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1. Executive Summary

The United States is currently experiencing a rapid increase in the number of high-technology forensics laboratories whose mission it is to analyze and interpret a wide variety of evidence and data in many forms, in support of investigations and prosecutions involving both criminal and terrorist activities. This demand is especially strong in the Northern VA region, where several new FBI and police forensics labs are being built or expanded. In spite of the demand for trained personnel, there is currently no graduate certificate program in forensics offered in Virginia, Maryland, or Washington, DC. The College of Science (COS) is responding to the substantial local and regional demand for graduates trained in the technical and legal aspects of forensic science by proposing a new Graduate Certificate in Forensics (FRN). The FRN certificate requires students to complete 18 credit hours of graduate courses. At its inception, the certificate will be offered in two concentrations, with one in Forensic Science and the other in General Forensics. Students applying for admission into the Forensic Science concentration should have an undergraduate degree in biology or chemistry, whereas those applying to the General Forensics concentration may hold a bachelor’s degree in any field. A unique element of the proposed certificate is the “Forensics Capstone Course,” which is shared by the two concentrations. In this class, students from the two concentrations will combine their skills as members of interdisciplinary investigation teams as they analyze a “real world” crime scene. Due to the highly interdisciplinary nature of this graduate certificate, it will be administered by the Dean’s Office within the College.
We believe that the proposed FRN graduate certificate will be prove very attractive to the many area professionals holding positions in government and private laboratories specializing in the analytical investigation of criminal and terrorist activities. The certificate provides a useful intermediate step for professionals who are interested in advancing their career goals, but who may not have adequate time available to undertake a master’s or doctoral degree program. The 18 credit hour curriculum comprises 6 credits of core courses in addition to 12 credits of concentration-specific classes. Students completing the FRN certificate program will receive the most up-to-date, advanced forensics training available in the region. Completion of the certificate will enhance the careers of those students who are already working in this area, and can also serve as a useful intermediate step towards later enrollment in a graduate degree program in forensics.
2. Description of Proposed Graduate Certificate

2.1 Mission and Objectives

2.1.1 Mission

The innovative Certificate in Forensics proposed here addresses the growing national and regional demand for trained forensic scientists and technicians. Regional government facilities expected to hire graduates of the program include the VA Department of Forensic Science, the VA Medical Examiner’s Office, the Department of Health, the FBI, EPA, NIH, and USDA, as well as private firms such as Sozer, Niezgoda and Associates, LLC. The proposed certificate combines a solid foundation in legal and technical crime scene investigation with scientific skills relevant to forensics, and it is therefore especially relevant for students involved in the high-technology law enforcement workplace in Northern Virginia. The proposed Certificate is intended for:

· Students seeking advancement in their current professional career.

· Students with a background in the biological or chemical sciences who are planning to enter the field of forensics.

All courses are offered in the late afternoon or early evening to accommodate students with full-time employment outside the university. The proposed certificate program includes 6 credit hours of core courses covering fundamental forensic concepts and crime scene analysis. An additional 12 credit hours of courses in forensic science or general forensics are required in the two respective concentrations. The proposed certificate is based on 9 new 3-credit classes with descriptions provided in Appendix A. These new courses are all at the 500-level and are therefore accessible to upper-division undergraduate students.
2.1.2 Objectives
Forensics refers to the application of scientific methodologies for the analysis of crime scenes, the collection of evidence, and the laboratory analysis of that evidence in support of criminal investigation. Related legal aspects must also be considered as part of a comprehensive approach to forensics. As such, forensics is an inherently multidisciplinary specialty that requires some background in both science and law. The depth of the required background depends on whether the graduate is seeking the specific scientific skills necessary for laboratory employment, or instead a more general background in forensics with a stronger focus on criminal law and anthropology. The proposed certificate is designed to meet the challenge of preparing students with diverse backgrounds for practical careers in both of these areas of forensics. At the time of completion, depending on the concentration, students should be able to:

· Understand the basic principles of forensics.
· Perform a general crime scene analysis.

· Develop DNA profiles and interpret results of toxicological studies.

· Apply fundamental legal and anthropological concepts.

· Work collaboratively in interdisciplinary groups.

2.2 Administrative Structure

Because the proposed certificate is highly interdisciplinary in nature, it will not be administered in a single department. Instead, the program will be administered by the Graduate Dean’s Office in the College of Science, who will appoint a Certificate Coordinator. The Coordinator will direct the administration of the proposed certificate, which includes admissions, monitoring student progress, advising students, promoting the certificate, and coordinating the course offerings. The mechanics of the admission process (i.e., application processing, student records control, etc.) will be handled by the COS Office of Academic Affairs.

