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SECTION I - Course Information




STATEMENT OF PHILOSOPHY

The objectives of the Science Department are:

1. To acquaint students with the presently accepted theories and laws of the universe and
the methods used to develop and test new theories and laws.

2. To help students acquire skills in making accurate observations, assembling and
evaluating facts and reaching conclusions.

3. To help students develop an understanding and appreciation of the role of science in
humankind's attempts to relate to the universe.

4. To help students appreciate the role they can and should play in protecting and
improving their environment.

5. To help students appreciate how their lives are enhanced by future scientific endeavor.

PROGRAM GOALS

To develop an understanding of the nature of science and the scientific method.
To apply the scientific method to issues pertaining to the law.
To encourage utilization of higher-order critical and problem-solving skills.

M w0 Dp ke

To encourage productive interaction with peers to function as a team, while

developing and extending communication skills.

5. To foster an appreciation for all disciplines in science, and their practical application
in daily life.

6. To merge strong science with everyday applications.

7. To explore the many career opportunities offered by forensic science.



Course Overview

Forensic Science 300: The Science of Forensic Investigation
Grades 11-12

1 semester

Y credit

Prerequisite: Successful completion of Biology (any level)

Description: This course will introduce the concept of applying the methodology of
sound scientific practice to issues pertaining to the law. Topical units will include an
overview of forensic science and career paths, crime scene protocol, fingerprinting, DNA
fingerprinting, serology (blood typing and pattern analysis), forensic anthropology and
odontology, forensic toxicology, hair and fibers, forensic entomology, other trace
evidence including pollen, spores, glass, paint, document analysis, and ballistics.

Expectations: Students will be expected to participate in group work; to follow
directions and safe laboratory protocol; to complete all homework assignments and lab
reports and turn in on time; to conduct themselves in a professional and mature manner
with respect to subject material; to complete and/or make up all quizzes, tests, and
projects on time; to employ deductive and critical thinking skills in case studies and labs;
to set up a crime scene for other students; to solve a crime scene.

ESSENTIAL QUESTIONS

1. How is science as a discipline defined by its process?

2. How does an individual observe, record, analyze, interpret, make predictions and
form conclusions based upon their observations?

3. How is the scientific method used in forensic investigation?

4. How are basic concepts in biology, chemistry, physics, and earth science applied in
forensic investigation?

5. What determines a crime scene, and how is it controlled?

6. What constitutes physical evidence, and how is it recognized, collected, stored, and
analyzed?

7. How is physical evidence used in a court of law?



PROCESS SKILLS

Applying Probability and Statistics
Applying Scientific Method
Appreciating Art and Music
Creating

Designing

Graphing

Inventing

Listening

Maintaining Physical Fitness
Performing

Problem Solving

Quantifying

Reading (Analyzing)

Reading (Appreciating)

Reading (Comprehending)
Reading (Decoding)

Reasoning and Reflecting
Speaking

Studying

Understanding Number Operations
Using and Creating Formulas
Using Learning Resources and Technology
Using Maps and Globes

Viewing

Working Independently and Collaboratively
Writing and Language Mechanics



STUDENT PERFORMANCE SUMMARY

Narrative, Expository or Persuasive Essay, Letter or Article
e Crime scene report
e Case studies

Research Reports
e Forensic Science Career
e Crimes solved by specific evidence

Lab Report
e Lab reports for each unit

Journal
e Students will keep a lab notebook/journal with class notes

Demonstration

e Students will demonstrate sound and effective skills in collecting, storing, and
analyzing evidence
e Students will demonstrate safety in laboratory procedures

Oral Presentation with Visuals (story board, Power Point, Internet site, etc.)
e Students will present Power Point presentations on forensic science career paths,
case studies, and famous and/or exemplary crime solutions related to units

Portfolio
e Students will keep a portfolio of collected evidence, e.g., lifted fingerprints, blood
spatter, footwear impressions, etc.

Debate
e Students will participate in mock trial (time permitting)

Exhibition
e Students will set up mock crime scenes, including appropriate and valid evidence



GRADING GUIDELINES

Category

Homework

Notebook/portfolio

Tests

Quizzes

Labs

Final Exam

Performance Tasks

Class Participation

Expectations of Students

100% of all assignments

Class & lab notes; handouts;
quizzes; evidence; included &
maintained in professional fashion

All tests taken/made up

All quizzes taken/made up

All labs done properly on time

Research presentation; crime
scene; crime story; written exam

Labs, crime scenes

Lab teams; crime scene teams

%o of Report Card Grade

10%

5%

40%

15%

25%

20% of semester grade

See above

5%



SECTION Il — Units of Study
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SUMMARY OF UNITS

C
S
=

Unit 1:
Unit 2:
Unit 3:
Unit 4:
Unit 5:
Unit 6:
Unit 7:
Unit 8:
Unit 9:
Unit 10:

-
—+
>

Intro. To Forensic Science

The Crime Scene

Fingerprints

DNA Fingerprinting

Serology (Blood Typing & Pattern Analysis

Forensic Anthropology & Odontology

Forensic Entomology

Trace Evidence (Hair, Fibers, Glass, Pollen, Spores, etc.)
Forensic Toxicology

Document Analysis & Ballistics

Duration
(Weeks)

5 days
5 days
10 days
10 days
10 days
10 days
5 days
10 days
5 days
7 days
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UNIT 1:

Introduction to Forensic Science
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UNIT 1: Introduction to Forensic Science

Essential Question 1: What is forensic science?
Essential Question 2: How is the scientific method applied to forensic investigation?

CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:
e State the basic framework of the scientific method.
e Define forensic science.
e List the different disciplines encompassed by forensic science.

Developing an Interpretation:
e Describe the major types of forensic scientists, their duties, qualifications, and
roles they play in forensic investigation.
e Understand the role of the expert witness.
o Define the process of observation, and its role in relation to the brain and
eyewitness evidence.

Making Connections:
e Relate the contributions made by different scientists throughout history to the
development of forensic science.
e Describe the basic legal system in the United States on the federal, state, and
municipal levels.
e Explain the interrelationships among various disciplines in science in forensic
investigation.

Taking a Critical Stance:
e Evaluate the validity of eyewitness testimony and evidence.

e Compare and contrast Frye and Daubert rulings regarding admissible evidence in

the courtroom.

13



Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.

4. Listen actively and critically.

5. Access and evaluate multi-media and print information efficiently and critically.
6. Reason effectively and solve problems.

SOCIAL EXPECTATIONS
1. Develop positive interpersonal skills.
5. Participate effectively and efficiently in groups to pursue and generate information

ETHICAL EXPECTATIONS

1. Act responsibly and respectfully toward him/herself and others.

2. Follow the established rules, guidelines and laws of the school community.

3. Explore, discuss and question the moral issues that arise within the context of his/her
day.

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

5. Use proper citations in the presentation of research and other sources and demonstrate
academic integrity in all aspects of his/her work.

State Standards addressed in this unit

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy
How is scientific knowledge created and communicated?

SCIENTIFIC INQUIRY

e Scientific inquiry is a thoughtful and coordinated attempt to search out, describe,
explain and predict natural phenomena.

e Scientific inquiry progresses through a continuous process of questioning, data
collection, analysis and interpretation.

e Scientific inquiry requires the sharing of findings and ideas for critical review by
colleagues and other scientists.

SCIENTIFIC LITERACY
e Scientific literacy includes the ability to read, write, discuss and present coherent
ideas about science.

SCIENTIFIC NUMERACY

e Scientific numeracy includes the ability to use mathematical operations and
procedures to calculate, analyze and present scientific data and ideas.

D INQ.1 Identify questions that can be answered through scientific investigation.

D INQ.3 Formulate a testable hypothesis and demonstrate logical connections

between the scientific concepts guiding the hypothesis and the design of the experiment.

