
Book of Abstracts 119

The Role of Durational Reduction on Speech Segmentation: Evidence
from Artificial Language Learning

Shu-chen Ou1, Hung-lin Wu

1 Department of Foreign languages and literature, National Sun Yat-Sen University, Taiwan

Background: The present study examines how durational reduction influences speech segmentation
using an artificial language learning (ALL) experiment. In listening to continuous speech, listenersmust
identify discrete units such as words, using various distributional cues, such as transitional probability
(TPs) [1]. Previous research has also shown that salient prosodic cues, such as final vowel lengthening
or onset consonant strengthening of a syllable, facilitate segmentation across languages. However,
much less is known about the role of reduced prosodic cues, despite their systematic occurrence in
natural speech.

Prior studies suggest that phonetic reductions, such as durational shortening, often indicate continuity
or a single unit [2–4]. This pattern is also observed in Mandarin Chinese (e.g., huǒ chē zhàn [xwɔ ʈʂʰɤ
ʈʂan] “train station”, in which the middle syllable is frequently shortened and reduced) [5, 6]. Therefore,
shortening the middle syllable may function as a cue to holistic units and facilitates segmentation. The
present study examines whether durational reduction, a form of reduced prosody, influences speech
segmentation.

Method: Using an artificial language learning paradigm, we designed six “words,” each comprising a
meaningless CVCVCV trisyllabic sequence (e.g., [ba.nu.me], [bi.mo.na]). Each syllable used to construct
these words was recorded separately and manipulated to have the same duration (300ms, with equal
duration for the consonant and vowel) and a flat F0 contour (i.e., 130 Hz). TPs between syllables served
as the sole cues for word definition.

Three additional experimental conditions were then created in which TPs were held constant while
durational reduction was manipulated. In these conditions, the duration of one target syllable was re-
duced by 50% (i.e., from 300ms to 150 ms). In the Middle Shortening (MS) condition, reduction was
applied to the middle syllable, whereas in the Initial Shortening (IS) and Final Shortening (FS) condi-
tions, reduction was applied to the first and third syllable respectively. The phonetic manipulation of
an example was shown in Figure 1.

The experiment was conducted using E-Prime 3.0. Native Mandarin listeners (N = 120) were recruited
and randomly assigned to one of the four conditions (mean age =26.78; SD =10.65). During the learning
phase, participants initially heard 150 repetitions of each of the six words, whichwere pseudo-randomly
concatenated without pauses. They subsequently took a two-alternative forced-choice test, in which
each trial presented one actual word from the artificial language and one part-word composed of sylla-
bles drawn from two artificial words (e.g., [me.bi.mo] from [ba.nu.me] and [bi.mo.na] , and participants
were asked to identify the word belonging to the language.

Results: Response accuracy, as shown in Figure 2, showed 55.56% in the TP-only condition, 55.46% in
the IS condition, 65.28% in the MS condition and 52.87% in the FS condition. A mixed-effects logistic re-
gression model was fitted to the binary responses (correct vs. incorrect), with Condition included as the
fixed factor. Random effects included a random intercept for the words of the artificial languages. The
results revealed a significant effect of shortening position. The MS condition significantly facilitated
segmentation compared to the TP-only baseline (β = 0.307, SE= 0.13, z=2.29 p = 0.0217). In contrast,
The FS condition significantly hindered performance (β = -0.348, SE=0.13, z=-2.64, p = 0.0084), suggest-
ing that durational reduction at word boundaries disrupts speech perception. No significant effect was
found for the IS condition (β = -0.105, SE=0.13, z=-0.79, p = 0.428).

Discussion: The results demonstrate a robust effect of shortening position. Shortening the middle
syllable significantly facilitated speech segmentation relative to the TP-only baseline, indicating that
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durational reduction at highly predictable, word-internal positions enhances unit identification. In
contrast, shortening the final syllable significantly impaired performance, suggesting that durational
reduction at word boundaries disrupts speech segmentation, consistent with previous studies. Taken
together, these findings suggest that durational reduction functions as a prosodic cue to internal unit
structure rather than as a boundary marker. Reduced prosody therefore plays an active role in speech
segmentation, but only when aligned with distributional predictability (e.g., TPs).

