
Developmental changes in the influence of acoustic and non-acoustic contributions 
to spoken language comprehension 

Hanna Gelfand 
Project Advisor:  Julia Evans, Ph.D. 

The purpose of this study was to investigate how the influence of visual information on auditory processing of language 
changes over development.  Additionally, we investigated whether visual influence on an acoustic language signal is 
domain specific or domain general.  Much of the research on audiovisual processing uses a McGurk task, which elicits a 
perceptual illusion from the interaction of mismatched auditory and visual speech.  The available research on the 
McGurk task shows evidence for a developmental trend in the perception of the McGurk illusion; where adults reliably 
perceive the illusion and children slowly begin to look more adult-like around the age of eleven.  Additionally, research 
looking into the influence of gesture on auditory processing of language has indicated a developmental trend.  However, 
there is little work on the influence of gesture on auditory processing in children.  The current study looks at the 
influence of visual information from two different domains, visual speech and gesture, on auditory processing within the 
same group of school-age children.  Children were tested using a modified McGurk task and an auditory-iconic gesture 
task adapted from McNeil, Alibali & Evans (2000).  Preliminary results indicate that the influence of visual information 
on auditory processing does change over development.  However, how visual information influences auditory 
processing at different stages of development is domain specific. 

 

Language and Affective Expression in Children with Perinatal Stroke  

Philip Lai 
Project Advisor:  Judy Reilly, Ph.D. 

 
Investigating development in children with Perinatal Stroke (PS) provides insight on how an insult early in life impacts 
brain, cognitive, and behavioral development.  These findings will permit us to evaluate strengths and weaknesses 
within different domains, with the potential of mitigating deficits while the brain is still developing.  Previous research 
has focused on both the distinctive outcomes that occur when children and adults have comparable brain injuries in 
addition to the varying degrees of neuroplasticity observed in different cognitive domains.  Investigations in the same 
children have found greater plasticity in the domain of language than in visual-spatial cognition where deficits mirror 
the adult profile (Stiles et al., 2005).  One communicative domain that has not been studied extensively in these children 
is affect.  Previous research with infants (Reilly et al., 1995) showed that those with left hemisphere injury (LHI) 
clustered with typically developing (TD) infants with respect to emotional expression, whereas those with right 
hemisphere injury (RHI) had dampened affective responsivity and expressed more negative affect than TD or LHI 
groups, thus mirroring the adult profile (Blonder et al., 2005).  Will emotion expression follow a similar developmental 
pattern to language or visual-spatial cognition?  The current study addresses issues of neuroplasticity and development 
in emotional expression by investigating the use of affective facial expression and its semantic integration with language 
in five- and six-year-olds during a semi-structured biographical interview.  In addition, a subset of children is followed 
longitudinally at seven to nine years of age.  Participants at 5 to 6 years of age include 20 children with unilateral PS (10 
LHI and 10 RHI) and 20 TD children.  The longitudinal subset consisted of 15 children with unilateral PS (10 LHI and 5 
RHI) and 13 TD children.  Language data (biographical interviews) were transcribed using the Codes of Human 
Analysis of Transcripts (CHAT) system from the Child Language Data Exchange System database (CHILDES; 
McWhinney & Snow, 1985).  Two independent raters coded transcripts; identifying narratives and coding them for 
emotional valence (positive and negative).  Eudico Linguistic Annotator (ELAN) software was used as a platform to 
integrate and code linguistic segments and affective facial expression.  Results showed evidence for hemispheric 
differences as the RHI group displayed a flatter affective profile for both the production of affective language and 
affective facial expressions than both the LHI group and the TD group.  Longitudinal data suggest that there is some 
development within the RHI group, although lingering deficits are still observed.  In addition, as all three groups got 
older, the use of affective narrative increased, while at the same time, affective facial expression decreased.  These 
results within the affective profile are consistent with both previous infant data as well as the adult stroke literature, 
suggesting that there is limited neuroplasticity for emotional expression in the developing brain. 
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 The Time-Course of Lexical Activation during Sentence Comprehension in Aphasia  

Michelle Ferrill 
Project Advisor:  Tracy Love, Ph.D. 

The purpose of this study is to investigate the time-course of processing of lexical items in auditorily presented 
canonical (S-V-O) constructions for young neurologically unimpaired control participants and left-hemisphere damaged 
participants with agrammatic aphasia.  One hundred fourteen unimpaired participants and 8 participants with 
agrammatic aphasia were tested utilizing a Cross-Modal Picture Priming (CMPP) paradigm to test for priming of a 
lexical item (direct object noun) immediately after it is initially encountered in the ongoing auditory stream and at 3 
additional time points at 400 ms intervals.  The unimpaired participants demonstrated immediate activation of the lexical 
item, followed by a rapid loss (decay), and some evidence of an “echo” of activation downstream.  The pattern of 
activation exhibited by the participants with aphasia closely resembled that of the unimpaired participants, albeit delayed 
by 400 ms.  These findings are discussed in terms of the current accounts of syntactic comprehension deficits generally 
exhibited by participants with agrammatic aphasia. 