14



D INQ.4 Design and conduct appropriate types of scientific investigations to
answer different questions.

D INQ.5 Identify independent and dependent variables, including those that are
kept constant and those used as controls.

D INQ.6 Use appropriate tools and techniques to make observations and gather
data.

National Standards addressed in this unit

Science as Inquiry: CONTENT STANDARD A:

As a result of activities in grades 9-12, all students should develop
e Abilities necessary to do scientific inquiry

e Understandings about scientific inquiry

Science and Technology: CONTENT STANDARD E:

As a result of their activities in grades 9-12, all students should develop an understanding
of

e Abilities of technological design

e Understandings about science and technology

History and Nature of Science: CONTENT STANDARD G:

As a result of their activities in grades 9-12, all students should develop an understanding
of

e Science as a human endeavor

e Nature of scientific knowledge

e Historical perspectives

15



VOCABULARY

Analytical Skills
Anthropology
Arraignment
August Vollmer
Ballistics

Booking

Calvin Goddard
Case/Common Law
Civil Law

Criminal Law
Criminalistics
Daubert Ruling
Deductive Reasoning
Entomology
Evidence

ACTIVITIES

Expert Witness
Eyewitness Account
Felony

Forensic Science
Francis Galton
Frye Standard
Grand Jury
Hearsay

Henry Faulds
Indictment

Juan Vucetich

Karl Landsteiner

L o ¢ aExchénge
Principle

Material

Miranda Rights
Misdemeanor
Observation
Odontology
Opinion
Palynology
Pathology
Perception

Plea Bargain
Polygraphy
Probable Cause
Sherlock Holmes
Sir Alec Jeffreys
Sir Arthur Conan Doyle
Statutory Law

Class project: Forensic science timeline

Individual presentation: Careers in Forensic Science

Lab: Observation and Eyewitness Evidence

PERFORMANCE ASSESSMENT

Oral Presentation rubric

Quiz

CAREER AWARENESS

Forensic scientist, Law enforcement agent, Criminal lawyer

CORE TEXT FOR STUDENTS

Forensic Science: Fundamentals & Investigations, 1% ed., Anthony J. Bertino, South-

Western Cengage Learning, Mason OH 2008

16



ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

Forensic Science: An Introduction, Richard Saferstein, Forensic Science: the Basics,
Jay A. Siegel, Forensic Science for High School, Deslich & Funkhouser, Forensic
Science Today, Dr. Henry Lee, George Taft & Kimberley Taylor

Books

Levine, Martin, Law and Psychology, (International Library of Essays in Law and Legal
Theory, Schools, 16), New York; NYU Press, 1995.

Loftus, E. F., Eyewitness Testimony. Cambridge, MA; Harvard University Press, 1996.
Munsterbe, Hugo. On the Witness Stand: Essays on Psychology and Crime. South
Hackensack, NJ: Fred Rothman and Company, 1981.

Norman, Donald A. Learning and Memory. New York, WH Freeman and Company,
1983.

United States. Federal Rules of Evidence. New York: Gould Publications, LexisNexis,
1991.

American Academy of Forensic Sciences. So You Want to be a Forensic Scientist!
Colorado Springs, CO: The Forensic Sciences Foundation, Inc. 1996.

Baden, Michael and Marion Roach. Dead Reckoning: The New Science of Catching
Killers. New York, NY: Simon & Schuster, 2002.

Doswell, Paul. Investigating Murder Mysteries. Great Britain: Harcourt Education, Ltd.,
2004.

Evans, Colin. Murder 2: The 2" Casebook of Forensic Detection. Hoboken, NJ: John
Wiley & Sons, Inc., 2004.

Genge, N.E. The Forensic Casebook. New York, NY: Ballantine Books. 2002.

Heath, David. Crime Lab Technician. Mankato, MN: Capstone Press, 1999.

Lee, Henry, and Jerry Labriola. Famous Crimes Revisited i from Sacco-Vanzetti to O.J.
Simpson. Southington, CT: Strong Books, 2001.

Lee, Henry, and Crabtkingn€asssi Mie Scigdck df $olvihg ICrimes.
Amherst, NY: Prometheus Books, 2002.

Lee, Henry, and Cratkingiviore Casksi THB Fokemsic 3ciénce of
Solving Crimes. Amherst, NY: Prometheus Books, 2004.

Mann, Robert, and Miryam Williamson. Forensic Detective: How | Cracked the

Wo r 4 Tdughest Cases. New York, NY: Ballantine Books, 2006.

Owen, David. Hidden Evidence: Over 40 True Crimes and How Forensic Science
Helped Solve Them. London: Quintet Publishing, 2000.

Platt, Richard. Crime Scene: The Ultimate Guide to Forensic Science. London: Dorling
Kindersley, Ltd., 2003.

Rainis, Kenneth G. Crime-Solving Science Projects i Forensic Science Experiments.
Berkeley Heights, NJ: Enslow Publishers, Inc., 2000.

White, Peter (Ed.). Crime Scene to Courti The Essentials of Forensic Science.
Cambridge, UK: The Royal Society of Chemistry Information Services, 1998.

17



Journals

Buckhout, R. AEyewitness Testimony, 6 Sc i e nt j23li(June 1874)e28-31.c a n
Nordby, J. J. ACan we believe what we see, if we see what we believe? Expert
disagreement, 6 Jour nal o f37(4:01016-121,1992. Sci enc e

Websites

Gale Forensic Sciences eCollection, school.cengage.com/forensicscience
Faculty.ncwc.edu/toconnor/425/425lect02.htm (Frye & Daubert)
www.pathguy.com/autopsy.htm (autopsy info)
www.tncrimlaw.com/forensic/fshindx.htm (forensic science topics)
www.crimezzz.net/forensic_history/index.htm (history of forensic science)
www.crf-usa.org/bria/brial33.html#how (eyewitness testimony)
www.crimeandclues.com/testimony.htm (testimony and evidence)
www.drhenrylee.com

www.fedstats.gov/programs/crime.html

www.crimelibrary.com

http://forensic-evidence.com
www.bioforensics.com/Kruglaw/forensic.htm

www.forensicpage.com

www.criminalprofiling.ch/introduction.html
http://forensicto/forensic.html

www.users.bigpond.net.au/anzfss (Australian/New Zealand Forensic Science)
www.forensic-science-society.org.uk

www.csfs.ca (Canadian Forensic Science)

www.iafs.org (International Assoc. of Forensic Science)
www.nifs.com/au/home.html (Australia)

www.aafs.org (American Academy of Forensic Sciences)
www.ascld.org (crime lab directors)
www.state.ct.us/dps/DSS/forensic.htm (CT state crime lab)

MATERIALS AND SUPPLIES

Text, classroom, library & web resources, materials as listed in lab

18



UNIT 2: The Crime Scene
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UNIT 2: The Crime Scene

Essential Question 1: How is a crime scene identified and processed?

Essential Question 2: What types of evidence might be found at a crime scene, and how
is each recognized, collected, stored, and processed?

CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding:
e Describe the characteristics of a crime scene.
e List the types of physical evidence that might be found at a crime scene.
e Sequence the steps in securing and processing a crime scene.

Developing an Interpretation:
e Summari ze Locard"s exchange principle and
e Explain the responsibilities of crime scene professionals.
e Define chain of custody and its importance.

Making Connections:
e Describe the steps for identifying, collecting, and processing different types of
evidence.
e Demonstrate proper technigue for collecting, packaging, and storing evidence
collected from a mock crime scene.
e Sketch and photograph a mock crime scene.

Taking a Critical Stance:

e Distinguish between direct and circumstantial evidence.
e Compare and contrast the different ways to search a crime scene.

20



Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.

4. Listen actively and critically.

5. Access and evaluate multi-media and print information efficiently and critically.
6. Reason effectively and solve problems.

