
BIOGRAPHICAL SKETCH 
 

NAME: Rankin Williams McGugin, Ph.D. 

eRA COMMONS USER NAME (credential, e.g., agency login): willian5 

POSITION TITLE: Research Assistant Professor of Psychology 

EDUCATION/TRAINING  

INSTITUTION AND LOCATION 

DEGREE 
(if 

applicable) 
 

Completion 
Date 

MM/YYYY 
 

FIELD OF STUDY 
 

Princeton University, Princeton, NJ B.A. 2006 Psychology 

Vanderbilt University, Nashville, TN Ph.D. 2011 Psychology 

Vanderbilt University, Nashville, TN  Postdoc 2016 Psychology 

A. Personal Statement 
 
I study the influence of experience on perception with multi-disciplinary approaches. Starting with my 
dissertation research published in 2012, I have been at the forefront of the use of human brain imaging to 
study the relation between individual differences in face and object recognition with the fine-grain structure of 
the inferior temporal lobe. I have developed novel training paradigms to manipulate the quality and quantity of 
experience subjects have with objects. I have demonstrated the behavioral consequences of a cluttered visual 
environment, and explored the neural underpinnings of such behavioral competition and interference between 
objects. I have also pioneered methods to measure perceptual expertise for real world categories (such as 
cars) and have studied its neural correlates more generally across the ventral occipital temporal cortex. My 
most recently line of research expands upon the functional brain effects of expertise to also consider how 
expertise affects brain structure, as measured via ultra high-resolution susceptibility weighted imaging and 
diffusion tensor imaging.  
 
B. Positions and Honors 
Employment  

2011-2016 Post-Doctorate Research Fellow, Department of Psychology, Vanderbilt University,       
Nashville, TN 

2016  Research Assistant Professor, Department of Psychology, Vanderbilt University, 
Nashville, TN 

Honors 
2006  Phi Beta Kappa, Princeton University  
2006  Learning Sciences Institute Topper Award, Vanderbilt University 
2006  “Golden Greeble” Travel Award by the Perceptual Expertise Network 
2007  Lisa M. Quesenberry Foundation Fund Award for psychology students 
2007  Vision Sciences Society Travel Grant 
2009  National Scholars Honor Society 
2010  Middle Tennessee Chapter Society for Neuroscience Datablitz competition winner 
2010  Vanderbilt University Dissertation Enhancement Grant 
2011  Vanderbilt University Pat Burns Memorial graduate student research award 

 
C. Contribution to Science 
My Bibliography: 
https://www.ncbi.nlm.nih.gov/sites/myncbi/1NAUI5EvHxFAO/bibliography/51731434/public/?sort=date&directio
n=ascending. 
 

https://www.ncbi.nlm.nih.gov/sites/myncbi/1NAUI5EvHxFAO/bibliography/51731434/public/?sort=date&direction=ascending
https://www.ncbi.nlm.nih.gov/sites/myncbi/1NAUI5EvHxFAO/bibliography/51731434/public/?sort=date&direction=ascending


1. Behavioral competition between domains of expertise  
In the early years of my dissertation work, I explored the behavioral ramifications of perceptual expertise using 
diverse object categories and unique tests. For instance, by studying behavioral expertise with cars, I found 
that object recognition – in addition to face recognition – is sensitive to changes in the spatial filter components 
of the image, and further that the magnitude of the sensitivity if predicted by the observers’ level of expertise 
with cars (McGugin et al., 2010). As more evidence pointed towards the shared processing mechanisms 
recruited for the recognition of faces as well as non-face objects of expertise, the potential for behavioral 
competition and interference became an important question. In two studies, I asked if task-irrelevant distractors 
from a category of expertise (cars) will compete with faces when all images are presented simultaneously in a 
standard visual search task (McGugin et al., 2010) or sequentially in a rapid serial visual presentation task 
(McKeeff, McGugin, et al., 2010). In both cases, car experts showed greater competition processing cars and 
faces together relative to novices. We further explored the notion of interference between categories of 
expertise via character processing, showing that task-irrelevant Chinese characters interfered with Roman 
letter search more than pseudoletter distractors, only for bilingual readers, converging with the car/face results.  
The implications of this line of work are important as they refute the idea that faces are processed in a manner 
unique from other objects, and suggest that the neural representations of faces and objects may overlap as 
well. 
 

a. McGugin, R.W., Gauthier, I. (2010. Perceptual expertise with objects predicts another hallmark of 
face perception. Journal of Vision, 10(4): 1-12. 

b. McKeeff, T.J., McGugin, R.W., Tong, F., & Gauthier, I. (2010). Expertise increases the functional 
overlap between face and object perception. Cognition, 117(3), 355-360. 

c. McGugin, R.W., McKeeff, T.J., Tong, F., & Gauthier, I. (2010). Competition between domains of 
expertise in a visual search paradigm. Attention, Perception & Psychophysics, DOI: 
10.3758/s13414-010-0006-5. 

d. Wong, A.C.-N., Qu, Z., McGugin, R.W., Gauthier, I. (2011). Perceptual interference between 
processing of characters from alphabetic and non-alphabetic writing systems. Journal of Vision, 11, 
1-8. 

