Medium, 0.8 = Large effect)

For Set3_Gap, a medium effect favored Group C (Cohen's d = -0.366). This might
suggest slightly greater initial improvement on the simplest task with human materials or a
ceiling effect for Group E on this basic level. It could also indicate that the Al's rapid
progression quickly moved Group E beyond focusing on Set Size 3.
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In stark contrast, Set4_Gap showed a very large and practically significant effect size
(Cohen's d = 1.21) favoring Group E. This suggests that Al-generated speech simulations may
be effective in enhancing memory capacity at this intermediate difficulty level. This pattern
continued for Set5_Gap (Cohen's d = 0.525) and Set6_Gap (Cohen's d = 0.733), both showing
large effects favoring Group E, demonstrating potential effectiveness as memory load
increased. The concentration of large effects in higher "Set Size" tasks aligns with the Al's
design to progressively increase cognitive load, targeting memory functions critical for
managing the high cognitive demands of CI.

The Judgement Task (Judge Gap) also revealed a large effect favoring Group E
(Cohen's d = 0.625), suggesting Al simulations improved performance on tasks likely involving
updating efficiency. The Recall Task (Recall_Gap) showed a medium effect favoring Group E
(Cohen's d = 0.277). Crucially, the overall improvement (FullTest_Gap) demonstrated a large
effect favoring Group E (Cohen's d = 0.53). The consistent large effect sizes for Group E across
multiple, increasingly challenging measures provided a preliminary suggestion of a substantial
practical significance of the Al intervention in enhancing Cl-relevant memory functions. The
"Comparison Chart" visually corroborated these quantitative trends.

Individual participant data further revealed variations. In Group E, participants E2, E3,
and especially E4, showed substantial gains. E4 achieved the highest overall improvement
(39% increase in Full Test). In Group C, improvements were less consistent. However,
participants like C3 and C4 also showed significant gains in specific tasks. C4's 27% increase
in the Full Test was higher than some in Group E. This indicates that while Al may be more
effective on average, individual factors also play a significant role.

5.2. Qualitative linsights: Participant Perceptions and Experiences

A thematic analysis of weekly practice logs and reflections from both groups,
interpreted through Cognitive Load Theory and Chunking Theory lenses, revealed recurring
themes regarding challenges, perceived effectiveness, and usability.

Common challenges across both groups

Participants in both groups consistently reported fundamental challenges inherent to Cl,
regardless of the audio source:

- Note-taking: A pervasive difficulty described as slow, leading to missed points and
hindering understanding. Participants struggled with multitasking. Some in Group E noted
over-reliance on writing everything instead of using effective signs. This highlights note-taking
as a critical skill for managing cognitive load, requiring explicit training.

- Information density and length: Audio content was found to be "overwhelming" or
"too long", increasing cognitive load and making it difficult to remember the order or transfer
long ideas coherently. This aligns directly with Cognitive Load Theory.

- Speaker speed: Increased speech rates as the intervention progressed exacerbated
multitasking challenges.

These shared challenges suggest that while Al provides varied stimuli, pedagogical
interventions beyond audio practice are needed for holistic improvement, such as explicit note-
taking strategy training or vocabulary pre-teaching.

Challenges specific to group C (Human-voiced materials)

- Audio quality: Issues like "unstable audio™ and varying loudness added extraneous
cognitive load, impeding comprehension.
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- Perceived lack of control: Reflections about struggling to catch up when the speaker
talked faster suggest the difficulty progression might have felt less predictable or systematically
controlled, leading to frustration.

- Background knowledge gaps: Participants attributed difficulties to a "lack of
background knowledge in the topic"”, indicating potential gaps in preparatory context for the
materials.

Challenges specific to group E (Al-voiced materials)

- Audio quality: One participant noted the Vietnamese Al audio sounded "a bit crackly",
highlighting a technical limitation of current Al speech synthesis that impacts user experience
and perceived authenticity.

- Timing for translation: Participants struggled with "knowing when to stop the audio
for myself to start translating”, suggesting a need for better user controls in the Al interface.

- Cognitive overload and "Panic™: One participant described experiencing "panic when
there are a lot of difficult terms cropping up,” which they felt impacted their memory. This
indicates that while challenging content is necessary, Al delivery needs fine-tuning to manage
cognitive load effectively and prevent overwhelming learners.

- Unpreparedness for speed increase: Participants noted being "unprepared for it" when
speed increased, suggesting that perceived challenge sometimes outpaced adaptive capacity, at
least initially.

Perceived effectiveness and engagement
Perceptions of effectiveness and engagement varied.

- Group C: Varied perceptions, with some finding topics "ok and familiar” or "quite
interesting™, while others felt "no progress"” or struggled with "overwhelming" information.