SOCIAL EXPECTATIONS
1. Develop positive interpersonal skills.
5. Participate effectively and efficiently in groups to pursue and generate information

ETHICAL EXPECTATIONS

1. Act responsibly and respectfully toward him/herself and others.

2. Follow the established rules, guidelines and laws of the school community.

3. Explore, discuss and question the moral issues that arise within the context of his/her
day.

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

5. Use proper citations in the presentation of research and other sources and demonstrate
academic integrity in all aspects of his/her work

State Standards addressed in this unit

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy
How is scientific knowledge created and communicated?

SCIENTIFIC INQUIRY

e Scientific inquiry is a thoughtful and coordinated attempt to search out, describe,
explain and predict natural phenomena.

e Scientific inquiry progresses through a continuous process of questioning, data
collection, analysis and interpretation.

e Scientific inquiry requires the sharing of findings and ideas for critical review by
colleagues and other scientists.

SCIENTIFIC LITERACY
e Scientific literacy includes the ability to read, write, discuss and present coherent
ideas about science.

SCIENTIFIC NUMERACY

e Scientific numeracy includes the ability to use mathematical operations and
procedures to calculate, analyze and present scientific data and ideas.

D INQ.1 Identify questions that can be answered through scientific investigation.

D INQ.3 Formulate a testable hypothesis and demonstrate logical connections

between the scientific concepts guiding the hypothesis and the design of the experiment.

21



D INQ.4 Design and conduct appropriate types of scientific investigations to
answer different questions.

D INQ.5 Identify independent and dependent variables, including those that are
kept constant and those used as controls.

D INQ.6 Use appropriate tools and techniques to make observations and gather
data.

National Standards addressed in this unit

Science as Inquiry: CONTENT STANDARD A:
As a result of activities in grades 9-12, all students should develop

e Abilities necessary to do scientific inquiry
e Understandings about scientific inquiry

Science and Technology: CONTENT STANDARD E:
As a result of their activities in grades 9-12, all students should develop an understanding

of

e Abilities of technological design

e Understandings about science and technology

Vocabulary

Accelerant Individualized Evidence

Algor Mortis Livor Mortis

Autopsy Medical Examiner

Buccal Swab Modus Operandi

Chain of Custody PaperBi ndl e/ Druggi st

Circumstantial Evidence
Class Evidence
Crime Scene

- Investigation

- Reconstruction
- Survey
Detective

Direct Evidence
Edmund Locard
Finished Sketch

First Responder

Physical Evidence
Police Officer

Primary Crime Scene
Rigor Mortis

Rough Sketch

Search Patterns
Secondary Crime Scene

Standard/Reference Sample

Substrate Control
Trace Evidence
Transient Evidence

22
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ACTIVITIES

Lab: Locard"s principle
Lab: Mock Crime Scene Investigation
Activity: Crime scene photography, sketching, documentation

PERFORMANCE ASSESSMENT

Lab rubric

CAREER AWARENESS

Crime Scene Investigator

CORE TEXT FOR STUDENTS

Forensic Science: Fundamentals & Investigations, 1% ed., Anthony J. Bertino, South-
Western Cengage Learning, Mason OH 2008

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

Books

Bennett, Wayne W. and Karen M. Hess. Criminal Investigations, 8th ed. Belmont, CA:

Wadsworth Publishing, 2006.

Kirk, P. L. Crime Investigation. New York: Interscience, John Wiley & Sons, 1953.

Lee, Henry. Physical Evidence in Forensic Science. Tucson, AZ: Lawyers & Judges

Publishing Co., 2000.

Lee, Henry, Timothy Palmbach, and Marilyn T. Miller. Henry Leeds Cri me Sce
Handbook. San Diego, CA: Academic Press, 2001.

Locard, EE L6 Enquet e Cr i mi neltifique. Batis, ElInests Met hodes Sc
Flammarion, 1920.

Journals

“Crime Scene Response Guidelines,” in the CA
and Training“s Workbook for the Forensic Tec
1993.

L.A. Dept. of Public Safety and Corrections, Office of State Police, Crime Laboratory,

“Evidence Handling Guide."” Los Angel es, CA
Websites

WWW.Crime-scene-invesigator.net
www.fbi.gov/hg/lab/handbook/intro16.htm (FBI steps in crime-scene protocol)
www.fhi.gov/hg/lab/fsc/backissu/july200 0 / deedr i c4. htm (*“ ")

23



www.feinc.net/sketch.htm (sketching and software)

www.crimeandclues.com/crimescene.htm

www.ncjrs.gov/pdffiles1/nij/178280.pdf (guide for law enforcement)

www.ncjrs.gov/pdffiles/167568.pdf (death investigation)

Hencken, J edeemrceet tCen.l | e“cEMV IO N : Just the Basi c:
www.theforensicteacher.com

MATERIALS AND SUPPLIES

As per lab instructions

24



UNIT 3: Fingerprints
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UNIT 3: Fingerprints

Essential Question 1: What are fingerprints and their significance in forensic
investigation?

Essential Question 2: How are fingerprints collected, preserved, and analyzed?

CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding
e Define different types of fingerprints.
e Identify the three major classes of fingerprints.

Developing an Interpretation
e Discuss the history of fingerprinting.
e Describe how criminals attempt to alter their fingerprints.
e Relate how friction ridges are formed.

Making Connections
e Explain why fingerprints are individualized evidence.
e Demonstrate proper technique in collecting and preserving visible, latent, and
plastic prints.

Taking a Critical Stance
e Evaluate the validity of fingerprints as a means of identification.
e Determine if a fingerprint matches a fingerprint on record.
e Compare and contrast AFIS and IAFIS.

26



Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.

4. Listen actively and critically.

5. Access and evaluate multi-media and print information efficiently and critically.
6. Reason effectively and solve problems.

SOCIAL EXPECTATIONS
1. Develop positive interpersonal skills.
5. Participate effectively and efficiently in groups to pursue and generate information

ETHICAL EXPECTATIONS

1. Act responsibly and respectfully toward him/herself and others.

2. Follow the established rules, guidelines and laws of the school community.

3. Explore, discuss and question the moral issues that arise within the context of his/her
day.

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

5. Use proper citations in the presentation of research and other sources and demonstrate
academic integrity in all aspects of his/her work

State Standards addressed in this unit

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy
How is scientific knowledge created and communicated?

SCIENTIFIC INQUIRY

e Scientific inquiry is a thoughtful and coordinated attempt to search out, describe,
explain and predict natural phenomena.

e Scientific inquiry progresses through a continuous process of questioning, data
collection, analysis and interpretation.

e Scientific inquiry requires the sharing of findings and ideas for critical review by
colleagues and other scientists.

SCIENTIFIC LITERACY
e Scientific literacy includes the ability to read, write, discuss and present coherent
ideas about science.

SCIENTIFIC NUMERACY

e Scientific numeracy includes the ability to use mathematical operations and
procedures to calculate, analyze and present scientific data and ideas.

D INQ.1 Identify questions that can be answered through scientific investigation.

D INQ.3 Formulate a testable hypothesis and demonstrate logical connections

between the scientific concepts guiding the hypothesis and the design of the experiment.

27



D INQ.4 Design and conduct appropriate types of scientific investigations to
answer different questions.

D INQ.5 Identify independent and dependent variables, including those that are
kept constant and those used as controls.

D INQ.6 Use appropriate tools and techniques to make observations and gather
data.

CT High School Chemistry Standards

Chemical Structures and Properties

e Properties of Matter i How does the structure of matter affect the properties and uses of
materials?

D 10. Describe the general structure of the atom, and explain how the properties
of the first 20 elements in the Periodic Table are related to their atomic structures.

D 11. Describe how atoms combine to form new substances by transferring
electrons (ionic bonding) or sharing electrons (covalent bonding).

