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2014 POTENTIAL REU PROJECTS & MENTORS  

 

ENGINEERING CORE 

All Engineering Core REU students will learn the design and conduct of laboratory-based and real-world 

engineering studies and the analysis and interpretation of the data collected. They will have 

opportunities to submit and present their work at conferences (e.g., Ohio State University Impact 

Biomechanics Symposium and Annual Meeting of the Human Factors and Ergonomics Society) with 

support from their mentors and participate in the preparation of publications. They will be encouraged 

to work independently with appropriate mentorship, and to generate enthusiasm and future career 

interest in engineering research that incorporates medicine and behavior for injury prevention. 

 

ENGINEERING RESEARCH PROJECTS 

 

Project 1:  Analysis of Movement and Position of Child Occupants  

Mentors:  Kristy Arbogast, PhD, and Tom Seacrist, MBE  

Research Description: Crash test dummies are currently the primary tool by which the automotive 

industry innovates and evaluates new safety systems in vehicles. The degree to which they represent 

humans – i.e. their biofidelity – is critical to ensuring that new safety advances have a positive effect on 

occupant protection in real crashes. For pediatric crash test dummies in particular, limited data exists 

upon which to evaluate their biofidelity. In response to this need, the Center for Injury Research and 

Prevention has engaged in a line of research quantifying the movement and position and posture of 

actual children in sub-injurious and naturalistic automotive environments in order to provide a quality 

data set upon which to measure the biofidelity of current and future crash test dummy designs.  

REU Project Description: The REU student will become a member of the Engineering Research Core at 

the Center for Injury Research and Prevention and will receive mentorship from several of the lead 

investigators of the Core. The student will develop his/her skills with data analyses of a diverse set of 

data types including motion capture data of human movement and 3-D position and posture data of 

actual children in a naturalistic motor vehicle environment. Previous experience using Matlab is critical 

and the student will have opportunity to increase their skills in this area. The student will also be 

involved in design and development of a low-speed, simulated pediatric crash test device. Prior 

experience using 3D CAD software (e.g. SolidWorks) is a plus. The student will also gain experience in 

problem solving, data analyses, interpreting findings, and developing new research ideas. There will also 

be opportunities to submit and present their work at conferences and to participate in the preparation 

of journal publications. 
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Project 2:  Injury Biomechanics, Computational Modeling and Injury Data Analysis 

Mentors:   Aditya Belwadi, PhD, and Caitlin Locey, BS  

Research Description: Motor vehicle crashes are one of the leading causes of death in the U.S.1 More 

than 2.3 million adult drivers and passengers were treated in emergency departments as the result of 

being injured in motor vehicle crashes in 2009.2 The economic impact is also notable: the lifetime costs 

of crash-related deaths and injuries among drivers and passengers were $70 billion in 2005. 

The engineering core’s research and prevention efforts target this serious public health problem. We 

focus on improving car and booster seat and seat belt use and reducing impaired driving, and helping 

groups at risk: child passengers and teen drivers using a combination of engineering tools – archived real 

world data, volunteer based testing and computational modeling. 

REU Project Description: The REU student will become a member of the Engineering Research Core at 

the Center for Injury Research and Prevention and will receive mentorship from several of the lead 

investigators of the Core. As part of this project, the student will also have an opportunity to interact 

with the co-investigators from the center. 

The student will be involved in projects looking at image tracking/data analysis of child restraint systems 

(CRS), data extraction and analysis from the NASS and CIREN data sets, kinematics analysis of volunteers 

in simulated low-impact sled tests and finite element computer modeling.  

Previous experience using image analysis/motion capture, data processing and Matlab is an added 

advantage. The student will also gain experience in problem solving, data analyses, interpreting findings, 

and developing new research ideas. There will also be prospects to submit and present their work at 

conferences and to participate in the preparation of journal publications. 

Appendix:  

NASS (National Automotive Sampling System): NASS provides NHTSA an efficient and reusable resource 

with which to conduct data collection representing a broad spectrum of American society. Using a core 

set of crash data components, NASS has proven a reliable resource for a variety of agency sponsored 

electronic data collection efforts over the past 10 years. 