2.3 Admission Requirements

a. Applicants to the “Forensic Science” concentration should hold a BA or BS degree in biology or chemistry from an accredited university with a minimum GPA of 3.000.

b. Applicants to the “General Forensics” concentration should hold a BA or BS degree from an accredited university with a minimum GPA of 3.000.

c. Applicants should submit the followings materials:



A completed GMU graduate application (on-line application is preferable)


Two copies of official transcripts from each institution of higher learning attended


Resume



Virginia Domicile Classification form



TOEFL (foreign nationals)


A check for $60 payable to George Mason University

Note that GRE scores and letters of recommendation are not required.

d. Students may not pursue this certificate concurrently with any other graduate degree program or certificate program offered by COS because this certificate program will charge students at a differential (premium) tuition rate. However, students enrolled in academic programs outside COS may enroll in this certificate program concurrently.
2.4 Curriculum Requirements

The proposed certificate in Forensics requires a total of 18 credit hours, or six 3-credit courses. A unique element of the proposed certificate is the “Forensics Capstone Course,” which is shared by the two concentrations. In this class, students from the two concentrations will combine their skills as members of interdisciplinary investigation teams as they analyze a “real world” crime scene. This unique course will demonstrate in practice how students with skills in the scientific/quantitative analysis or legal/anthropological areas can combine forces to understand the nuances on the evidence presented at a real crime scene. The curriculum requirements for each concentration are listed below (see Appendix A for complete course descriptions):
Required Core Courses:
FRN 500 – Introduction to Forensic Science (3)

FRN 510 – Crime Scene Analysis (3)

Courses Required in Forensic Science Concentration:
FRN 520 – Toxicology (3)

FRN 540 – Chemical Analysis (3)

FRN 560/BINF 637 – Forensic DNA Sciences (3)

FRN 590 – Forensics Capstone Course (3)

Courses Required in General Forensics Concentration:
FRN 530 – Criminal Law (3)

FRN 550 – Issues in Forensic Anthropology (3)

FRN 570 – Introduction to Biochemical Forensics (3)

FRN 590 – Forensics Capstone Course (3)

2.5 Relationship to other GMU Programs
No comparable certificate program is currently being offered at GMU.
3.  Justification for Proposed Graduate Certificate

3.1 Student Demand

There is evidence indicating strong student demand for the proposed certificate. We expect that the proposed certificate will attract a number of students who are members of the local laboratory science and law enforcement workforce interested in pursuing career advancement, but lacking sufficient time to make the commitment to a master’s or doctoral program.
New GMU graduates with bachelor’s degrees in undergraduate majors such biology and chemistry may also be potentially interested in the certificate proposed here due to its interdisciplinary nature, and the strong prospect for local employment upon graduation. We expect that a significant number of these GMU undergraduates will apply to admission into the proposed graduate certificate program so that they can become qualified for the many opportunities for forensics employment in the Northern VA region.

Students will be recruited via the COS website. COS will also place advertisements in journals and newspapers. Brochures will be prepared and sent to local bio-forensics firms, including the VA Department of Forensic Science Northern Lab and the VA Medical Examiner’s Office (both located in Fairfax), the new Prince William County Police Forensic Crime Lab (under construction in Manassas), and Sozer, Niezgoda and Associates, LLC (located in Annandale), among others. Brochures will also be sent to federal government laboratories and agencies including NIH, USDA, EPA, and FBI. Students will also be recruited at Open House events held at GMU.
3.2 Employer Demand for Graduates

The Bureau of Labor Statistics states that the number of jobs available for trained forensic science technicians is expected to increase much faster than average. Furthermore, crime scene technicians who work for state Public Safety Departments should experience favorable employment prospects.
 A recent report by Loyola University cites several studies predicting an ever-increasing demand for forensic scientists, with 10,000 new forensic scientists required in the next five years to sufficiently staff the nation’s forensic laboratories.
 Dillon (1999) noted that “job opportunities for forensic scientists are expected to increase as a result of the judicial system’s continuing need for corroborating evidence in prosecutions. However, forensic scientists can expect competition for jobs at the Departments of Justice, Treasury, and other Federal law enforcement agencies. Job opportunities will be best for crime lab professionals who have an advanced degree or certification in a forensics specialty.”
 The accuracy of this prediction is confirmed by Pyrek (2007), who states that “the demand for forensic services is escalating. In many jurisdictions around the country, the demand for testing has increased for crime laboratory analyses, but funding has not kept pace with this increasing demand.”
 The American Academy of Forensic Sciences further notes that “as crime continues to evolve with technology and society, forensic scientists will be challenged and will respond to the investigative demands by applying established technologies and, where necessary, developing new ones. These emerging forensic science disciplines will continue to be of vital importance to the courts and society in general.”