Reaction Rates

e Chemical reaction rates depend on factors that influence the frequency of collision of
reactant molecules.

e The rate of reaction is the decrease in concentration of reactants or the increase in
concentration of products with time.

e Reaction rates depend on factors such as concentration, temperature and pressure.

e Catalysts play a role in increasing the reaction rate by changing the activation energy
in a chemical reaction.

National Standards addressed in this unit

Science as Inquiry: CONTENT STANDARD A:

As a result of activities in grades 9-12, all students should develop
e Abilities necessary to do scientific inquiry

e Understandings about scientific inquiry

Science and Technology: CONTENT STANDARD E:

As a result of their activities in grades 9-12, all students should develop an understanding
of

e Abilities of technological design

e Understandings about science and technology

History and Nature of Science: CONTENT STANDARD G:

As a result of their activities in grades 9-12, all students should develop an understanding
of

28



Science as a human endeavor
Nature of scientific knowledge
Historical perspectives

29



VOCABULARY

AFIS
Alphonse Bertillon
Amino Acids
Anthropometry
Arch

Basal Layer
Bifurcation
Core
Cyanoacrylate
Delta

Dermis

Digital Imaging
Epidermis
Fingerprint

ACTIVITIES

Fingerprint Powders
Fluorescence
Friction Ridge
Hair Follicle
Henry System
IAFIS

lodine Fuming
Latent Print
Livescan

Loop Pattern
Minutiae (Ridge
Characteristics)
Ninhydrin

Oil Gland

Patent Print
Physical Developer
Pixel

Plastic Print

Ridge Patterns
Silver Nitrate

Sir William Herschel
Sir. E. R. Henry
Sublimation

Super Glue

Sweat Pores

Ten Card

Visible Print
Whorl Pattern

Lab: The Missing Midterm
Lab: Fingerprint Analysis

Lab: Visible, Latent, and Plastic Prints

Lab: Unknown Fingerprint Classification & Identification

PERFORMANCE ASSESSMENT

Quiz/test; practical

CAREER AWARENESS

Crime scene investigator/technician

Fingerprint analyst

CORE TEXT FOR STUDENTS

Forensic Science: Fundamentals & Investigations, 1% ed., Anthony J. Bertino, South-

Western Cengage Learning, Mason OH 2008

30



ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

Books

Beavan, C. Fingerprints: The Origins of Crime Detection and the Murder Case that
Launched Forensic Science, New York: Hyperion Books, 2001.

Cole, Simon A., Suspect Identities: A History of Fingerprinting and Criminal
Identification, Cambridge, MA: Harvard University Press, 2001.

Cummins, Harold, and Charles Midlo. Finger Prints, Palms and Soles: An Introduction
to Dermatoglyphics. Philadelphia, PA: The Blakiston Company, 1943, reprint 1976.
Garfinkel, Simson. Database Nation: The Death of Privacy in the 21st Century,
O"Reilly Medi a, 2001.

Kurland, M. Chapter 5 of How to Solve a Murder, New York: Macmillan, 1995.

Lee, H. C. and Gaensslen, R. E., ed., Advances in Fingerprint Technology (2nd ed.),
Boca Raton, FL: CRC Press, 2001.

Matera, Dary. John Di |l |l i nger : The Life and Death of
Criminal, New York: Carroll & Graf, 2004.

Journals

Almag,J., Y. Sasson & A. Anati, “Chemical Reagent s
Fingerprints 1I: Controlled Addition of Water Vapor to lodine Fumes — A Solution to the

Agi ng P doarbal oeForendic Sciences 24 (1979): 431.

Fregeau, C. J .EnhentemeatlRevisited‘and therEffeetsopBloodn t

Enhancement Chemicals on SubsequentProf i | er Pl us ™ Fluorescent S
Repeat DNA Analysis of Fr edurnalofffdrensicged Bl oody
Sciences 45 (2000): 354.

Grubweiser, P. et al., “Systematic Study on
after Visualization of Finge r p r Jowarnalsof Fbrensic Sciences 48 (2003): 733.

Jones, T. “lInherited Characteri SheRrists i n Fi ng
4(5), 1991.

Kendal I, F. G. & B. W Rehn, “Rapid Method o
Developmento f L at ent Jeurnal gf &arepsic Sciences 28 (1983): 777.
Lafontaine, Ryan. “ Ma Mhe $uo Herald, Biloxi, MIE® ut Fi nger
May 31, 2006, http://www.truthinjustice.org/fingerprints.htm.

Mc Cann, J. S. “ A] & @denfification WewsnMpe107p,7-ilnt  Pr o

Nobl e, D. “The Di €henpNatess,rFebmoagy 1997, pp.§-82r pr i nt s, ”
Roux, C et al, “A Further Study to Investiga
Techniques on the DNA Analysis of Bloodstains ,Jdurnal of Forensic Identification 49

(1999): 357.

Shahan, Gaye. “ H ddensifttatian iewd, XX(4F i, aOgle Appilr i nt s, ”
1970.
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Web Sites

http://safety-identification-products.com/fingerprint-information.htmi

“The WrongedMamhoAr Mmadti d Bombings,”
http://www.msnbc.msn.com/id/5092810/site/newsweek

“Wrongly Charged with Perjury on Fingerprint
http://www.shirleymckie.com

http://lwww.fbi.gov/hg/cjisd/iafis.com

http://www.fbi.gov/hg/cjisd/takingfps.html

http://www.americanmafia.com/Feature_Articles 168.html
http://www.livescience.com/humanbiology/041102_fingerprint_creation.html
http://galton.org/fingerprints/books/henry/henry-classification.pdf

www. crimelibrary.com/ forensics/fingerprints:
www.crimeandclues.com/fingerprints.htm

whyfiles.org/133crime_lab/3.html
www.cornwallis.kent.sch.uk/intranet/elearn/science/crime/crimebusters/1finger.htm
www.fbi.gov/hg/lab/fsc/backissu/jan2001/1pu.pdf

www.xs4all.nl/~dacty/minu.htm

www.ridgesandfurrows.homestead.com/early_pioneers

www. detectoprint.com/article.htm, “Super GI u
www.interpol.int/Public/Forensic/IFSS/meeting13/SpecialPresentation.pdf
www.policenws.com/info/fingerprints/finger07.html
www.criminaljustice.state.ny/us/ojis/history/fp_sys.htm

www.onin.com/fp/lpfag.html

www.onin.com/fp/fphistory.html

MATERIALS AND SUPPLIES

As per specific lab materials list
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UNIT 4: DNA Fingerprinting
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UNIT 4: DNA Fingerprinting

Essential Question 1: What is DNA, and how is it used in forensic investigation?

Essential Question 2: How is DNA collected, preserved, analyzed, and used to identify
an individual?

CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding
e List the components of DNA.
e State where DNA is found, and its origin.

Developing an Interpretation
e Discuss the contributions made by scientists to the discovery of DNA, and its use
in forensic investigation.
e |Isolate and extract DNA from living cells.
e Relate sources of DNA in a crime scene.

Making Connections
e Describe how DNA is collected and preserved from a crime scene.
e Demonstrate the technique of DNA electrophoresis.

Taking a Critical Stance
e Explain how DNA evidence is compared to either identify or clear a suspect in a
crime.
e Compare and contrast nuclear and mitochondrial DNA and their uses in forensic
investigation.
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Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.

4. Listen actively and critically.

5. Access and evaluate multi-media and print information efficiently and critically.
6. Reason effectively and solve problems.