- Group E: Participants reported a growing sense of mastery. By Week 4, reflections
indicated "manageable difficulty” and "full understanding”. While this qualitative feedback is
not generalizable, it suggests the Al's systematic and controlled difficulty increase may have
fostered a stronger sense of progress and self-efficacy. This suggests the Al's systematic and
controlled difficulty increase fostered a stronger sense of progress and self-efficacy, a
significant pedagogical advantage.

6. Discussion

This section integrates the quantitative and qualitative findings to address the study's
research questions (RQ) and hypotheses (H).

6.1. Comparison of Al-Generated vs. Traditional Human Speech

RQ1 asked how Al-generated speech simulations compare with human recordings in
enhancing STM and updating efficiency. H1 posited that students using Al with controlled,
gradual difficulty increases would demonstrate significantly greater improvement.

The quantitative data, particularly the consistent large effect sizes (Cohen's d > 0.5) for
Group E across Set4d Gap, Set5_Gap, Set6_Gap, Judge_Gap, and FullTest_Gap, provides
preliminary support for Hypothesis 1. The Al group showed a higher average Full Test
improvement (20.25%) than the human group (14.25%). Despite the small sample size limiting
statistical generalizability, the magnitude of these effects suggests substantial practical
significance. This aligns with the "interpreter advantage,” a training-induced cognitive
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enhancement, suggesting Al training can amplify this (Dong et al., 2018).

Qualitative data aligns with this trend, with Group E participants noting the Al's
systematic progression led to a more effective learning curve and a reported sense of mastery,
contrasting with Group C's more varied progress, potentially hindered by inconsistent materials.
The anomaly in Set3_Gap favoring Group C might be due to a ceiling effect for Group E or the
Al's rapid progression beyond basic levels.

6.2. Impact of Specific Al Speech Features

RQ2 aimed to identify which Al features most effectively target memory functions. H2
proposed features challenging updating efficiency (e.g., embedded clauses, high density) would
yield the greatest improvements. While direct quantitative correlation was not possible,
qualitative data provides strong inferential support. Group E participants reported challenges with
"lists," "technical terms," and "complexity,” especially at higher levels, which align with Al's
manipulation of information density and structural complexity (Dong et al., 2018). The large
effect sizes in Set4-6 and Judge tasks, measuring memory under increasing load and updating
efficiency, strongly suggest that Al features challenging these functions were effective. This
aligns with research emphasizing updating efficiency over static storage (Liu et al., 2004).

This systematic increase in challenge aligns with "desirable difficulties”. By making
learning more effortful through higher speech rates and density, Al likely activated deeper
cognitive mechanisms, leading to better memory consolidation. Al's ability to precisely control
these parameters allows for a systematic application of desirable difficulties, making it a
sophisticated instrument for optimizing cognitive training.

6.3. Perceptions of Effectiveness, Authenticity, and Usability

RQ3 explored student perceptions of Al simulations' effectiveness, authenticity, and
usability. H3 anticipated higher engagement and perceived effectiveness with authentic
diplomatic content.

Participant perceptions of effectiveness were generally positive for Group E, noting
improved "words processing” and a sense of mastery. Their progression from initial challenge
to "manageable difficulty” and "full understanding™ indicates high perceived effectiveness of
the progressive training. Authenticity was supported by the use of relevant content like "medical
jargons”. However, the "crackly" Vietnamese Al audio detracted from perceived authenticity
(Seeber, 2013), highlighting a technical limitation of current Al speech synthesis (Dastyar &
Giustini, 2024). Usability issues included timing struggles for translation and pervasive note-
taking difficulties. While qualitative data suggests content relevance is important (supporting
H3), technical audio issues might have offset some benefits. The findings emphasize that
effective Al training must balance technological innovation with the sensitivity required in
interpreting, acknowledging Al's limitations (Dastyar & Giustini, 2024).

Beyond the "crackly” Vietnamese audio noted by one participant, the discussion of
technical limitations must be expanded. The Al-generated speech, while computationally
precise in speed, inherently lacks the natural prosody, intonation, and strategic pauses
(chunking) of authentic human speech. Authentic speech is not just a carrier of words, but of
intent, emphasis, and emotion, which are critical cues for an interpreter. The current Al's
relative monotony may not adequately prepare students for the nuanced cognitive load of a real-
world speaker. This lack of prosodic naturalness could also explain why Group C participants
(who heard a human voice) still achieved notable progress, as they were exposed to more
realistic, albeit less systematically paced, audio cues.
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6.4. Implementation Framework Considerations

