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Phonological DelayPhonological Delay
• Significant delay in the acquisition of speech sounds with 

no obvious cause

• Other language skills are typically developing (Shriberg, 
Tomblin, & McSweeny, 1999)

• Group differences between children with phonological 
delays and typical development are observed in word 
learning (Storkel, 2004) but not in nonword repetition (Gathercole, 
Frankish, Pickering & Peaker, 1999; Munson, Edwards & Beckman, 2005)

• Are there differences in the processes that are tapped by 
these tasks in children with phonological delays? 
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Sublexical ProcessingSublexical Processing
• Entails processing of individual sounds and sound pairs, 

e.g. / k i w i /

• Nonword repetition and short-term word learning tap 
sublexical processing (Gathercole et al., 1999; Munson et al., 2005, cf
Roodenrys & Hinton, 2002)

• Sublexical processing is influenced by phonotactic
probability (Vitevitch & Luce, 1999)

• Phonotactic probability is the frequency of occurrence of 
individual sounds or sound pairs
» Common “coat”
» Rare “watch”
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Lexical ProcessingLexical Processing
• Entails processing of word forms as a whole unit, 

e.g. / k i w i /

• Short-term and long-term word learning tap lexical 
processing

• Lexical processing is influenced by neighborhood density
(Vitevitch & Luce, 1999)

• Neighborhood density is the number of similar sounding 
words based on a one phoneme difference
» Dense “sit”
» Sparse “these”
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Purpose of Current ResearchPurpose of Current Research
• To compare sublexical and lexical processing by children 

with phonological delays to children with typical 
development by manipulating phonotactic probability and 
neighborhood density in three tasks:

» Nonword repetition (sublexical processing)

» Short-term word learning (sublexical & lexical processing)

» Long-term word learning (lexical processing)
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ParticipantsParticipants
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Chronological Age

*62
(27-93)

*7 
(1 – 16)

GFTA-2
Percentile Rank

+Children with Typical 
Development

(n = 17)

+Children with 
Phonological Delays

(n = 17)

*Significant difference t(32) = 9.52, p < .001
+ All children were native speakers of English

Nonword Repetition TaskNonword Repetition Task
(Sublexical Processing)(Sublexical Processing)
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Nonword Repetition Task StimuliNonword Repetition Task Stimuli

j o U pj i th a Unj a I n
j o U dj i pj I dj o U t

j i mj i dwQ bj Q p
j E bj e I dwA mj Q d

wa U twi mmi bwE p
wi bwu pj I mwA t

n ç I tw√ dj E mn A b
mu bn a U tn E pmo U b

h a U pma U dj I bh A b
h ç I ph ç I th E bwQ t

Rare-
Sparse

Rare-
Dense

Common-
Sparse

Common –
Dense

10

Nonword Repetition Task ProcedureNonword Repetition Task Procedure
• Brief training

• 4 list lengths

• 16 trials per list length

• Dependent Variable = proportion of phonemes correct
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Nonword Repetition Task ResultsNonword Repetition Task Results
• 2 (neighborhood density) x 2 (phonotactic probability) x 4 

(length) x 2 (group) repeated measures ANOVA

» Main effect of phonotactic probability was significant
• Supports initial hypothesis that nonword repetition taps 

sublexical processing

» Main effect of neighborhood density was not significant
• Supports initial hypothesis that nonword repetition does not tap

lexical processing

» Main effect of group and interactions with group were not 
significant

• No group difference in sublexical processing in this task
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PhonotacticPhonotactic Probability: Rare > CommonProbability: Rare > Common
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Short Term Word Learning TaskShort Term Word Learning Task
(Sublexical & Lexical Processing)(Sublexical & Lexical Processing)
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ShortShort--term Word Learning Stimuliterm Word Learning Stimuli
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15

ShortShort--term Word Learning Procedureterm Word Learning Procedure
• Nonword stimuli were paired with novel object referents

• Embedded in the context of a three-episode story 

• Number of exposures increased with the three story 
episodes

• Retention of the nonword was measured via picture 
naming after 1-week following exposure 
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ShortShort--term Word Learning Resultsterm Word Learning Results
• 2 (neighborhood density) x 2 (phonotactic probability) x 2 