SOCIAL EXPECTATIONS
1. Develop positive interpersonal skills.
5. Participate effectively and efficiently in groups to pursue and generate information

ETHICAL EXPECTATIONS

1. Act responsibly and respectfully toward him/herself and others.

2. Follow the established rules, guidelines and laws of the school community.

3. Explore, discuss and question the moral issues that arise within the context of his/her
day.

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

5. Use proper citations in the presentation of research and other sources and demonstrate
academic integrity in all aspects of his/her work

State Standards addressed in this unit

Grade 10
Core Themes, Content Standards and Expected Performances
Strand IV: Cell Chemistry and Biotechnology

Structure and Function — How are organisms structured to ensure efficiency and survival?

10.1 - Fundamental life processes depend on the physical structure and the chemical

activities of the cell.

e Most of the chemical activities of the cell are catalyzed by enzymes that function only
in a narrow range of temperature and acidity conditions.

D 2. Describe the general role of DNA and RNA in protein synthesis.

Science and Technology in Society — How do science and technology affect the quality of
our lives?

10.3 - Similarities in the chemical and structural properties of DNA in all living
organisms allow the transfer of genes from one organism to another.

. The principles of genetics and cellular chemistry can be used to produce new
foods and medicines in biotechnological processes.

D 8. Describe, in general terms, how the genetic information of organisms can be
altered to make them produce new materials.

D 9. Explain the risks and benefits of altering the genetic composition and cell
products of existing organisms.
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Core Themes, Content Standards and Expected Performances

Strand V: Genetics, Evolution and Biodiversity

Heredity and Evolution—-Wh at processes are responsible fo
10.4. - In sexually reproducing organisms, each offspring contains a mix of

characteristics inherited from both parents.

* Genetic information is stored in genes that are located on chromosomes inside the cell

nucleus.

List National Standards addressed:

CONTENT STANDARD C:
As a result of their activities in grades 9-12, all students should develop an understanding
of

e Thecell
e Molecular basis of heredity
e Matter, energy, and organization in living systems

History and Nature of Science
CONTENT STANDARD G:

As a result of their activities in grades 9-12, all students should develop an understanding

of

e Science as a human endeavor
e Nature of scientific knowledge

e Historical perspectives

VOCABULARY

Allele Epithelial Cells Polymer
Amelogenin Gene Gene Primer

Amino Acids Human Genome Project Protein

Buccal Cells Hybridization Replication
Chromosome Innocence Project Restriction Enzyme
CODIS Meiosis RFLP

Complementary Base
Pairing
Deoxyribonucleic Acid
DNA

DNA Fingerprint
DNA Probe
Electrophoresis

Mitochondrial DNA
Mitosis

Monomer

Nitrogen Bases
Nuclear DNA
Nucleotide

PCR

Sequencing

STR

Substrate Control
Tandem Repeat
Transcription
VNTR

Y STR
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ACTIVITIES

Lab: DNA Isolation & Extraction from Cheek Cells
Lab: DNA Detectives

PERFORMANCE ASSESSMENT

Quiz/test
Lab report rubric

CAREER AWARENESS

Geneticist
Forensic biologist
DNA analyst

CORE TEXT FOR STUDENTS

Forensic Science: Fundamentals & Investigations, 1% ed., Anthony J. Bertino, South-
Western Cengage Learning, Mason OH 2008

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

Books

Lazer, David, ed., DNA and the Criminal Justice System, Cambridge, MA: The MIT
Press, 2004.

Evaluation of Forensic DNA Evidence. Washington, D.C.: National Academy Press,
1996.

Lee, Henry and Frank Tirnady. Blood Evidence i How DNA is Revolutionizing the Way
We Solve Crimes. Cambridge, MA: Perseus Publishing, 2003.

Journals

Gross, A. M. et al ., “The Effect e6sf Luminol
Using the Pol y me doarsakof FGransidScience d4910)i &8hH , ”
Hanson, E. K. and J. Ball antyne, “Whole Geno
Genetic Analysis Using Singl e oAnalyicelw Cel | Eqg
Biochemistry 346 (2005): 246.

Wi ckenheiser, R. A., “Trace DNA: A Review

the Transfer of Tr ace Quauenalof ForensieXienteh47ough Ski
(2002): 442.

Web Sites
www.dna.gov/training/otc
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www.ncjrs.gov/pdffiles1/nij/194197.pdf, for cold cases
www.ncjrs.gov/pdffiles1/jr000249c.pdf, DNA and exoneration
www.dnaftb.org/dnaftb/

molvis.sdsc.edu/dna/index.htm, structure
www.scientific.org/tutorials/articles/riley/riley.html, DNA testing for nonscientist
faculty.ncwec.edu/toconnor/425/425lect15.htm, lecture notes
www.pbs.org/wgbh/aso/tryit/dna/index.html#, DNA interactive
www.cstl.nist.gov/biotech/strbase/
http://science.howstuffworks.com/dna-evidence.htm.
http://www.usdoj.gov/ag/dnapolicybook cov.htm
http://lwww.ornl.gov/sci/techresources/Human_Genome/elsi/forensics.shtml
http://www.fbi.gov/hg/lab/handbook/intro6.htm#dna, revised 2003
Www.innocenceproject.org

www. medi cal newstoday. com/ medi cal news. php?new
Experts Aid Effortstold ent i fy Hurri cane Katrina Victims”
http://www.forensicevidence.com/site/EVID/EL_DNAerror.html, mistaken DNA
http://www.usatoday.com/tech/science/2005-12-11-katrina-mystery-deaths_x.htm
http://www.dnai.org/index.html

www.isfg.org, International Association of Forensic Genetics

www.theiai.org, International Association for Identification

www.afdaa.org, Association of Forensic DNA Analysts and Administrators
http://allserv.rug.ac.be/~avierstr/principles/pcr.html, PCR analysis
www.ctsl.nist.gov/div831/strbase, STR DNA database

MATERIALS AND SUPPLIES

As per lab materials
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UNIT 5: Serology (Blood typing and spatter analysis)
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Unit 5: Serology (Blood Typing & Spatter Analysis)

Essential Question 1: What is blood, and how is it significant in forensic investigation?

Essential Question 2: How is blood found, identified, collected, and analyzed in crime
scene reconstruction?

CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding
e List the components and functions of the human cardiovascular system.
e Describe the composition of blood.

Developing an Interpretation
e Explain how oxygen is carried by a red blood cell.
e State the characteristics and function of each part of human blood.

Making Connections
e Discuss the physical characteristics and behavior of blood, and how these make
blood an important source of evidence in crime-scene reconstruction.

e Demonstrate why blood typing is class evidence, and not individual evidence, and

relate this to human genetics.
e Explain how blood evidence must be collected and stored, and why.

Taking a Critical Stance
e Prioritize the usefulness of each component of blood in forensic investigation.
e Identify different patterns in blood spatter.
e Calculate impact angles, points of convergence and origin for blood spatter
patterns.
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Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.

4. Listen actively and critically.

5. Access and evaluate multi-media and print information efficiently and critically.
6. Reason effectively and solve problems.

SOCIAL EXPECTATIONS
1. Develop positive interpersonal skills.
5. Participate effectively and efficiently in groups to pursue and generate information

ETHICAL EXPECTATIONS

1. Act responsibly and respectfully toward him/herself and others.

2. Follow the established rules, guidelines and laws of the school community.

3. Explore, discuss and question the moral issues that arise within the context of his/her
day.

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

5. Use proper citations in the presentation of research and other sources and demonstrate
academic integrity in all aspects of his/her work

State Standards addressed

Strand IV: Cell Chemistry and Biotechnology

Content Standards ~ Expected Performances

Structure and Function — How are organisms structured to ensure efficiency and survival?
10.1 - Fundamental life processes depend on the physical structure and the chemical
activities of the cell.

* Mo st midal adtivities ofchh cell are catalyzed by enzymes that function only
in a narrow range of temperature and acidity conditions.

D 4. Explain the role of the cell membrane in supporting cell functions.