CIREN (Crash Injury Research and Engineering Network) : The CIREN database consists of multiple 

discrete fields of data concerning severe motor vehicle crashes, including crash reconstruction and 

medical injury profiles. Personal and location identifiers and highly sensitive medical information have 

been removed from the public files to protect patient confidentiality. CIREN cases, extending back to 

1996, for which coding and quality control has been completed, are available for public viewing. 
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Project 3:  Comparison of real world and simulator-based car-following patterns of teen drivers: Year 1 – 

      Technical and Human Subjects Protocol Development 

Mentors:  Helen Loeb, PhD, and Yi-Ching Lee, PhD 

Research Description:  Teenage drivers follow too closely so that rear-end crashes are the most 

common type of crashes for this age group. The differences between novice teen drivers and 

experienced adult drivers in a simulated lead truck braking scenario were clearly demonstrated and 

documented (Mc Donald et al 2013). 

The various methods for measuring Headway Distance have their built in strengths and weaknesses. 

Driving simulators provide a safe and well controlled environment to study teen’s car following behavior 

but is it representative of real world driving? Naturalistic studies are more representative of a driver’s 

behavior but have challenges re: subject recruitment and protection of human subjects. In order to gain 

the fullest understanding of young driver car following behaviors, the various methods for data 

collection have to be assessed for a better understanding of the consistency in results across 

measurement modalities (simulator based versus on road). In addition,  initial discussions with the IRB 

have indicated the need for rigorous human subjects’ protection when measuring on-road driving 

behaviors in adolescents. This research project will pave the way for a naturalistic study 

REU Project Description: The REU student will become a member of the Driving Simulator Research 

team at the Center for Injury Research and Prevention, and may participate in any of the following 

activities: 

- Review state of the art literature that compares simulated and on road driving car-following 

 data, 

- Contribute to the development of a protocol that protects human subjects for naturalistic 

 driving studies among young drivers 

- Determine the least intrusive and safest manner in which to collect naturalistic driving data 

- Conduct an initial validation of the devices and analytical methods for collecting naturalistic car-

 following data 

Project 4:  Development of Drivelab, Extendable Matlab toolbox for data reduction of clinical driving  

      simulator data 

Mentors:  Helen Loeb, PhD, and Tom Seacrist, MBE 

Research Description:  Driving simulators provide a safe and highly reproducible environment in which 

to assess driver behavior yet data reduction to standardized, quantifiable metrics for analysis can be a 

time-consuming and cumbersome task. Further, the scientific foundation is challenged by the 

application of inconsistent definitions of metrics, precluding comparison across studies and integration 

of data. No established tool has yet been made available and kept current for the systematic reduction 
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of simulator data to standardized safety metrics. To address this need, the Center for Injury Research 

and Prevention is developing DriveLab, a Matlab toolbox that will provide a scientifically recognized 

environment for thorough analysis of clinical driving simulator data. This newly developed tool will bring 

consistency to the research community by applying comprehensive, standard definitions and analytical 

approaches for driving metrics. 

REU Project Description: The REU student will become a member of the Driving Simulator Research 

team at the Center for Injury Research and Prevention, and may participate in any of the following 

activities: 

- Literature search and review: definition of the initial set of driving metrics for DriveLab, 

- Communication with auto manufacturers about their needs and expectations, 

- Development of the procedures and documentation that will guide the software development 

 of Drivelab, 

- Matlab code development, tests of the developed code against driving simulator data. 

Throughout these research activities, the student will learn content knowledge of driving safety, gain 

experience in problem solving, and work with an interdisciplinary team. 

Project 5:  Development of Advanced Computer Models of Pediatric Traumatic Brain Injury 

 

Mentor:  Matthew R. Maltese, Ph.D. 