 
2. Neural competition between domains of expertise 
 
In my dissertation, I demonstrated expertise effects for cars in car experts in the peak of face-selectivity in the 
fusiform face area (FFA) at high resolution, using 7Tesla imaging, showing that face and expertise effects were 
spatially indistinguishable given what is known of face-selective patches in neurophysiology (McGugin et al., 
2012). In some of my most recent work, I have found that expertise effects for objects in FFA are robust to 
several kinds of manipulations, while they are particularly vulnerable to the presentation of objects of expertise 
simultaneously with faces, complimenting behavioral work that suggests common resources (McGugin et al., 
2014; McGugin et al., 2015). Specifically, in one project conducted at 7T, I examined the spatial extend of 
expertise effects, demonstrating that car expertise effects were present in several areas through the ventral 
temporal cortex under presentation conditions of low-attentional loads, whereas when the attentional load of 
the behavioral task in the scanner increased, the expertise effects only remained robust in the right middle FFA 
(FFA-2) (McGugin et al., 2014). In a subsequent MRI study conducted at standard resolution, I found that car 
expertise effects are robust to clutter, dampened by reduced attention to cars, but more robust to this 
manipulation of attention than to that of competition (McGugin et al., 2015). The implications of this line of work 
are important because they refute the theory that the FFA is a domain-specific module that only processes 
faces and treats all other non-face objects in the same manner.  

 
a. McGugin, R.W., Gatenby, C., Gore, J.C., Gauthier, I. (2012). High-resolution imaging of expertise 

reveals reliable object selectivity in the FFA related to perceptual performance. Proceedings of the 
National Academy of Sciences, 109(42), 17063-17068.  

b. McGugin, R.W., Van Gulick, A.E., Tamber-Rosenau, B.J., Ross, D.A. & Gauthier, I. (2014). 
Expertise effects in face selective areas are robust to clutter and diverted attention but not to 
competition. Cerebral Cortex, 25(9):2610-22.  

c. McGugin, R.W., Van Gulick, A., Tamber-Rosenau, B., Ross, D. & Gauthier, I. (2015). Expertise 
effects in face-selective areas are robust to clutter and diverted attention, but not to competition. 
Cerebral Cortex. 25(9): 2610-22. 



 
3. Individual differences in high-level vision 
 
An on-going theme through my history of studying the behavioral and neural bases of object recognition has 
been a focus on the individual differences as a psychometric measurement of relevant abilities. Although 
several of my early projects on behavioral competition considered expertise in terms of differences in 
performance between people (e.g., novices vs. experts), I have since become more interested in the transition 
from novice to expert as a continuum. As one moves from novice-like recognition to expert-like recognition, 
many quantitative changes can be observed at the behavioral and neural levels. In the general study of 
individual differences, I have recognized the importance of contrasting recognition performance across a wide 
range categories (rather than simply using one control category), and thus created the “Vanderbilt Expertise 
Test”, a battery or reliable measures of object recognition, for 8 different categories (McGugin et al., 2012). 
This test battery allowed us to show that the correlation between object recognition and face recognition 
performance increases as a function of the degree of reported experience with objects (Gauthier, McGugin et 
al., 2014). This is important, as it demonstrates how inferences about the underlying structure of the mind from 
individual differences in performance can be misleading, and we must account for the critical role of 
experience. In related work, I have contributed to the development of a semantic equivalent to the visual-based 
VET (Van Gulick, McGugin et al., 2016), as well as a test of domain-specific visual imagery vividness (Sunday, 
McGugin, et al., in press). All of our tests are available for other users online. 

 
a. McGugin, R.W., Richler, J.J., Herzmann, G., Speegle, M. & Gauthier, I. (2012). The Vanderbilt 

Expertise Test Reveals Domain-General and Domain-Specific Sex Effects in Object Recognition. 
Vision Research, 69:10-22. PMCID: PMC3513270. 

b. Gauthier, I., McGugin, R.W., Richler, J.J., Herzmann, G., Speegle, M. & VanGulick, A.E. (2014). 
Experience moderates overlap between object and face recognition, suggesting a common 
ability. Journal of Vision, 14, 8.7. PMCID: PMC4528484. 

c. Van Gulick, A.E., McGugin, R.W. & Gauthier, I. (2016). Measuring non-visual knowledge about 
object categories: The Semantic Vanderbilt Expertise Test, Behavioral Research Methods. 

d. Sunday, M. McGugin, R.W. & Gauthier, I. (in press). Domain specific reports of visual imagery 
vividness are not related to perceptual expertise. Behavior Research Methods. 