Heredity and Evolution — What processes are responsib | e f or | i fe"s unity a
10.5 - Evolution and biodiversity are the result of genetic changes that occur over time in

constantly changing environments.

D7.  Describe how structural and behavioral adaptations increase the chances for

survival.

CT High School Chemistry Standards

Chemical Structures and Properties

o Properties of Matter i How does the structure of matter affect the properties and uses of
materials?
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D 10. Describe the general structure of the atom, and explain how the properties
of the first 20 elements in the Periodic Table are related to their atomic structures.

D 11. Describe how atoms combine to form new substances by transferring
electrons (ionic bonding) or sharing electrons (covalent bonding).

Reaction Rates

e Chemical reaction rates depend on factors that influence the frequency of collision of
reactant molecules.

e The rate of reaction is the decrease in concentration of reactants or the increase in
concentration of products with time.

e Reaction rates depend on factors such as concentration, temperature and pressure.

e Catalysts play a role in increasing the reaction rate by changing the activation energy
in a chemical reaction.

CT High School Physics Standards

Motion and Forces: Newton's laws predict the motion of most objects

e When forces ar e bal arnhousardobjectooatinuasécoc el er at i on
move at a constant speed or stays at rest.

e The law F = ma is used to solve motion problems that involve constant forces.

e When one object exerts a force on a second object, the second object always
exerts a force of equal magnitude and in the opposite direction.

e Applying a force to an object perpendicular to the direction of its motion causes
the object to change direction.

e Circular motion requires the application of a constant force directed toward the
center of the circle.

e Newton's laws are not exact, but provide very good approximations unless an
object is small enough that quantum effects become important.

Conservation of Energy and Momentum: The laws of conservation of energy and
momentum provide a way to predict and describe the movement of objects.
e Kinetic energy can be calculated by using the formula E = (1/2)mv 2.
e The principles of conservation of momentum and energy can be used to solve
problems involving elastic and inelastic collisions.

National Standards addressed

CONTENT STANDARD B:

As a result of their activities in grades 9-12, all students should develop an understanding
of

. Chemical reactions
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CONTENT STANDARD C:

As a result of their activities in grades 9-12, all students should develop an understanding
of

. Behavior of organisms

CONTENT STANDARD F:

As a result of their activities in grades 9-12, all students should develop an understanding
of

. Personal and community health

. Science and technology in local, national, and global challenges

History and Nature of Science
CONTENT STANDARD G:

As a result of their activities in grades 9-12, all students should develop an understanding
of

. Science as a human endeavor

. Nature of scientific knowledge

. Historical perspectives

VOCABULARY

Acid Phosphatase Confirmatory Test Plasma

Adhesion Contact/Transfer Pattern Point Of Convergence
Agglutination Directionality Point Of Origin
Allele DNA Precipitin

Angle Of Impact Egg Presumptive Test
Antibody Enzyme Red Blood Cell
Antigen Erythrocyte Satellite Drop Of Blood
Antigen-Antibody Gene Secretor

Response Genotype Serology

Antiserum Hemoglobin Serum

Arterial Blood Heterozygous Sperm

Blood Factor High-Velocity Pattern Spine

Blood Spatter Homozygous Target Surface

Blood Type Leukocyte Terminal Velocity
Bloodstain Lines Of Convergence Venous Blood

Cast-Off Pattern
Cell-Surface Protein
Chemiluminescence
Chromosome
Cohesion

Locus

Low-Velocity Pattern
Luminol
Phenolphthalein
Phenotype

White Blood Cell
Wipe/Swipe Pattern
X Chromosome

Y Chromosome
Zygote
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ACTIVITIES

Lab: Blood Typing
Lab: Investigating relationship between bloodstains and impact angles
Lab: Determining Point of Convergence

PERFORMANCE ASSESSMENT

As per lab rubric

CAREER AWARENESS

Forensic biologist
Forensic pathologist
Blood spatter analyst
Crime scene investigator

CORE TEXT FOR STUDENTS

Forensic Science: Fundamentals & Investigations, 1% ed., Anthony J. Bertino, South-
Western Cengage Learning, Mason OH 2008

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

Books

Bevel, Tom, and Ross M. Gardner. Bloodstain Pattern Analysis, 2nd ed., Boca Raton,
FL: CPC Press, 2002.

James, Stuart H. and William G. Eckert. Interpretation of Bloodstain Evidence at Crime
Scenes, 2nd ed., Boca Raton, FL: CFC Press, 1999.

Laber, Terry L. and Barton P. Epstein. Bloodstain Pattern Analysis, Minneapolis, MN:
Callan Publishing, 1983.

Lewis, Alfred Allen. The Evidence Never Lies, New York: Dell Publishing, 1989.
MacDonnell, H. L. Bloodstain Pattern Interpretation, Corning, NY: Laboratory of
Forensic Science, 1983.

Wonder, A. Y. Blood Dynamics, New York: Academic Press, 2002.

Journals

Co x, M., “A Study of the Sensitivity
B | o alalrndl of Forensic Sciences, 36 (1991): 1503.

Gottfried, S. and M. Sedot t Chem Matiits Aprit
1992, pp. 4-6.
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Gross, A. M. et al., “The Effect of Luminol
Using the Pol y me doarsakof FGransidScience® d4910)i &8h ,

Sweet, D. et al., “An I mproved Method to Rec
Doubl e S wa b JodrmaloffiFerdnsec Bcences 42 (1997): 320.

Web Sites

wayne"s word. pal omar . edu/ ani bl ood. htm, ani ma

nobelprize.org/educational_games/medicine/landsteiner, blood typing game
www.pimall.com/nais/nl/n.bloodstains.html
www.bloodspatter.com/BPATutorial.htm
faculty.ncwc.edu/toconnor/425/425lect13.htm
www.howstuffworks.com/luminol.htm
www.bsd405.org/teachers/suttonk/Inheritance/Powerpointl/humheredity/humanheredity/i
ndex.htm

www.physics.carleton.ca/~carter, computerized blood spatter analysis
anthro.palomar.edu/blood/default.htm
www.peelpolice.on.ca/FIS/Blood-Pat.html
http://www.crime-scene-investigator.net/blood.htmi
http://www.fbi.gov/publications/leb/2005/feb2005/feb2005.htm
www.bloodspatter.com/bloodspatter.pdf
http://www.crimelibrary.com/criminal_mind/forensics/serology/8.html
http://www.albany.edu/writers-inst/turoach_baden.html
http://www.practicalhomicide.com/bio/bioBADEN.htm
http://www.shsu.edu/~chm_tgc/JPPdir/JPP1999
http://www.bobaugust.com/answers.htm#nol11l
http://www.nifs.com.au/FactFiles/dynamicblood/case.asp?page=case
www.iabpa.org, International Association of Bloodstain Pattern Analysis
www.criminalistics.com, American Board of Criminalistics
http://www.abpath.org, American Board of Pathology

MATERIALS AND SUPPLIES

As per lab materials
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UNIT 6: Forensic Anthropology & Odontology
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Unit 6: Forensic Anthropology & Odontology

Essential Question 1: What is forensic anthropology and odontology, and how are they
used in forensic investigation?

Essential Question 2: What is the morphology and physiology of bones and teeth?

CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding
e List and identify the bones of the human skeleton.
e Define forensic anthropology and odontology.

Developing an Interpretation
e Describe the origin and structure of human bones and teeth.
e Explain how muscles contract and relax.

Making Connections
e Discuss how the characteristics of bone and muscle help provide valuable clues in
forensic investigation.
e Relate mitochondrial DNA to bone.

Taking a Critical Stance
e Reassemble a disarticulated skeleton.
e Compare and contrast bones in regard to age, disease, and race.
e Calculate post-mortem interval based upon rigor mortis.
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Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.

4. Listen actively and critically.

5. Access and evaluate multi-media and print information efficiently and critically.
6. Reason effectively and solve problems.