 

Research Description:  Traumatic brain injury (TBI) continues to be a major health epidemic, with an 

annual incidence in the United States in excess of 1.5 million per year, leading to 50,000 fatalities and 

3.7 million people living with long-term disability from TBI.  Worldwide, the incidence of TBI has been 

estimated at 500 million new cases annually (circa 1985), and due to increasing global automobile use 

and declining deaths due to infectious diseases, TBI is becoming the global dominant source of mortality 

and morbidity.  TBI is particularly devastating to the young; hospitalization costs associated with 

pediatric TBI are estimated to exceed $1 billion annually in the United States alone.  In countries around 

the globe, motor vehicle crashes are the leading cause of death for all children, and traumatic brain and 

skull injuries are the most common serious injuries sustained by children in motor vehicle crashes, both 

as vehicle occupants and pedestrians.   The risk of head injury increases with increasing child age, and 

the appropriately restrained pre-adolescent (8 to 12 year old) has nearly twice the head injury risk as the 

toddler.  Further, the pre-adolescent is often too large for add-on child-restraints, and thus motor 

vehicle safety systems must be designed to protect these children.  TBI extends beyond the automotive 

environment, with significant incidence of mild traumatic brain injury in youth sports, and focus at the 

national level in professional sports especially US Football. 

 

REU Project Description:   For the past year, our laboratory has been developing a finite element model 

of the human 6 year old brain and skull, for development of occupant protection systems for the pre-
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adolescent child.  The model includes a homogeneous brain and falx with rigid skull, and draws its 

traumatic axonal injury predictive capability from an experimental porcine model age-matched to the 

pre-adolescent human.  The successful REU candidate will assist in the extension of the capability of our 

brain model by adding a deformable skull.  Recently published data on the material properties of a 6 

year old PMHS skull allows us to create a deformable skull.  The REU student will learn about the 

epidemiology and physiology of pediatric traumatic brain injury, as well gain skills in finite element 

modeling and MATLAB programming.  The REU student will be immersed in a vibrant research 

environment with opportunities to excel and present research at student symposiums in injury 

biomechanics.  The successful REU candidate will be an undergraduate student in mechanical, bio-, or 

biomedical engineering with interest in computer modeling and injury biomechanics.  Experience in 

computer aided design, finite element modeling and MATLAB is desirable.   

 

EPIDEMIOLOGY CORE 

All Epidemiology Core REU students will be exposed to survey design and administration and data 

analysis and interpretation. They will have opportunities to submit and present their work at 

conferences (e.g., American Public Health Association) with support from their mentors and participate 

in the preparation of publications. Students will be encouraged to work independently with appropriate 

mentorship, to generate enthusiasm and future career interest in epidemiology, statistics, demography, 

and ethnography research that links the fields of medicine and behavior to injury prevention. 

 

EPIDEMIOLOGY RESEARCH PROJECTS  

 

Project 6:  Functional disability following pediatric injury 

  

Mentor:   Mark Zonfrillo, MD, MSCE 

 

Research Description: Pediatric injury is traditionally scored with threat to life scales, but there is less 

data on long-term outcomes as a measurement of injury burden. Medical care and injury prevention 

efforts must be evaluated in terms of their ability to improve long-term health. The specific aim of this 

study is to determine the injuries- either alone or in combination - that result in the most significant 

disability following pediatric trauma. We will be using existing data to relate injury location and severity 

to validated measurements of functional outcomes. Functional disability scores will be measured 

through standardized scales that assess physical health, self-maintenance, mental health, social 

function, role function, and general health perceptions. 

REU Project Description: The student will be responsible for literature searches and summaries 

pertaining to long-term disability following injury. The student will have a critical role in summarizing 

documents and reports of previously collected pilot data regarding pediatric functional outcomes. 

Computer skills in Microsoft Excel and Microsoft Word are necessary. The student will gain knowledge 

about injury scoring, functional disability, and the implications for pediatric motor vehicle injury 
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Project 7:  Epidemiologic study of teen driver motor vehicle crashes  
 
Mentors:  Allison Curry, PhD, MPH, and Konny Kim, MPH  
 
Research Description: Motor vehicle crashes are the leading cause of death and disability for teens. 
Investigators at the Center for Injury Research and Prevention are conducting several epidemiologic 
studies to examine the incidence and risk factors for teen crashes. Our ongoing studies include the: (1) 
evaluation of the effect of a novel New Jersey Graduated Driver Licensing (GDL) provision on teen 
crashes and citations; (2) investigation of driving outcomes for adolescents with relevant medical 
conditions (e.g., developmental disabilities) using a unique longitudinal database of adolescents’ medical 
information and their traffic outcomes as drivers; and (3) examination of crash and citation rates among 
young NJ drivers by various demographic factors. 
 