RQ4 aimed to identify a suitable implementation framework for Al simulations at DAV.
H4 proposed a blended approach combining Al practice with human instructor feedback.
Persistent challenges like note-taking and handling cognitive load/panic support H4. While Al
excels at controlled stimulus delivery, it doesn't solve strategic or metacognitive challenges
(Dastyar & Giustini, 2024). This reinforces the "Al as adjunct” perspective. Human instructors
are crucial for explicit instruction and feedback on skills like note-taking and providing support
during periods of high cognitive load. This aligns with human-Al collaboration models. DAV's
readiness for Al integration is a good foundation (Diplomatic Academy of Vietnam, 2024). An
effective framework should capitalize on Al's ability to systematically increase cognitive load
while integrating human pedagogy to address challenges Al alone cannot. Al systems should
potentially incorporate effective support mechanisms (Cela et al., 2024; Grinschgl &Neubauer,
2022; Akgun & Toker, 2024; Jose et al., 2024).

6.5. Cognitive Load and Note-taking

Cl is inherently cognitively demanding, leading to overload. The Al's progressive
difficulty intentionally increased cognitive load by manipulating speed, density, and
complexity. Observed memory improvements, especially in higher set sizes, suggest this
calibrated load, while challenging, pushed participants to engage in deeper processing, aligning
with desirable difficulties. Participant reflections on increased speed and "panic™ are direct
manifestations of this challenge. Persistent note-taking struggles highlight its critical role in
managing cognitive load. Effective note-taking serves as an external memory aid, reducing
working memory burden. Al serves as a precision instrument for calibrating this load to
optimize learning by pushing learners towards their capacity limit.

7. Conclusion and Recommendation

This study provides preliminary evidence that Al-generated speech simulations hold
significant promise for enhancing short-term memory and updating efficiency in consecutive
interpreting training, specifically within the context of the Diplomatic Academy of Vietnam.
Quantitative results generally indicated greater overall improvement in memory performance
for the Al group, particularly when materials were designed with controlled, progressive
difficulty. Despite the constraints of a small sample size, the consistent observation of large
effect sizes favoring the Al group across multiple memory tasks suggests a substantial practical
significance and aligns with the concept of the "interpreter advantage".

The study’s scale and duration naturally shaped its conclusions. With only eight
participants (two groups of four), the statistical power was limited, meaning that the quantitative
results should be interpreted as emerging trends rather than generalizable effects. The
intervention period was also relatively short, spanning four weeks. While this duration allowed
for the observation of initial improvements and adaptation, a longer timeframe would be
necessary to explore more sustained cognitive enhancements and long-term memory retention
effects. The participant pool included 2 male and 6 female students, reflecting the typical gender
distribution in the program but indicating a need for future studies to ensure broader gender
representation to assess potential differences in learning outcomes. Furthermore, this pilot study
did not control for other potential confounding variables, such as participants’ prior background
knowledge on specific diplomatic topics or the exact equipment (e.g., personal headphones vs.
external speakers) used during practice sessions. The limited quantitative depth in this initial
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phase, constrained by the study's timeframe and scale, meant that analyses primarily served to
complement qualitative findings and identify trends.

Qualitative findings further supported the value of Al's systematic approach in
managing cognitive load, fostering a sense of mastery among participants as they adapted to
increasing challenges. However, the study also highlighted persistent challenges inherent to
interpreting across both groups, such as note-taking, specialized vocabulary, and information
density, indicating that Al can serve as a powerful tool but not replace comprehensive
instructor-led training. Technical limitations related to Al audio quality were also noted.

Overall, the findings suggest that Al should function as a complementary tool within a
human-centered pedagogical model. Al is well-suited for generating controlled practice stimuli,
scaling difficulty, and supporting cognitive skill development, while human instructors remain
indispensable for providing nuanced feedback, emotional support, and critical Al literacy
training. This balance is especially vital in complex domains such as note-taking and managing
cognitive overload.

This research contributes to bridging the gap between cognitive science, interpreter
pedagogy, and emerging Al technology It offers evidence-based insights for designing Al-
enhanced training interventions that align technological capabilities with humanistic teaching
principles. As DAV continues its proactive integration of Al, the results underscore the
potential for a blended model to shape highly skilled interpreters for Vietnam's future
international engagement, provided ethical considerations and user experience are prioritized.
Future studies could employ experimental designs specifically tailored to isolate and quantify
the impact of individual Al speech features on memory functions. Rigorously evaluating
blended learning models that combine Al practice with structured human feedback is also
crucial, as qualitative data underscored the continued importance of human guidance for
complex skills like note-taking and managing cognitive overload. Exploring adaptive Al
systems that respond not just to performance but potentially to cognitive and affective states
could address challenges like "panic" reported by participants when faced with high difficulty.
Finally, expanding research to different language pairs and cultural contexts would assess the
generalizability of these findings globally.
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