SOCIAL EXPECTATIONS
1. Develop positive interpersonal skills.
5. Participate effectively and efficiently in groups to pursue and generate information

ETHICAL EXPECTATIONS

1. Act responsibly and respectfully toward him/herself and others.

2. Follow the established rules, guidelines and laws of the school community.

3. Explore, discuss and question the moral issues that arise within the context of his/her
day.

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

5. Use proper citations in the presentation of research and other sources and demonstrate
academic integrity in all aspects of his/her work

State Standards addressed in this unit

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy
How is scientific knowledge created and communicated?

SCIENTIFIC INQUIRY

e Scientific inquiry is a thoughtful and coordinated attempt to search out, describe,
explain and predict natural phenomena.

e Scientific inquiry progresses through a continuous process of questioning, data
collection, analysis and interpretation.

e Scientific inquiry requires the sharing of findings and ideas for critical review by
colleagues and other scientists.

SCIENTIFIC LITERACY
e Scientific literacy includes the ability to read, write, discuss and present coherent
ideas about science.

SCIENTIFIC NUMERACY

e Scientific numeracy includes the ability to use mathematical operations and
procedures to calculate, analyze and present scientific data and ideas.

D INQ.1 Identify questions that can be answered through scientific investigation.

D INQ.3 Formulate a testable hypothesis and demonstrate logical connections

between the scientific concepts guiding the hypothesis and the design of the experiment.
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D INQ.4 Design and conduct appropriate types of scientific investigations to
answer different questions.

D INQ.5 Identify independent and dependent variables, including those that are
kept constant and those used as controls.

D INQ.6 Use appropriate tools and techniques to make observations and gather
data.

National Standards addressed in this unit

Science as Inquiry: CONTENT STANDARD A:

As a result of activities in grades 9-12, all students should develop
e Abilities necessary to do scientific inquiry

e Understandings about scientific inquiry

Science and Technology: CONTENT STANDARD E:

As a result of their activities in grades 9-12, all students should develop an understanding
of

e Abilities of technological design

e Understandings about science and technology

History and Nature of Science: CONTENT STANDARD G:

As a result of their activities in grades 9-12, all students should develop an understanding
of

e Science as a human endeavor

e Nature of scientific knowledge

e Historical perspectives
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VOCABULARY

Actin

Aerobic Respiration
Algor Mortis
Anaerobic Respiration
Anthropology
Arthritis

ATP

Bite Marks

Cardiac Muscle
Cartilage

Caucasoid

Clavicle

Compact Bone
Diaphysis
Epiphysis

Extensor

Femur

Flexor

Forensic Anthropology
Growth Plates
Haversian Canals
Humerus

Iliac Crest

Joints

Ligaments

Livor Mortis

Lucis

Marrow
Mitochondrial DNA

ACTIVITIES

Mongoloid

Myosin

Negroid

Occipital Protuberance
Odontology
Ossification
Osteobiography
Osteoblast
Osteoclast

Osteocyte

Osteology

Osteons
Osteoporosis
Periosteum
Post-Mortem Interval
Radius

Rigor Mortis

Sacrum

Skeletal Muscle
Skeletal Remains
Skeletal Trauma
Sliding Filament Theory
Smooth Muscle
Sutures

Symphysis

Tendon

Tibia

Vertebrae

Lab: Muscle Contractions Computer Activity tutorial

Lab: Bertillon measurements

Lab: Sherlock Bones
Lab: Bite Marks

Lab: Disarticulated skeleton assembly

PERFORMANCE ASSESSMENT

As per lab rubrics.
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CAREER AWARENESS

Forensic anthropologist
Forensic dentist

CORE TEXT FOR STUDENTS

Forensic Science: Fundamentals & Investigations, 1* ed., Anthony J. Bertino, South-
Western Cengage Learning, Mason OH 2008

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

Forensic Science: An Introduction, Richard Saferstein, Forensic Science: the Basics,
Jay A. Siegel, Forensic Science for High School, Deslich & Funkhouser, Forensic
Science Today, Dr. Henry Lee, George Taft & Kimberley Taylor

Books

Bass, W. Human Osteology, A Laboratory and Field Manual. Columbia, Missouri
Archeological Society, 1996.

Bass, Bill and Jon Jefferson. Deat h 6 s Acr e: I nsi de MNéwe
York, NY: Penguin Group, Inc. (USA), 2003.

Evans, C. A Question of Evidence. New York: Wiley, 2002.

Ferllini, Roxana. Silent Witness 1 How Forensic Anthropology is Used to Solve the
Wor | dés Timesu guifdosNY: Krefly Books (U.S.) Inc., 2002.

Jackson, D. The Bone Detectives. New York: Little, Brown and Company, 1996.
Maples, W. and M. Browning. Dead Men Do Tell Tales. Main Street Books, 1995.
Massie, R. Romanovs. New York: Ballantine Books, 1996.

Osterburg, J. Criminal Investigation: A Method for Reconstructing the Past. Cincinnati:
Anderson Publishing Co., 1992.

Snyder Sachs, J. Corpse: Nature, Forensics, and the Struggle to Pinpoint Time of
Death. New York: Perseus Books Group, 2002.

Thomas, Peggy. Forensic Anthropology T the Growing Science of Talking Bones. New
York, NY: Facts on File, Inc., 2003.

Saladin, K. Anatomy and Physiology, the Unity of Form and Function. Boston,
McGraw-Hill, 2001.

Taylor, Karen T. Forensic Art and Illustration. Boca Raton, FL: CRC Press, 2000.
Ubelaker, D. Human Skeletal Remains, Excavation, Analysis and Interpretation, 2" ed.,
Washington, D.C., Taraxacum, 1989.

Legenda

Ubelaker, D. and H. Scammell. Bon e s : A Forensi cNewbDvmrk:ect i veods

Edward Burlingame Books, 1992.

Journals
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Bear d, B. L. and Johnson, C. M., “Strontium
determine the birthplace and gdoargatchphi ¢c mobi
Forensic Science 45 (5), September 2003.

Suchey, J. M. and S. Brooks, “Skeletal Age L
Human Evolution Journal, vol. 5 (1990), pp. 227-238.

Suchey, J. M. and P. A. Owings Webb. “Epi ph

and Medi alAme@idaraJourna of hysital Anthropology, vol. 68 (1985), pp.

457-466.

Suchey, J. M. and L. D. Sutherland, “Use of
Det er mi Jousntl of &arensic Sciences, vol. 36, no. 2 (March 1991), pp. 346-355.

Web Sites

www.scuchico.edu/anth/AFBA, American Board of Forensic Anthropology.
www.abfo.org, American Board of Forensic Odontology.

www.asfo.org, American Society of Forensic Odontology.
http://web.anthro.ufl.edu/c.a.poundlab/poundlab.htm, C.A. Pound Human ldentification
Laboratory.

www.Kkarenttaylor.com, Forensic artist
http://depts.washington.edu/bonebio/ASBMRed/ASBMred.html, American Society of
Bone and Mineral Reconstruction
www.all-about-forensic-science.com/forensic-anthropoloqgy.html
www.forensicanthro.com/forensic-resources/
web.utk.edu/~anthrop/FACcenter.html

www.indiana.edu/~wanthro/theory pages/forensic.htm
www.txstate.edu/anthropology/field-schools/forensic.html
www.kathyreichs.com/forensics.htm, TV show fiBoneso is based
www.Killgrove.org/osteo.htmi

www.forensic.to/webhome/bitemarks/

MATERIALS AND SUPPLIES

As per lab materials.
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http://www.scuchico.edu/anth/AFBA
http://www.abfo.org/
http://www.asfo.org/
http://web.anthro.ufl.edu/c.a.poundlab/poundlab.htm
http://www.karenttaylor.com/
http://depts.washington.edu/bonebio/ASBMRed/ASBMred.html
http://www.all-about-forensic-science.com/forensic-anthropology.html
http://www.forensicanthro.com/forensic-resources/
http://www.indiana.edu/~wanthro/theory_pages/forensic.htm
http://www.txstate.edu/anthropology/field-schools/forensic.html
http://www.kathyreichs.com/forensics.htm
http://www.killgrove.org/osteo.html
http://www.forensic.to/webhome/bitemarks/

UNIT 7: Forensic Entomology
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UNIT 7: Forensic Entomology

Essential Question 1: What is forensic entomology, and how is used in determining
estimated time of death?