Our findings will provide both policymakers and parents with further evidence regarding the safety 
benefits of GDL provisions and guidance on strategies to keep young novice drivers safe. 

REU Project: This student will have the opportunity to participate in a variety of aspects across several 
projects. In doing so, the student will be able to gain experience and advance their skills valuable to a 
future career in public health, epidemiology, statistics, or scientific research. The student may be 
involved in and responsible for tasks related to:  

 Conducting literature reviews 

 Data collection and management 

 Development of manuscript and conference abstracts (literature review, Endnote referencing, 
creation of table and figures) 

 Dissemination of research findings 

In addition, the student will be able to participate in research meetings and scientific discussions, as well 
as CIRP-wide research meetings and activities, and will have the opportunity to present his/her work to 
a scientific audience. The student should be motivated, enthusiastic, dependable, and detail-oriented.   

Project 8:  The Association between NCAP Ratings and Real-World Rear Seat Occupant Risk of Injury 

Mentors:  Dennis Durbin, MD MSCE, Megan Fisher-Thiel, MPH 

Research Description:  The U.S. New Car Assessment Program (NCAP) provides comparative information 

on the safety of new vehicles to assist consumers with vehicle purchasing decisions and encourage 

motor vehicle manufacturers to make safety improvements. The National Highway Traffic Safety 

Administration (NHTSA) is currently considering improvements to the NCAP in order to keep pace with 

the rapid development of vehicle safety technologies, and has identified rear seat occupant protection 

as a specific area under consideration.  Because the current NCAP tests include a 5th% female 

anthropometric test device (ATD, or “crash test dummy”) in the rear seat only for the side impact barrier 

test, NHTSA must consider expanding the NCAP program to include ATDs in the rear seat in frontal and 

roll-over tests as well.  
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Prior research has evaluated the correlation of US and Euro NCAP ratings with real world injury risk to 

front seat occupants and generally found good correlation.  On the other hand, little is known about the 

relationship between 5-star ratings and the real world risk of injury to restrained rear seat occupants of 

all ages. An assessment of how well the current NCAP 5-star rating system assessments in frontal, side 

and rollover tests predict rear seat occupant risk for specific age groups of restrained occupants would 

provide critical guidance to NHTSA, restraint system suppliers and original equipment manufacturers 

(OEMs) as they identify priority areas to consider for enhancing the NCAP to advance rear seat safety. 

The broad long-term objective of the proposed line of research is to identify priority areas to target for 

enhancements to the NCAP test procedures in order to advance rear seat safety. The goal of the 

proposed study is to determine the association between the NCAP 5-star ratings categories and risk of 

serious and fatal injuries to restrained occupants of all ages in the rear seats of crash-involved vehicles. 

REU Project Description: The REU student will become a member of the Epidemiology Research Core at 

the Center for Injury Research and Prevention and will receive mentorship from several of the lead 

investigators and research project managers of the Core. The student will develop his/her skills with 

data collection and analyses of a diverse set of data types including NHTSA NCAP data- both quantitative 

and video, as well as publically available large scale crash databases. Previous experience using SAS, 

SPSS, or Excel is desirable and the student will have opportunity to increase their skills in this area. The 

student will also gain experience in problem solving, data analyses, interpreting findings, the translation 

of research into policy, and developing new research ideas. There will also be opportunities to submit 

and present their work at conferences and to participate in the preparation of journal publications and 

in discussions with government agencies and industry. 

BEHAVIORAL SCIENCE CORE  

All Behavioral Science Core REU students will be exposed to core behavioral science research methods – 

quantitative and qualitative – and will apply them in settings involving human subjects. They will have 

opportunities to submit and present their work at conferences (e.g., International Study for Traumatic 

Stress Society Annual Conference, CHOP LEND Research Day) with support from their mentors and 

participate in the preparation of publications. They will be encouraged to work independently with 

appropriate mentorship, and to generate enthusiasm and future career interest in behavioral science 

research that links behavior to medicine and engineering for injury prevention and prevention of 

traumatic stress among injured children. 