Figure 1: Durational manipulation of the example word [banume] under four experimental conditions. Panels show (upper
left) TP-only baseline, (lower left) Middle Shortening (MS), (upper right) Initial Shortening (IS), and (lower right) Final Short-
ening (FS).

Figure 2: Percentages of correct responses of individual participants (empty circles) and the means of different experimental
conditions (filled triangles).

References

[1] Saffran, J., Newport, E., & Aslin, R. (1996). Word Segmentation: The Role of Distributional Cues. Journal of Memory
and Language, 35(4), 606–621. https://doi.org/10.1006/jmla.1996.0032

[2] Arnon, I., & Priva, U. (2013). More than words: The effect of multi-word frequency and constituency on phonetic
duration. Language and Speech, 56(3), 349–371. https://doi.org/10.1177/0023830913484891

[3] Arnon, I., & Priva, U. (2014). Time and again: The changing effect of word and multiword frequency on phonetic
duration for highly frequent sequences. The Mental Lexicon, 9(3), 377–400.

[4] Tremblay, A., & Tucker, B. (2011). The effects of transitional probabilities on the articulation of French liaison. Journal
of Memory and Language, 64(3), 259–269.

[5] Chen, A.-H. (2021). Durational Patterns of Recurrent Multiword Combinations in Mandarin Spontaneous Speech Pro-
duction. Language and Speech, 64(3), 742–767. https://doi.org/10.1177/0023830920966010

[6] Chen, A. (2023). F0-based pairwise variability index: A prosodic metric for holistic language processing. Guarant Inter-
national.

https://doi.org/10.1006/jmla.1996.0032
https://doi.org/10.1177/0023830913484891
https://doi.org/10.1177/0023830920966010

	Welcome
	Organising Committee
	Scientific Committee
	Keynote Speakers
	Conference Schedule
	Oral Presentations
	Morphological Processing in ESL Writing: Effects of Genre, Proficiency, and First Language Background
	Predicting the interpretational diversity of novel compounds in an exploratory-confirmatory study
	When nothing matches but abstract structure: Morphological priming without shared form or grammar
	Retention of Content versus Surface Form Information during Reading: Asymmetries between L1 and L2 processing
	Neural dynamics of multimodal semantic representations
	The German Lexicon Project
	Of a cute urglon and a nasty pebi: systematic form-meaning mappings in context
	What Drives Interference? A Mega-Analytic Approach to Predicting Reaction Times from Word Properties
	English Pseudoword Lexicon Project: a megastudy for investigating pseudoword processing
	The Effect of Sensory Priming in Polysemous Senses Processing
	Positive mood, broader connections: N400 amplitudes reveal mood-sensitive spreading activation in bilinguals
	Quantitative Account of Syntactically Conditioned Word-Initial Voicing In Maloe Karachkino Chuvash
	Lexical specificity in semantic and phonological effects: iconicity and the PWI paradigm
	Understanding written compounds: a computational model
	Developmental trajectories of decoding skills in bilingual and monolingual children: A cross-sectional study
	Rapid Online Assessment of Reading: Validation of an Italian Single-Word Reading Tool
	Ageing improves the use of morphosyntactic information during predictive processing
	Context-based learning of novel meanings after minimal exposure to natural text: an EEG study
	L2 lexical development reshapes the L1 semantic network
	Beyond Islands of Regularity: Evidence against morpho-orthographic decomposition
	On the Lexical Representation of Nominal Compounds: Evidence from Continuous Naming in English
	Morphological decomposition in German-English bilinguals
	Morphological Processing in Patients with Obsessive-Compulsive Disorder
	Dissociating sublexical and lexical masked priming effects: Only words are morphologically decomposed.
	Do Late L2 Learners Use Inflectional and Derivational Affixes to Integrate Novel Words in Sentence Reading?
	The Cognitive Reality of Morphomes: Psycholinguistic Evidence from Italian
	Sensorimotor Simulation in Schizophrenia: Evidence from Action and Object Naming
	Computational modelling of polysemy sense relatedness
	Lexical stress from German in the ears of French and Spanish listeners: Cross-linguistic influence in foreign language segmentation
	Magical words and where to find them: Effects of domain knowledge on word processing
	Learning morphological rules across development and disorder

