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The Influence of Environmental Variables on Early Vocabulary: Evidence from English and 
Spanish 

Stephanie DeAnda 
Advisor:  Margaret Friend, Ph.D. 

 
From a constructivist perspective, the developmental trajectories of young children are molded by the 
dynamic interaction of cognitive development and environmental input. Three environmental variables 
known to influence language development in young children are SES, language exposure, and 
maternal input.  However, in each case, our understanding of how early these variables influence the 
vocabulary system of preschool children is limited.  The present research had three primary goals: to 
directly assess receptive vocabulary, to investigate effects of SES, minimal L2 exposure, and 
maternal input in 16-month-old children, and to extend this to Spanish speaking children. We asked 
whether SES, minimal L2 exposure, and maternal input influenced L1 receptive vocabulary size in 
English- and Spanish-dominant children. Language exposure and quantity of direct maternal input 
was measured using the Language Exposure Questionnaire (LEQ) and maternal education was used 
to index SES.  The Computerized Comprehension Task (CCT) provided a direct behavioral 
assessment of receptive vocabulary, while the MacArthur-Bates Communicative Development 
Inventory (MCDI) provided an indirect parent report.  Results reveal a significant effect of minimal 
second language exposure across samples.  However, the effects of SES and maternal input are 
obtained only in English-dominant children.  Taken together, findings illustrate the utility of haptic 
behavioral measures in examining sources of variability in early vocabulary development. 
 

The online processing of pronouns in children with SLI 

Samantha Engel 
Advisor:  Lewis Shapiro, Ph.D. 

 
Children with Specific Language Impairment (SLI) have been reported to have difficulty 
understanding referential dependencies. Such dependencies also pose some difficulty for children 
with typical language development (TLD), as evinced by the different developmental time course of 
reflexive and personal pronoun comprehension, where reflexives are mastered earlier than personal 
pronouns. In children with TLD, the error pattern termed the “delay of principle B effect” points to 
children’s developing knowledge of binding principles as the source of difficulty. However, there is a 
confound in several studies of this developmental delay, where reflexives find their antecedents within 
the same clause, while personal pronouns require antecedents outside their clause, suggesting that 
mere distance could be an important processing factor. The present study, using an eye tracking-
while-listening method, investigates the role of distance and binding constraints in children with TLD 
and SLI using four sentence types, reflexive and personal pronouns at short at long distances from 
their referents. This study is also grounded in an interference-based account of sentence processing, 
where sentences containing noun phrases that intervene between two co-referring elements in a 
sentence are particularly problematic for children and adults with language disorders. 
 
 



 
A multi-method approach to investigating the nature and formation of early lexical-semantic 

representations 
 

Kristi Hendrickson 
Advisor:  Margaret Friend, Ph.D. 

 
The mechanisms by which early lexical-semantic representations are formed is widely debated, 
however two broad approaches have guided the discussion.  One account suggests language 
acquisition is subserved by language specific processes, while the other endorses a domain-general 
approach based in developing cognitive skills (Dale & Goodman, 2005).  Much of what is known 
about the development of early lexical-semantic representations comes from behavioral studies that 
utilize visual and haptic responses.  However infant performance is task dependent, such that infants 
demonstrate knowledge in one modality but not the other (Diamond, 1985; Hofstadter & Reznick 
1996; Ruffman, Garnham, Import, & Connolly, 2001; Gurteen, Horne, & Erjavec, 2011). Thus it 
remains unclear whether visual attention and haptic responses are analogous and substitutable 
measures of knowledge (Charles & Rivera, 2009).  Additionally a majority of studies investigating the 
development of lexical-semantic representations have focused exclusively on word processing. To 
tease apart the two prominent approaches to how these representations are formed, it is necessary to 
compare words to environmental sounds.  Like words, environmental sounds are complex auditory 
signals that elicit deep semantic associations (Gygi, 2001; Shafiro & Gygi, 2004) and are enhanced 
by context and item familiarity (Ballas & Howard, 1987; Ballas, 1993; Cycowicz & Friedman, 1998). 
The two studies presented here are a part of a series of studies that seek to investigate the nature 
(Study 1) and formation (Study 2) of early lexical-sematic knowledge.  In Study 1, 16-18-month-olds 
were presented with pairs of images on a touch sensitive monitor and prompted to touch one of the 
images.  We measured the real-time dynamics between visual and haptic responses as they occur in 
tandem. As expected, infants were fastest at processing the target word during Target Touches.  
Interestingly RTs were significantly faster during Distractor relative to No Touch trials suggesting that 
early word knowledge is graded.  Of interest is whether gradedness of semantic knowledge is evident 
at the neural level and whether these findings hold across different types of meaningful stimuli.  In 
Study 2, infants and adults are tested using an Event-Related Potential (ERP) cross-modal sound-
picture match/mismatch paradigm; preliminary data have been collected and will be presented for the 
adult sample.  Participants were presented with pictures depicting well-known nouns while hearing 
semantically matching or mismatching environmental or word sounds. Results will be discussed in 
terms of evidence for the gradedness of environmental and word sounds.  Future work will contrast 
these findings with infant data. This will allow us to investigate the ontogeny of differential sound 
processing and help determine when infants begin to treat language as a privileged symbol system. 
This research will help illuminate the nature of early semantic representations and how they develop 
within the first two years of life. 
 