 

BEHAVIORAL SCIENCE RESEARCH PROJECTS 

 

Project 9: Understanding psychosocial sequelae and adaptation in children and parents after pediatric  

     injury  

 

Mentors: Meghan Marsac, PhD, and Nancy Kassam-Adams, PhD  

Research Description: Research shows us that psychological distress, such as Post-traumatic Stress 

Disorder (PTSD), occurs in significant numbers of children with injuries and their parents. This distress 

can negatively impact full physical and emotional recovery from injury. CIRP faculty has produced much 
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of the scientific foundation for understanding the path from injury to distress and how to promote full 

recovery. Our goal is to identify predictors of positive and maladaptive adjustment post-injury and to 

develop interventions to prevent the onset of post-traumatic stress symptoms (i.e., secondary 

prevention). This research program includes prospective studies of injured children and their parents, 

studies to develop and evaluate measures of symptoms or risk factors related to post-traumatic stress in 

children (e.g., psychometric evaluation, examining the factor structure of symptoms), as well as 

intervention studies that test the effectiveness of prevention strategies.  

REU Project Description: This REU student will become a member of the secondary injury prevention 

team and will receive mentorship from Drs. Marsac and Kassam-Adams. The student will participate in 

studies to investigate traumatic stress in children and parents after pediatric injury and other medical 

events. The student will have an opportunity to participate in a number of different types of projects. 

Primary projects will include:  The student will develop his/her skills with data management and 

planning and conducting data analyses utilizing statistical software packages (such as SPSS, NVivo, and 

Excel). The student will gain experience in participating as a member of a research team to plan 

analyses, interpret findings, and develop new research ideas. In each project, the student will have 

specific responsibilities (e.g., examining differences in participants’ responses to the measures or to the 

intervention based on demographic characteristics) and opportunities to submit and present his or her 

work at conferences and to participate in the preparation of publications. 

Project 10:  Evaluation of Hospital-based Violence Intervention Program 

 

Mentor:  Joel Fein, MD, MPH 

 

Research Description:  The National Network of Hospital-based Violence Intervention Programs 

(NNHVIP) is a partnership of 23 programs across the country that provides intervention services to 

individuals being treated for violent injuries.  The Network’s purpose is to strengthen existing programs 

and help develop similar programs in communities across the country.   The Network is currently 

engaged in conducting trauma informed training activities to build the capacity of hospital-based 

programs to best meet the needs of all victims of interpersonal violence, especially young African-

American and Latino males.  A trauma- informed approach asks people who work in a hospital and in 

other service organizations to think about how someone’s past traumatic experiences affect how that 

person succeeds in their clinical treatment.  In addition to services for assault-injured patients, initiatives 

of the NNHVIP also include research and evaluation, impacting policy, professional development and 

support of the frontline workforce providing the services, and strategies for meeting the mental health 

needs of patients.   

 

Similarly, the CHOP Violence Intervention Program (CHOP VIP) is a program promoting a “trauma-

informed” approach to helping assault-injured patients.  The CHOP VIP is supported by an overarching 

Violence Prevention Initiative (VPI) at CHOP, which promotes a tiered programmatic approach to 

address youth violence, combined with efforts toward outreach and advocacy, trauma-informed care 

training, and research & evaluation.  Assault-injured youth aged 8-19 years presenting in the Emergency 
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Department or admitted to the Trauma Unit of the Children’s Hospital of Philadelphia may receive CHOP 

VIP services in the hospital and after discharge. Specifically, our community-focused, trauma-informed 

program is designed to reduce re-injury and retaliation through comprehensive assessment, case 

management, and navigation to services such as medical follow-up; emotional support for post-

traumatic stress; mentoring; working with schools to help students affected by school violence; housing; 

substance abuse treatment; recreation; legal services; after-school program referral; job training and 

placement; and parenting education and support.  Additionally, the CHOP VIP is connected to the 

Healing Hurt People program at Drexel University, offering our patients the opportunity to participate in 

their weekly SELF psycho-educational group, designed to help patients address issues of Safety, 

Emotions, Loss and Future.   

