
Catalyzing cyber-physical research across  
the nation
Vanderbilt University researchers are leaders in cyber-physical sys-
tems (CPS) research, extending the use of the internet to create a 
deeply connected world where humans, their machines, and the 
physical environment interact seamlessly, continuously, and without 
mistakes and breakdowns that could lead to safety issues. Designing 
these systems requires the ability to keep track of interactions between 
computers and machines (such as traffic lights or dishwashers) while 
ensuring the safety, security, and stability of those connections.  
The Institute for Software Integrated Systems, led by director Janos 
Sztipanovits, is managing the Cyber-Physical Systems Virtual Orga-
nization (CPS-VO) for NSF, linking together all of the organizations 
working on the topic, archiving and disseminating documents pro-
duced by research, and offering collaboration and experimental plat-
forms for thousands of CPS researchers. In 2015, Vanderbilt, with col-
laborators from other institutions, won a $2 million grant from NSF 
to support the project, with a commitment of an additional $3.6 mil-
lion over the next three years. The award transforms the CPS-VO into 
a resource that becomes a “destination for doing” rather than a repos-
itory and collaboration capability. The next phase of development 
will (1) change the CPS-VO Portal from being a passive information 
repository and collaboration platform to becoming an active resource 
as a research tool for CPS, (2) serve as an integration platform for 
open-source CPS tools and models emerging from the research com-
munity, and (3) make the portal an active resource for CPS education. 

Recent CAREER awards at Vanderbilt
The Faculty Early Career Development (CAREER) Program is a 
foundation-wide activity that offers NSF’s most prestigious awards in 
support of junior faculty who exemplify the role of teacher-scholars 
through outstanding research, excellent education, and the integration 
of education and research within the context of the mission of their 
organizations. Following are examples of research being conducted 
by CAREER award recipients.

•	 Associate	Professor	of	Electrical	Engineering,	Computer	Science,	
and Biomedical Engineering Bennett Landman won a CAREER 
Award for his proposal to aid understanding of brain development. 
Landman is using new methods of computer analysis along with 
images of tens of thousands of children’s brains to develop structural 
models, which he will use to demonstrate the effects of various 
demographic, genetic, and environmental factors.

•	 Assistant	 Professor	 of	Mechanical	 Engineering	 Jason	Valentine’s	
CAREER award funds continued research that will lead to a new class 
of ultra-compact optical elements that can improve the performance 
and integration of a wide range of devices such as visible and infrared 
cameras and light-wave imagers, as well as be an enabling technology 
for applications such as free-space telecommunications and optical 
manipulation. 

•	 Assistant	 Professor	 of	 Chemical	 and	 Biomolecular	 Engineering	
John T. Wilson won a CAREER award that will support development 
of new synthetic materials for “encoding” immunological messages 
and tightly regulating their delivery to the organs, cells, and pathways 
of the immune system. His research will have ramifications for vaccine 
development, cancer immunotherapy, and treatment of autoimmune 
disorders.

•	 Assistant	Professor	 of	Earth	 and	Environmental	 Sciences	 Jessica	
Oster won a CAREER award to study stalagmites in California 
caves to examine the cause of extended drought in the region during 
the late Pleistocene and early Holocene period, which could help 
climatologists determine whether changing atmospheric conditions 
caused by global warming are likely to increase the severity and 
duration of droughts. 

   
 

National Science Foundation

$19.7 million
NSF funding at Vanderbilt in FY 2016

3 
New NSF CAREER awards at Vanderbilt in FY 2016

15  
Active NSF CAREER awards at Vanderbilt in FY 2016

Jessica Oster working in  
White Moon Cave. (Jessica Blois)



Self-explanations don’t always enhance math 
learning
With support from NSF, Professor of Psychology and Human 
Development Bethany Rittle-Johnson has identified constraints with 
the popular practice of prompting students to provide self-explanation 
as a learning tool. One constraint to self-explanation is that in certain 
situations it reinforced the student’s pre-existing theories, which were 
often incorrect. Explanation prompts must be carefully designed to 
align with target learning outcomes. 

Education programs funded by NSF
Seventeen Vanderbilt graduate students won prestigious NSF grad-
uate research fellowships in 2016. The program is aimed at aiding 
individuals who have demonstrated notable potential early in their 
research careers. An additional goal is increasing the diversity of the 
science and engineering workforce. The fellowships provide three 
years of support within a five-year fellowship period. In all, 76 stu-
dents at Vanderbilt are receiving NSF graduate fellowship support, 
out of 2,000 students nationwide. 

Tennessee State University and Vanderbilt are partnering to 
lead a “bridge to doctorate” program to increase the number  
of minority students who earn Ph.D.’s in science, technol-
ogy, engineering, and math. NSF awarded $987,000 to TSU to 
launch the program as an expansion of the Tennessee Louis 
Stokes	 Alliance	 for	 Minority	 Participation.	 TLSAMP	 is	 an	 NSF-
funded collaborative effort by 10 Tennessee colleges and uni-
versities to increase and improve the retention of underrepre-
sented	 minority	 students	 in	 STEM	 fields	 statewide.	 Vanderbilt	 is	
the inaugural host of the new program, which funds 12 students.  
 
The	 TLSAMP	 program	 will	 build	 upon	 the	 success	 and	 lessons	
learned	from	the	Fisk-Vanderbilt	Master’s-to-Ph.D.	Bridge	Program.	
Launched in 2004 with NSF support, the Fisk-Vanderbilt two-year 
program has built a detailed, research-based toolkit to support 
underrepresented minority students on their path to earning Ph.D.’s 
and has made Vanderbilt the leading producer of underrepresented 
minority Ph.D.’s in astronomy, materials science, and physics in the 
United States. As of 2016, 110 students have participated in the Bridge 
Program. Of those 110, 25 have completed their Ph.D.’s, and all 25 
have	secured	jobs	in	STEM	fields.	

Maithilee	Kunda,	assistant	professor	of	computer	science	and	com-
puter	engineering,	and	Kelly	Holley-Bockelmann,	associate	professor	
of physics and astronomy and director of the Fisk-Vanderbilt Bridge 
program, are part of a team that won one of NSF’s inaugural IN-
CLUDES (Inclusion across the Nation of Communities of Learners of 
Underrepresented Discoverers in Engineering and Science) awards. 
INCLUDES	aims	to	improve	access	to	STEM	education	and	career	
pathways at the national scale, making them more widely inclusive to 
underserved populations. As part of their work with the South East 
Alliance	for	Persons	with	Disabilities	 in	STEM	project,	Kunda	and	
Holley-Bockelmann will host a conference in Tennessee to bring to-
gether universities to share successful examples of programs that help 
students	with	disabilities	enter	into	and	succeed	in	STEM	education	
pathways and to discuss how to expand these programs across the 
southeast. 

Quantum dots made from fool’s gold boost 
battery performance
Vanderbilt researchers have made an important contribution to 
research on how nanoparticles can improve battery life. With support 
from	NSF,	Assistant	Professor	of	Mechanical	Engineering	Cary	Pint	
and graduate student Anna Douglas found that adding quantum dots 
(nanocrystals 10,000 times smaller than the width of a human hair) 
made of iron pyrite to a smartphone battery can produce batteries that 
charge quickly and work for dozens of cycles. Iron pyrite, also known 
as fool’s gold, is one of the most abundant materials in the Earth’s 
surface and is very inexpensive. 
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Anna Douglas holding one of the batteries that she has modified by 
adding millions of quantum dots made from iron pyrite.  
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