Additional evidence of employer demand is provided by William H. Whildin, who is the medicolegal death investigator in the Northern District office of the Chief Medical Examiner of Virginia.  According to Mr. Whildin, “The last eight or nine people we (Medical Examiner's Office) hired have a degree in Forensic science...federal agencies, such as the FBI also will hire people w/ a forensic background. The other avenue of hiring is lab positions with Police Departments of all type, and State and independent laboratories. These forensic science positions are in drug analysis, trace analysis, toolmarks, and forensic biology.”
3.3 Comparison with Other Programs in the Region and the Commonwealth

No Graduate Certificate in Forensics is currently offered by any university in the Commonwealth of Virginia, the state of Maryland, or in Washington, DC.
3.4 Program Accreditation

Once the proposed certificate program is approved, we will seek accreditation from the American Academy of Forensic Science (AAFS). Quoting from the AAFS website, “the mission of the Forensic Science Education Programs Accreditation Commission (FEPAC) is to maintain and to enhance the quality of forensic science education through a formal evaluation and recognition of college-level academic programs. The primary function of the Commission is to develop and to maintain standards and to administer an accreditation program that recognizes and distinguishes high quality undergraduate and graduate forensic science programs.
”

The graduate certificate program proposed here has been designed to be in compliance with the accreditation standards for graduate programs promulgated by the AAFS
.

3.5 Projected Enrollment

With the expectation that the certificate will be approved and in place for Fall 2008, the enrollment in the initial year will likely be low, but the number will increase quickly when the news about the availability of the certificate spreads throughout the local government and corporate community. Below are some projected figures for the number of students enrolling in the certificate program:

Fall 2008

Fall 2009

Fall 2010
4


8


16




In the long run, we expect that the student enrollment would stabilize around 16 students. However, we can accommodate higher numbers of students. We expect that students enrolling in the certificate will be primarily part time students, and therefore they will take only one to two courses per semester. Consequently, on average, a student will complete the certificate program in about two years.
3.6 Differential Tuition Rate

The FRN graduate certificate will charge students at a differential (premium) tuition rate, with an additional $100 per credit hour added to the standard GMU graduate tuition rate for students who enroll in this certificate program (regardless of in-state or out-of-state status). Based on standard GMU tuition for the AY 2007-2008, in-state graduate students in the certificate program will therefore pay $437 per credit hour and out-state students will pay $945 per credit hour. The differential tuition will be used to fund continuing improvements in the COS laboratory facilities used to support the proposed certificate program.
4.  Resource Needs

4.1 Faculty

The faculty in the Chemistry and Biochemistry Department, the Bioinformatics and Computational Biology Department, and the Molecular & Microbiology Department are available to provide instructional support for the proposed certificate program. The primary faculty supporting the Forensics certificate program are:

Tim Born
Paul Cooper

Robin Couch

Pat Gillevet

Saleet Jafri
Don Seto
James Willett

4.2 Equipment and Laboratory Environment

The proposed certificate program will require the utilization of available classroom laboratories, electronic classrooms, and computer laboratories. These facilities are already available and no new resources will be required to support the proposed certificate program.
APPENDIX

– New Course Descriptions -
 FRN 500 Introduction to Forensic Science (3:3:0). Prerequisites: graduate standing. Overview of forensic science and related investigative techniques. Includes coverage of crime scene investigation, crime scene procedures, the role of the forensic pathologist, the modern forensic laboratory, DNA analysis techniques, microanalysis, examination of trace evidence, hairs and fibers, examination of questioned documents, forensic anthropology, forensic odontology, homicide investigation, and analysis of a mock crime scene.