(group) repeated measures ANOVA 

» Main effect of phonotactic probability was significant
• Supports initial hypothesis that short-term word learning taps 

sublexical processing
• Similar sublexical processing across groups

» Interaction of neighborhood density and group was 
significant

• Supports initial hypothesis that short-term word learning taps 
lexical processing

• Differences in lexical processing across groups
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Phonotactic Probability: Common > RarePhonotactic Probability: Common > Rare
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Neighborhood DensityNeighborhood Density
PD: Dense PD: Dense >> SparseSparse
TD: Sparse > DenseTD: Sparse > Dense
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Long Term Word LearningLong Term Word Learning
(Lexical Processing)(Lexical Processing)
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LongLong--term Word Learning Procedureterm Word Learning Procedure
• 121 real nouns 

» Orthogonally varying phonotactic probability and 
neighborhood density

» Matched on other phonological (e.g., canonical structure), 
lexical (e.g., age of acquisition, word frequency), and 
semantic characteristics (e.g. imagery, semantic set size) 

• Expressive Task
» Children named the target noun

• Receptive Task
» Children selected the target noun from a field of 4 pictures

21

LongLong--term Word Learning Stimuliterm Word Learning Stimuli

thimblebanjodonkeytoasterLate AoA,Low freq

featherhangerbeavermittenMid AoA, Low freq

turtlehammertigerladderMid AoA,Mid freq

swingdressfrogpantsEarly AoA, Mid freq

duckpigfishcarEarly AoA, High freq
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LongLong--term Word Learning Resultsterm Word Learning Results
• 2 (phonotactic probability) x 2 (neighborhood density) x 2 

(task) x 2 (group) repeated measures ANOVA

» Main effect of phonotactic probability was not significant
• Supports initial hypothesis that long-term word learning does 

not tap sublexical processing

» Main effect of neighborhood density was significant
• Supports initial hypothesis that long-term word learning taps 

lexical processing

» Main effect of group and interactions with group were not 
significant

• No group difference in lexical processing in this task
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Neighborhood Density: Dense > SparseNeighborhood Density: Dense > Sparse
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Summary of ResultsSummary of Results

Dense > 
Sparse

*Sparse > 
Dense

Common > 
Rare

Rare > 
Common

Typical 
Development

Dense > 
Sparse

*Dense =
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Rare > 
Common

Phonological 
Delay

Lexical*LexicalSublexicalSublexical

Long-term
Word Learning

Short-term 
Word Learning

Nonword
Repetition

* Significant Group Difference Observed
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Sublexical & Lexical Processing Tasks Sublexical & Lexical Processing Tasks 
• The effects of phonotactic probability and neighborhood 

density confirmed the role of sublexical and lexical 
processing across tasks

» Phonotactic probability affects nonword repetition confirming 
the hypothesis that it taps sublexical processing (Gathercole et al., 
1999; Munson et al., 2005)

» Phonotactic probability and neighborhood density affect 
short-term word learning confirming the hypothesis that it 
taps both sublexical and lexical processing

» Neighborhood density affects long-term word learning 
confirming the hypothesis that it taps lexical processing 
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Sublexical ProcessingSublexical Processing

• Performance on nonword repetition and novel word 
learning tasks is influenced by sublexical processing
» Sublexical processing appears to be similar between 

children with phonological delays and children with typical 
development

• Despite delays in sound development, sublexical processing 
may be intact for children with phonological delays
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Lexical ProcessingLexical Processing

• Performance by preschool children on short- and long-
term word learning tasks is influenced by lexical 
processing
» Differences are observed in lexical processing between 

children with and without phonological delays on a short-
term word learning task

• Processing of nonwords in a short-term word learning task may 
be influenced by phonological development status

• Performance on vocabulary measures may not capture the 
nuances of lexical development in children with delayed 
phonological development 
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Lexical Processing Cont.Lexical Processing Cont.

• Lexical processing by children with phonological delays 
and typical development is similar in a long-term word 
learning task

• Recalling known vocabulary words may be unaffected by 
phonological development status 
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Future DirectionsFuture Directions
• Examine sublexical & lexical processing across a wider 

range of development

• Examine lexical processing in children whose phonological 
delay has resolved 

• Compare sublexical and lexical processing by children 
with typical development to children who show delays in 
other aspects of language (e.g. vocabulary, grammar)
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Thank you!Thank you!
• Contact Information:

» Jill R. Hoover
» jrhoover@ku.edu
» www.ku.edu/~wrdlrng