 REU Project Description:  The REU student will assist the NNHVIP Headquarters in the collection, 

management, and analysis of data from Network programs, including data related to staff training, case 

management, outcomes, and other constructs that can comprise a national repository to inform 

publications, advocacy, and funding applications.  In addition, the student will have the opportunity to 

participate within the overall umbrella of the Violence Prevention Initiative and all of its programmatic, 

training, outreach and research efforts.   For the CHOP VIP specifically, the REU student will help the 

team further the research base of the program, including better understanding the Social Work 

literature and the process of documentation for case management, conducting & analyzing qualitative 

interviews with clients and families about VIP outcomes, and identifying important outcomes and 

assessment tools.   The student will help the team prepare for eventual publications and funding 

applications. 

Project 11:  Translational research to develop & evaluate aggression and bullying prevention programs  

        for urban youth 

Mentors:   Steve Leff, PhD, and Brooke Paskewich, PsyD 

Research Description:  Peer aggression and bullying occur frequently in schools and have a harmful 

impact at the student, classroom, and school-wide level.  Further, aggression and bullying are associated 

with poor psychosocial adjustment, feelings of being unsafe at school, lower levels of academic 

achievement and school dropout as students reach adolescence. These issues are especially concerning 

for minority youth living in inner-city, under-resourced communities who are also exposed to stressors 

including poverty, single-parent homes, drug use, and community violence.  Despite advances in 

research, most existing aggression and bullying prevention programs are limited by factors such as: 1) 

lack of focus on the broader classroom and school climate and on relational aggression, 2) failing to 

address the unstructured school settings, 3) lack of partnership with key stakeholders within urban 

minority settings to ensure that programs are developmentally appropriate or culturally sensitive, 4) not 

examining the impact of the program on academic targets, 5) not working in after-school settings, and 6) 

not including modules to help youth handle cyber-cullying.  In this context, Dr. Leff and colleagues have 

developed several aggression and bullying prevention programs specifically for minority youth living in 

inner-city, under-resourced communities that address the aforementioned concerns.   
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First, the Friend to Friend program is a school-based pull-out small group intervention designed for 

relationally aggressive 3rd-5th grade girls that is currently in the final stages of a clinical trial.  Its focus is 

on problem-solving and social-cognitive re-training.  Second, the Preventing Relational Aggression in 

Schools Everyday (PRAISE) Program is a classroom-based prevention program for 3rd-5th graders that 

teaches youth problem-solving strategies, sympathy and perspective taking skills and what can be done 

as a bystander of bullying.  It is currently being modified to include modules on cyber-bullying.  Third, 

Partner for Prevention (P4P) is a school-based multi-component bullying prevention program that 

includes PRAISE for students, as well as playground and lunchroom consultation, teacher training, and 

parent/community outreach.  Finally, PARTNERS is a group intervention conducted with 10-14 year old 

youth in after-school venues (recreation centers, YMCA, faith-based centers) that focuses on problem-

solving, leadership, and community involvement.   

REU Project Description:   In general, the REU student will gain a thorough understanding of the 

scientific foundation and content of the aforementioned interventions and the research being 

undertaken to assess their acceptability, feasibility, and effectiveness.  For programs with existing 

funding, the REU participant will help the research team examine whether these aggression and bullying 

prevention programs have an impact on the youth’s level of aggression, problem-solving abilities, 

academics, relationships, and other psychosocial outcomes.  This will be accomplished through 

involvement in data entry, data integrity procedures, and analyses of pre- and post-intervention data.  

For programs currently being developed, we anticipate the REU student being involved in partnership 

activities, protocol development, and/or the coding and analyzing of qualitative data (from focus groups, 

interviews, observations) in order to inform program content, materials, and resources for students, 

parents, teachers, and/or primary care providers.  Overall, this project will provide the student with an 

understanding of bullying and aggression and the use of community-based participatory research 

methods to develop and implement school- and community-based interventions.  Further, students will 

learn valuable research skills, including survey generation, data management, outcome assessment and 

data analyses, literature reviews, and preparing findings for dissemination through publications and 

presentations.  