 
The Auditory Comprehension of Who- and Which-Questions in Aphasia: 

Support for the Intervener Hypothesis 
 

Shannon MacKenzie 
Advisor:  Lewis Shapiro, Ph.D. 

 
We tested seven participants with Broca’s aphasia utilizing an eye tracking-while-listening method to 
examine the processing and final comprehension of different Wh-question types.  Accuracy and 
response time data, as well as on-line gaze data were collected.  We found a main effect for 
extraction type (object-extracted more difficult than subject-extracted) and question type (Which more 
difficult than Who).  This pattern was due to the significantly lower accuracy in the object-extracted 
Which-questions.  Similarly, the response time (RT) data showed a main effect for extraction type 
(longer RTs in object-extracted than subject-extracted).  This pattern was due to the significantly 
slower RTs in the object-extracted Which-questions.  The gaze data revealed a significant increase in 
gazes to the correct referent across the course of the question in every condition except the object-
extracted Which-questions.  We assessed these results in light of four hypotheses, as each 
hypothesis predicted a distinct pattern of results.  Our results provide clear support for the Intervener 
Hypothesis, which states that sentence constructions containing an intervener (a lexical NP) between 
a displaced NP and its gap site result in a significant processing disadvantage.  Implications of these 
findings for patients with Broca’s aphasia are discussed. 
 
 

Online processing of unaccusative verbs in individuals with aphasia 
 

Natalie Sullivan 
Advisor:  Tracy Love, Ph.D. 

 
Individuals with Broca’s aphasia exhibit delayed lexical activation in S-V-O word order sentences, and 
delayed reactivation of the displaced element in sentences containing syntactic dependencies.  
These patterns support the Delayed Lexical Activation (DLA) hypothesis, which posits that lexical 
activation and syntactic operations are de-synchronized in aphasia; that is, lexical access is too slow 
for normally fast-acting syntactic operations.  This delay in lexical access leads to what appear to be 
syntactic comprehension deficits in aphasia.  In the current study we examined lexical activation in 
aphasia in sentences containing unaccusative verbs:  The tailori from East Orange, New Jersey 
disappeared__i*

1 after*2 the*3 ridiculously*4 uninspiring self help seminar.  Unaccusative verbs like 
disappear are intransitive, but their single argument (the tailor…) is base-generated in object position 
and displaced to subject position, leaving a gap after the verb.  Previous work has demonstrated that 
unimpaired participants re-access the displaced NP only at a point well after the gap (probe position 
3), but not at the gap (probe position 1).  This normally delayed effect offers an opportunity to further 
examine lexical delays in individuals with Broca’s aphasia, who are expected to delay activation of the 
displaced NP relative to the gap position, and who therefore may evince similar patterns as 
unimpaired participants.  Alternatively, these participants might reveal activation even further 
downstream from the gap relative to control participants.  Sentences containing unaccusative verbs 
(and filler sentences) were presented to participants with Broca’s aphasia (currently N=6) and to a 
group of age-matched neurologically healthy controls (currently N=5).  Lexical activation during 
sentence comprehension was measured with a cross-modal picture priming task.  Results thus far 
indicate late priming for both groups of participants.  These data patterns will be discussed in light of 
past work and current accounts of the deficit in comprehension in Broca’s aphasia. 


