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Annotation. This study examines the internal organization of syllables and
phonotactic constraints across languages, with particular focus on their implications
for second language acquisition and phonological theory. The research analyzes how
syllable structures vary typologically and how phonotactic rules govern permissible
sound combinations within language systems. Exploring both theoretical frameworks
and empirical evidence, this study identifies key patterns in syllable formation, sonority
sequencing principles, and cross-linguistic variation in phonotactic constraints, while
considering their applications in language teaching and speech therapy contexts.
AHHOTANUA. B 0aHHOM UCCIe008aHUU PACCMAMPUBACMCIL BHYMPEHHSSL OPSAHUZAYUS
Cl1o2c06 U qbouomakmultecxue OZcPpAHUYEHUA 6 pPA3IUYHbIX A3blKAX, C 0CcoObIM
BHUMAHUEM K UX 3HAYEHUIO OIS YCBOEHU 6MOPOCO A3bIKA U ¢0H0ﬂ02u'—l€0k’01f7 meopuu.
B uccneoosanuu ananuzupyemcs munonozcuueckoe pazHooobpasue cio208bix CIMpYKnyp
u mo, Kak ¢oHOmaxmuueckue nNPAGUIA Pe2YIUPYIOM OO0NYCMUMble 38YKOBble
KOM5uHaLﬂ/lu 6 JI3blKOBblX cucmemdx. H3yqaﬂ Kak meopemudyecKue OCHoebl, maxK u
amnupudecKue aaHHble, OaHHOe UCCTe008aHUe BbIABIISEN KIIOYeable 3AKOHOMEPHOCMU
6 gbopMupoeaHuu cjlocoe, npuHyunsl COHOpHOlZ nocnedo8amelbHoOCmu u
MEIICHBA3BIKOBLIE  pA3IUYUA 8 gbOHomaKmuquKux OZpAHUYEHUAX, a maKoce
pacemampueaem Ux NPUMEHEHUE 6 KOHmMeKcne 06yquuﬂ A3bIKY upeqeeoﬁ mepanuu.
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NnoCie008amebHOCMY, UHUYUAD, ﬂdpo, Kooaq, quHOJZOZLMGCKue OcpaHUu4erus,
cunniabugukayus, meopus MApPKUPOBAHHOCMU, (HOHONIO2UYECKUE VHUBEPCAUU,
YCB0O€HUE A3blKA, KOHI’i’lchCI’I’luGHblIZ aArRAlIUus.

The syllable represents a fundamental unit of phonological organization that bridges

the gap between individual phonemes and larger prosodic structures. As a critical

building block in all human languages, the syllable's internal structure and the
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phonotactic rules governing sound combinations within syllables provide essential
insights into both linguistic universals and language-specific constraints. This study
explores the theoretical frameworks for understanding syllable structure, examines
cross-linguistic patterns in phonotactic constraints, and considers the implications of
these phenomena for language teaching and speech processing.

The syllable's internal architecture has been conceptualized through various theoretical
models. The most widely accepted framework divides the syllable (c) into two primary
constituents: the onset (O), consisting of consonants preceding the vowel, and the
rhyme (R), which further divides into a nucleus (N), typically a vowel, and an optional
coda (C), comprising consonants that follow the nucleus. This hierarchical structure,
formalized by Selkirk (1982) and later refined by Goldsmith (1990), can be represented
asc =0+ R, where R=N + C [1;45].

Another influential model is the CV-tier representation proposed by Clements and
Keyser (1983), which conceptualizes syllables as units organized around sonority
peaks. In this framework, each syllable contains a sonority peak (generally a vowel)
with optional less sonorous elements (typically consonants) occurring before and after
the peak. This sonority-based approach aligns with the Sonority Sequencing Principle
(SSP), which stipulates that sonority rises toward the nucleus and falls toward syllable
boundaries [2;17].

Phonotactic rules represent systematic constraints on permissible sound combinations
within syllables. These constraints vary significantly across languages, creating distinct
phonological "fingerprints.” English, for instance, allows relatively complex consonant
clusters in both onset and coda positions, permitting sequences like /str-/ (as in "string™)
and /-mpt/ (as in "tempt™). In contrast, Japanese imposes strict constraints, typically
allowing only single consonants in onset positions and predominantly restricting codas
to the nasal /n/ or the first half of a geminate consonant. These language-specific
restrictions often present significant challenges for second language learners, as they
must reconfigure their phonological processing to accommodate new phonotactic
patterns [3;22].

Typological studies have revealed several patterns regarding syllable structure across
languages. According to Maddieson's (2013) analysis of the World Atlas of Language
Structures, approximately 61% of languages permit moderately complex syllable
structures (allowing some consonant clusters), while 12.8% feature highly complex
structures (permitting extensive clustering), and 26.2% maintain simple CV structures
without consonant clusters. This distribution reflects both phonological universals and
historical developments specific to language families.
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The Sonority Sequencing Principle (SSP) represents a near-universal constraint on
syllable structure. This principle dictates that sonority must rise from syllable margins
toward the nucleus, creating well-formed profiles. Sounds are typically arranged on a
sonority hierarchy: vowels > glides > liquids > nasals > fricatives > stops. Languages
vary in how strictly they adhere to the SSP and what exceptions they permit. For
example, English allows SSP violations like /sp-/ in "speak," where the less sonorous
/sl precedes the more sonorous /p/. These exceptions often reflect historical sound
changes or borrowed phonological patterns.