	Poster Presentations
	Beyond English and Suffixation: Why Morphological Processing and Learning Research Needs More Linguistic and Morphological Diversity
	Processing semantically opaque complex vs. pseudo-complex words in Modern Greek
	Producing novel compound words in German: A primed picture-naming task
	PseudoConnector: A game of (non)lexical selection and production
	SerBial: VLD RT Database of 2400 Serbian Words in Two Alphabets Reveals Interference of Codes
	An eye-tracking study of ergativity processing in West Circassian
	The effect of spelling entropy on reading: an eye tracking study with reference to Russian
	Variable Dental Suffixation and the Representation of Competing Morphological Paradigms in Alemannic
	From Offline Awareness to Online Processing: Predicting Implicit Morphological Priming in Children
	Morphological complexity in semantic access: an investigation of novel complex word processing
	Decoding gender assignment in an opaque system: Experimental evidence from Czech nonwords
	Blending and compounding: Strategies and preferences in creative language use
	Meaningless morpho-orthographic parsing: Evidence from word-picture relatedness tasks
	Dictionary-Based and Judged Stress Variability in Visual Lexical Decision
	Allomorphic competition and regular pattern selection in productive plural morphology: Evidence from European Portuguese
	The Role of Durational Reduction on Speech Segmentation: Evidence from Artificial Language Learning
	Recognition of reduced word forms in second language lexical learning
	The role of specified prosody in word recognition
	Neighborhood effects in Estonian spoken word recognition
	Processing wordplay: Individual differences in wordplay affinity among German speakers
	Native language phonotactics impacts early word learning in (a)typical development: an eye-tracking study
	Are All Lexical Repetitions Perceptually Equal? Evidence from Russian
	Prosodic Modulation of Pragmatic Marker Processing: Cross-Linguistic Evidence from Japanese, English, and Czech
	Coarticulatory Cues in L2 Spoken Word Recognition: A Visual World Eye-Tracking Study
	Smart brands, trustworthy names, and evil pseudowords: form-meaning associations for existing, possible, and impossible Dutch strings
	Semantic Pseudoword Creation
	Attention Shifts Caused by Linguistic Stimuli: A Bayesian Investigation of Spatial Associations Encoded in Language
	Evidence for a unitary semantic gateway for words and pseudowords across languages
	Overthinking doesn't help: Large language models on interpreting pseudowords
	From quiz show to mental lexicon: Sub-Lexical patterns inform the semantics of unknown words
	How Stable Is Emotional Word Experience? Effects of Induced Cognitive Control and Local Context
	Animate efficiency and word-level processing in autistic and non-autistic adults
	Does grammatical gender shape conceptual representation? A replication across the lifespan
	From Black-and-White to Color: Effects of Lexical Access on Semantic Domains
	Representational Spaces of Color in Comparison
	Semantic Networks and Prediction in Language Processing
	Does emotion matter less in dense conceptual networks?
	Developing Mandarin Cloze Probability Norms for Spoken Predictive Processing
	Remembering Stereotypically Congruent and Incongruent Role Nouns in German: The Role of Grammatical Gender and Decision Bias in Recognition Memory
	Language dominance and code-switching cost: fMRI data from Chinese EFL speakers
	Adult Neuroplasticity in Word Processing: Evidence from First Language Attrition Research
	L2 Proficiency Modulates Semantic Space in Korean-English Bilinguals: An ERP Study
	Cracking L2 Morphological Processing: The Impact of Prime Duration and L1 Morphological Richness
	The Effects of Awareness, Cue-Outcome Temporal Order, and Offline Consolidation on Learning Non-Native Phonological Cues
	Hyphenation to Facilitate Stem Detection in Inflected and Orthographic Primes: Morphology Matters for Both L1 and L2 Speakers
	Prediction and attraction effects in aging bilinguals
	Déja-vu? Impact of the L1 on processing complex verbs in L2 French