 

 

The Role of the Motor System in Sign Comprehension:  
Insights from the Action-sentence Compatibility Effect  

Kristen Secora 
Project Advisor:  Karen Emmorey, Ph.D. 

From the embodied cognition literature, we know that humans understand concepts by grounding them in their own 
sensory-motor system.  Specifically, there is a common coding of motor, perceptual, and cognitive processes (including 
language) at a neurophysiological level (Gallese & Lakoff, 2005).  The proposed mechanism by which the perceptual 
and motor systems become involved in language is via mental simulations.  The Action-sentence Compatibility Effect 
(ACE) serves as an observable indication of the motor systems involvement in processing language about actions.  
When making semantic decisions to sentences expressing movement in one direction relative to the comprehender (e.g. 
John is giving you the book), the motor response is facilitated when movement is in the same direction as indicated by 
the sentence (e.g. toward the participant).  We examined how the ACE effect manifests in American Sign Language 
(ASL), a visual language in which physical movement plays an integral role in the formation of lexical items.  Since 
comprehenders perceive actual movement when understanding signs, a question arises as to whether they employ mental 
simulation of movement in the comprehension process.  Are signs grounded in the sensory-motor system in the same 
way as spoken words?  To address this question we created a modified version of the ACE experiment wherein 
participants, deaf signers and hearing non-signers, viewed two short sign clips and indicated via button response whether 
the two clips were the same or different.  The response required participants to physically move their arm in order to 
respond, either toward or away from their body, creating situations in which the direction of the movement of the sign 
stimulus and participant response were the same and situations in which they were different.  We found no evidence for 
an ACE in participants’ reaction times.  This suggests that signers do not make use of the motor system for 
comprehension in the same way that comprehenders of speech do.  An alternative possibility is that this task did not 
establish an environment in which comprehenders needed to execute a mental simulation due to the lack of need to fully 
comprehend a concept.  Further research will examine whether the pattern seen in these data is also true for full 
sentences using a semantic judgment task.  In this case participants will need to fully understand the sentence in order to 
make a plausibility judgment, which is expected to promote mental simulation.  Evidence from both the same-different 
sign task and from the proposed semantic judgment task will help determine whether, in visuospatial languages that 
employ movement as a fundamental part of the phonology, users comprehend language pertaining to movement via 
mental simulation. 

The Impact of Language Modality on Linguistic and Spatial Short Term Memory 
 

Erin Spurgeon 
Project Advisor:  Karen Emmorey, Ph.D. 

 
Language comprehension involves actively maintaining, processing and accessing information.  The predictive value of 
linguistic working memory span tasks within spoken language is well documented.  This body of research suggests that 
working -memory systems used to comprehend spoken language are restricted to the verbal domain and do not operate 
on visual-spatial representations.  American Sign Language (ASL) is characterized by visual-spatial phonology, 
morphology, and syntax, and both visual-spatial and linguistic strategies must be recruited to comprehend signed 
discourse.  The present study investigates the role of language modality on the cognitive resources used to maintain and 
process linguistic and visual-spatial information.  Several tasks were employed to assess memory capacities for deaf 
users of ASL, including a signed adaptation of Daneman and Carpenter’s (1980) listening span task to ASL, a spatial 
working memory span task based on Shah and Miyake (1996), as well as forward and backward letter span tasks 
(parallel to digit span tasks) and forward and backward versions of the Corsi Block task (a spatial span task).  
Preliminary results revealed that spatial working memory span correlated significantly with forward Corsi Block span, 
which suggests that similar resources are used to store and actively process spatial information in short-term memory.  
In addition, we observed a significant interaction between direction (forwards vs. backwards) and span (Corsi vs Letter).  
Performance on the backward letter span task was significantly worse than the forward span task, but performance on 
the Corsi span task did not differ across direction conditions.  This finding suggests that there may not be a preference 
for the temporal direction in which sequential spatial information is stored and/or recalled from short-term memory for 
deaf signers; however, linguistic information, even in the visual-spatial modality, is more efficiently stored/recalled in 
the forward direction.  Future research will include non-signing, English speakers to investigate whether and how 
experience with a spoken or a signed language impacts the strategies used to process linguistic and spatial information in 
short term memory. 
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UPCOMING EVENT—Save the date! 

SDSU  is  hosting  the  2nd  Annual  Southern  California  Cognitive  Neuroscience Meeting 
(SoCal CNS) on Friday, March 2, 2012. This is a one‐day research symposium with speaker 
and  poster  presentations  from  researchers  and  students  from  the  Southern  California 
region including: SDSU, UCI, UCSD, UCR, UCLA, UCSB, USC, Cal Tech, the Salk Institute for 
Biological  Studies,  and  the  Neurosciences  Institute.  Look  for  further  information  soon 
from local organizer Tracy Love, PhD (SLHS SDSU). 