 
4. Structural correlates of perceptual expertise. 
 
Most recently, I have transitioned from examining the relations between behavioral and related functional 
activation, to the relation between behavior and related structural changes. We predicted that the development 
of perceptual expertise with faces and non-face object categories would alter the anatomical organization of 
the brain in ways to benefit high levels of learning. Just as musical expertise alters auditory and motor areas of 
the brain, visual expertise should alter visual areas of the brain.  To explore this, I asked whether the cortical 
thickness of the FFA was related to behavioral recognition performance of faces, non-living objects, or living 
objects (McGugin et al., 2016). Interestingly, we observed that performance on face and non-living object (car, 
plane, motorcycle) tests predicted thickness of the FFA in opposite directions: participants who performed 
better with faces had a thinner FFA cortex, whereas participants who performed better with cars had a thicker 
FFA cortex. Interestingly, these effects were observed in opposite directions in the exact same region and in 
the same sample of subjects. We predicted that these positive and negative correlations could be related to the 
time of acquisition: people learn to recognize faces at a very early age (giving time for neural pruning), 
whereas people become car experts at a later stage of development (recruitment of new neurons).  In this way, 
learning acquired early versus late can differentially affect cortical thickness and thickness of deep, middle, and 
superficial layers more specifically. 

 
a. McGugin, R.W., Van Gulick, A.B. & Gauthier, I. (2016). Cortical Thickness in Fusiform Face Area 

Predicts Face and Object Recognition Performance. Journal of Cognitive Neuroscience, 6:1-13. 
b. McGugin, R.W., Newton, A.T., Tamber-Rosenau, Tomarken, A., Gauthier, I. (2020). Thickness of deep 

layers in the fusiform face area predicts face recognition, Journal of Cognitive Neuroscience, 32(7), 
1316-1329. 

 
D. Research Support 



 
Ongoing Research Support  
1840896 NSF          Gauthier (PI) 
Replication of cortical microstructure correlations with face and object recognition 
This project investigates the neural underpinnings of visual object recognition.  The investigation employs 
novel brain imaging techniques to acquire unprecedented structural resolution related to visual perceptual 
measures. 
 
Completed Research Support 
 
BCS 1534866 NSF        Gauthier (PI)      08/15/15 – 07/31/18 
Individual differences in holistic processing 
This project will investigate individual differences in how people recognize faces and objects. The investigation 
will focus on holistic processing, a visual strategy associated with face recognition, but also with other 
examples of expert perception.  
Role: Post-doctoral Research Fellow 
 
1R21 EY21868-01A1        Gauthier (PI)      09/03/13 – 05/31/15 
Do Individual Differences in Face Recognition Predict Perceptual Expertise Understanding the causes of 
individual differences in how we recognize faces and objects can help us understand the mechanisms in the 
brain that support skilled perception, as in the skills required for medical diagnosis, and facilitate behavioral 
genetic studies of high-level vision, shedding light on a hereditary form of a visual face recognition deficit called 
developmental prosopagnosia. Several disorders with very different etiologies, for instance Autism Spectrum 
Disorders and Schizophrenia, are associated with problems in face recognition, and a better understanding of 
individual differences in learning to individuate objects and its relationship to face processing can facilitate the 
development of better treatments for these symptoms in different disorder. 
Role: Post-doctoral Research Fellow 
 
SMA-1041755 NSF        Cottrell (PI)      09/23/06 – 09/30/16 
The temporal Dynamics of learning 
This proposal is to establish a multidisciplinary Center to study the temporal dynamics of learning involving 
investigators from fields as diverse as cognitive science, machine learning and robotics, developmental and 
perceptual psychology, and neuroscience.  The administrative location of the Center is located at the 
University of California, San Diego. 
Role: Post-doctoral Research Fellow 
 
5R01 EY013441-09         Gauthier (PI)      08/01/09 - 07/31/14   
NIH/NEI               
The role of expertise in object perception 
This proposal will investigate the neural bases and behavioral outcomes of visual expertise training with 
objects, focusing on comparisons between training protocols.  
Role: Post-doctoral Research Fellow 
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