 FRN 510 Crime Scene Analysis (3:3:0). Prerequisites: graduate standing. Examines the role of the first officer at the scene, search, seizure and related legal issues, traditional crime scene measurements, photogrammetry, processing latents, crime scene reconstruction methods, 2-D and 3-D impressions, blood spatter analysis, collection of trace evidence, packaging and preserving evidence, outdoor crime scenes, explosion and fire scenes.
 FRN 520 Toxicology (3:3:0). Prerequisites: A 400-level course in molecular or cellular biology or permission of instructor. Examines toxic substances and their effects on human cellular and organ systems. The course focuses on human physiological concepts, the chemistry of toxins, the human enzymatic detoxification processes and the analytical techniques required for detecting the presence of toxins and their metabolites in human tissue or serum.

 FRN 530 Criminal Law (3:3:0). Prerequisites: graduate standing. Introduction to the criminal justice process, constitutional overview, the Fourth, Fifth, and Sixth amendments, continuation of criminal justice process, exclusionary rule and the Bill of Rights. Search warrants requirements, including probable cause, particularity and proper execution. Warrant-less searches and seizures, the plain view doctrine, exigent circumstances, searches incident to an arrest and consent. Challenges to searches, including the exclusionary rule and the concept of standing. Warrant requirements for arrest. Interrogation, including the Miranda rule and its limitations. The Grand Jury process and pre-trial discovery issues. Trial and the right to counsel. Burdens of proof, guilty pleas and plea bargaining. Sentencing issues, including an overview of sentencing guidelines.

 FRN 540 Chemical Analysis (3:3:0). Prerequisites: Undergraduate degree in chemistry or biology or permission of instructor. Theories and models of separation with applications to analyses of a wide range of chemical, biological, and environmental samples. Topics include high-resolution gas and high-performance liquid chromatography. Emphasizes theory of reverse phase, normal phase, ion exchange, size exclusion, and affinity based separations. Also presents instrumentation such as detectors, pumps, columns, and data acquisition.
 FRN 550 Issues in Forensic Anthropology (3:3:0). Prerequisites: graduate standing. Examines issues related to skeletal analyses and interpretation of forensic case reports in determining personal identification and cause of death.  Discussions include skeletal variation, age criteria, sexing criteria, pathology, trauma and post-mortem damage.
 FRN 560/BINF 637 Forensic DNA Sciences (3:3:0). Prerequisites: graduate standing or permission of instructor. Intensive introduction to parameters affecting data QC and analysis, including factors arising from biochemistry, chemistry, genetics, statistics, instrumentation, and software.
 FRN 570 Introduction to Biochemical Forensics (3:3:0). Prerequisites: a course in biochemistry, or permission of instructor. Introduces students to the application of standard biochemical techniques and assays to the collection and interpretation of evidence in criminal investigations. Emphasis will be placed on sample processing and methodology used in sample analysis. Mass spectrometry, DNA chip technology, and bioterrorism as it relates to forensic science and law enforcement. Includes a survey of laboratory methods and instrumentation for testing of drugs and biological samples, as well as a discussion of drug abuse and toxicology from the perspective of forensic analysis. Assignments cover sample preparation, handling, analysis, and data interpretation for samples from simulated crime scenes. Techniques covered include chromatographic and spectroscopic analysis and mass spectrometry. Use and conformity to standard protocols, quality assurance, and quality control methods will be stressed, along with statistical methods for calibration and analysis of data.

 FRN 590 Forensics Capstone Course (3:3:0). Prerequisites: permission of instructor. This capstone course integrates all of the various techniques used in the study of forensic science and medicine and applies them to the interpretation of facts and the reconstruction of the sequence of events at a variety of typical death scenes. Integrates medical, scientific, sociological, and legal methodology as it applies to medicolegal death investigations, utilizing a variety of forensic literature and text resources. Presents an integrative approach to crime scene analysis based on actual case studies, in which students apply theoretical concepts discussed in class to real-world situations. Includes weekly group projects, with students organized in rotating groups and assigned a research topic in forensic medicine. Students discuss, examine, and analyze forensic, medical, and physical elements present at the death scenes, and develop their own hypotheses, which are then evaluated and discussed as the case is reconstructed.
� http://www.bls.gov/oco/ocos115.htm


� http://www.luc.edu/undergrad/academics/forensic_science.pdf


� http://www.bls.gov/opub/ooq/1999/Fall/art01.pdf


� Pyrek, K., “Forensic Science Under Siege”, Elsevier (2007).


� http://www.aafs.org/default.asp?section_id=resources&page_id=choosing_a_career


� http://www.aafs.org/default.asp?section_id=aafs&page_id=committees&subpage_id=fepac


� http://www.aafs.org/pdf/FEPAC%20Accreditation%20Standards%20_082307_.pdf
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