Optimality Theory, developed by Prince and Smolensky (1993), has provided a
powerful framework for analyzing phonotactic constraints. Rather than
conceptualizing constraints as absolute rules, this theory posits a universal set of
constraints that languages rank differently in importance. The interplay between
markedness constraints (which favor unmarked, typologically common structures) and
faithfulness constraints (which preserve underlying representations) determines the
surface phonological patterns of a particular language. This approach effectively
accounts for why certain syllable structures are cross-linguistically rare while others
are widespread [4;114].

Cross-linguistic variation in syllable structure and phonotactic constraints can be
understood through the lens of markedness theory. Unmarked structures (e.g., simple
CV syllables) occur more frequently across languages and are typically acquired earlier
by children. Marked structures (e.g., complex consonant clusters) appear in fewer
languages and present greater learning challenges. This hierarchical organization has
significant implications for language acquisition, as learners typically progress from
unmarked to increasingly marked structures as their proficiency develops.

The acquisition of syllable structure and phonotactic knowledge proceeds
systematically in both first and second language development. Infants demonstrate
sensitivity to native language phonotactics as early as nine months of age, suggesting
that phonotactic awareness emerges before productive vocabulary. When learning a
second language, learners often transfer their L1 phonotactic constraints, leading to
predictable patterns of mispronunciation. For instance, Japanese speakers learning
English frequently insert epenthetic vowels between consonant clusters (e.g.,
pronouncing “street" as /sutori:to/), reflecting the CV preference in Japanese
phonotactics.

These transfer effects highlight the importance of contrastive analysis in language
teaching. By systematically comparing the syllable structures and phonotactic
constraints of learners' L1 and target languages, educators can anticipate specific areas
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of difficulty and develop targeted instructional interventions. Research by Eckman
(1977) and later scholars has refined this approach through the Markedness Differential
Hypothesis, which predicts that areas where the L2 is more marked than the L1 will
present the greatest learning challenges [5;38].

Recent advances in experimental phonology have enhanced our understanding of
syllable structure processing. Evidence from speech perception experiments suggests
that listeners use phonotactic knowledge to segment continuous speech, identifying
word boundaries based on permissible sound sequences. For example, when hearing
an ambiguous sequence like "night rate," English speakers unconsciously apply their
knowledge that /tr/ is a permissible onset but /tr/ is not a permissible coda to correctly
identify the word boundary. This demonstrates how deeply phonotactic knowledge is
integrated into language processing systems.

Speech error patterns further illuminate the psychological reality of syllable
constituents. When speakers make errors, they typically preserve syllable position,
substituting onsets for onsets and codas for codas. This positional constraint in speech
errors provides evidence that speakers mentally represent syllable positions as distinct
categories. Additionally, electroencephalographic (EEG) studies have shown that
violations of phonotactic constraints elicit specific brain responses, indicating that
these constraints are actively monitored during speech processing.

The relationship between syllable structure and orthography varies across writing
systems. Alphabetic systems like English represent phonemes but often obscure
syllable boundaries. In contrast, syllabic writing systems like Japanese kana explicitly
mark syllable units. This variation in orthographic representation affects how learners
conceptualize syllable structure, potentially influencing their phonological awareness
and acquisition patterns. Research by Ziegler and Goswami (2005) suggests that
orthographic transparency impacts the development of phonological skills, with
potential implications for second language literacy development.

Applied linguistics has leveraged insights from syllable structure research to develop
effective teaching methodologies. Approaches like the Communicative Language
Teaching method incorporate explicit phonotactic instruction, helping learners
recognize and produce permissible sound combinations. Similarly, the pronunciation
component of Task-Based Language Teaching often focuses on syllable structure as a
foundation for intelligible speech. These pedagogical applications demonstrate the
practical value of theoretical phonological research.

Digital technology has expanded opportunities for teaching syllable structure and
phonotactics. Visualization tools allow learners to see sonority profiles and syllable
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boundaries, while speech analysis software provides immediate feedback on
pronunciation attempts. Automated systems can generate targeted practice materials
focusing on specific phonotactic patterns that challenge particular L1 groups, creating
more efficient learning experiences.
Beyond language teaching, research on syllable structure and phonotactics has
applications in speech therapy, forensic linguistics, and computational linguistics.
Speech therapists use phonotactic principles to design treatment plans for articulation
disorders, while forensic linguists may analyze phonotactic patterns as part of speaker
identification. Computational applications include speech recognition systems, which
incorporate phonotactic constraints to improve accuracy in ambiguous contexts.
In conclusion, the internal structure of syllables and the phonotactic rules that govern
sound combinations represent core areas of phonological research with significant
theoretical and practical implications. By examining how languages organize their
sound systems at the syllable level, we gain insights into both linguistic universals and
language-specific patterns. These insights not only advance our theoretical
understanding of phonology but also inform practical applications in language
teaching, speech therapy, and computational linguistics. Future research directions
include exploring the neural representation of syllable structure, investigating the
interaction between phonotactics and morphology, and developing more effective
pedagogical approaches for teaching syllable-level phonology to diverse learner
populations.
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