Essential Question 2: What role do insects play in decomposition?

CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding
e Define forensic entomology.
e List different species of insects that aid in decomposition.

Developing an Interpretation
e Relate the stages in the life cycle of the blowfly.
e Describe stages of decomposition of a corpse.

Making Connections
e Calculate estimated post-mortem interval based upon the blowfly life cycle.
e Explain how environmental factors may influence estimated time of death.

Taking a Critical Stance
e Order different species of insects that might be found on a decomposing corpse
chronologically.
e Discuss how time of death may be estimated using insects, stomach contents,
environmental factors, and algor, livor, and rigor mortis.
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Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.

4. Listen actively and critically.

5. Access and evaluate multi-media and print information efficiently and critically.
6. Reason effectively and solve problems.

SOCIAL EXPECTATIONS
1. Develop positive interpersonal skills.
5. Participate effectively and efficiently in groups to pursue and generate information

ETHICAL EXPECTATIONS

1. Act responsibly and respectfully toward him/herself and others.

2. Follow the established rules, guidelines and laws of the school community.

3. Explore, discuss and question the moral issues that arise within the context of his/her
day.

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

5. Use proper citations in the presentation of research and other sources and demonstrate
academic integrity in all aspects of his/her work

List State Framework Standards Addressed:

Grade 9: Core Themes, Content Standards and Expected Performances

Strand I: Energy Transformations Content Standards

Energy Transfer and Transformations —What is the role of energy in our world?

9.1 - Energy cannot be created or destroyed; however, energy can be converted from one

form to another.

* Energy enters the Earth system primarily a
photosynthetic processes, and eventually is transformed into heat.

Grade 10: Core Themes, Content Standards and Expected Performances

Science and Technology in Society — How do science and technology affect the quality of
our lives?

10.6 - Living organisms have the capability of producing populations of unlimited size,
but the environment can support only a limited number of individuals from each species.
D 8. Describe the factors that affect the carrying capacity of the environment.

D 9. Explain how change in population density is affected by emigration, immigration,
birth rate and death rate, and relate these factors to the exponential growth of human
populations.
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List National Standards addressed:

Life Science: CONTENT STANDARD C:

As a result of their activities in grades 9-12, all students should develop an understanding
of

e Interdependence of organisms

e Matter, energy, and organization in living systems

e Behavior of organisms

Science in personal and cultural perspectives: CONTENT STANDARD F:

As a result of their activities in grades 9-12, all students should develop an understanding
of

e Population growth

e Natural resources

Environmental quality

Natural and human-induced hazards

Science and technology in local, national, and global challenges
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VOCABULARY

Autolysis Larva

Blowfly Maggot

Body Farm Manner Of Death
Carrion Insects Mechanism Of Death
Cause Of Death Necrophagous Insects
Decomposition Omnivorous Insects
Entomologist Predatory Insects
Entomology Pupa

Forensic Entomologist Puparium

Instar

ACTIVITIES

Lab: Maggots and Murder

Lab: Calculating Time of Death using Rigor and Algor Mortis
Activity: Insect Study

Activity: Calculating Time of Death using Insects

Activity: Tommy the Tub

PERFORMANCE ASSESSMENT

As per lab rubrics

CAREER AWARENESS

Forensic entomologist
Forensic anthropologist
Forensic pathologist

CORE TEXT FOR STUDENTS

Forensic Science: Fundamentals & Investigations, 1% ed., Anthony J. Bertino, South-
Western Cengage Learning, Mason OH 2008

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

Books
Bass,Bil. Deat hds Acr e: | rNsw Yark Ballingne Bbakgd 3989.F ar m.
Bass, Bill and Jon Jefferson. Deat hds Acr e: |l nsi deNewhe Legend

York, NY: Penguin Group, Inc. (USA), 2003.
Dix,Jay. Deat h | nv e st iPgobctAgemcypTsainingaouncih | .
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Geberth, Vernon J. Practical Homicide Investigation, 3" ed.. Boca Raton, FL: CRC

Press, 1996.

Goff, M. Lee. A Fly for the Prosecution i How Insect Evidence Helps Solve Crimes.

Cambridge, MA: Harvard University Press, 2001.

Hanzlick, Randy and Michael A. Graham. Forensic Pathology in Criminal Cases, 2" ed.

Lexis Law Publishing, 2000.

Haskel |, Neal and Robert D. Hal 4 . “Forensic
Applications i n Me dorensa Ecengea. ICyril FhWeads,t i gati ons. ”
General Editor, Matthew Bender & Company, Inc., 2005.

Larkin, GI enn MForensit Stiencae Cyiol H. WenetaGenkral Editor,

Matthew Bender & Company, Inc., 2005.

Nickell, Joe and John Fischer. Crime Science: Methods of Forensic Detection.

Lexington, KY: The University Press of Kentucky, 1999.

Roach, Mary. Stiff: The Curious Lives of Human Cadavers. New York: W.W. Norton

and Company, 2002.

Sachs, Jessica. Time of Death. New York: New Arrow Books Ltd., 2003.

Snyder Sachs, J. Corpse: Nature, Forensics, and the Struggle to Pinpoint Time of

Death. New York: Perseus Books Group, 2002.

Websites

www.forensicentomology.com

www.forensic-entomology.com
http://www.forensic-entomology.info/forens_ent/forensic_entomol_pmi.shtml
http://www.crimelibrary.com/criminal _mind/forensics/bill _bass/index.html
extension.entm.purdue.edu/topics/forensics.php
tlc.ousd.k12.ca.us/~acody/forensic.html
entweb.clemson.edu/biomia/links/forensic.html
www.all-about-forensic-science.com/forensic-entomology.html
linkinghub.elsevier.com/retrieve/pii/S0163445303002032, Forensic entomology
resources

insects.tamu.edu/feature/forensic/

www.livingwithbugs.com/forensic.html
www.nhm.ac.uk/nature-online/life/insects-spiders/webcast-
forensicentomology/forensic-entomology.html

www.forensicflies.com/
forensic.to/links/pages/Forensic_Medicine/Entomology/

MATERIALS AND SUPPLIES
As per lab procedures.
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http://www.forensicentomology.com/
http://www.forensic-entomology.com/
http://www.forensic-entomology.info/forens_ent/forensic_entomol_pmi.shtml
http://www.crimelibrary.com/criminal_mind/forensics/bill_bass/index.html
http://www.all-about-forensic-science.com/forensic-entomology.html
http://www.livingwithbugs.com/forensic.html
http://www.forensicflies.com/

UNIT 8: Trace Evidence
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UNIT 8: Trace Evidence

Essential Question 1: What types of trace evidence might be found, recognized,
collected and analyzed at a crime scene?

Essential Question 2: What characteristics of hair, fibers, pollen & spores, glass, etc.
are useful in providing evidence in crime scenes?

CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding

e Detail the different types of trace evidence that might be found at a crime scene.

e Demonstrate how different types of physical evidence are collected.

Developing an Interpretation
e Describe the origin and structure of human hair.
e State how pollen and spores are formed.
e Discuss the origin and structure of fibers and glass.

Making Connections
e Explain how the physical characteristics of hair, fibers, pollen, and glass make
them useful pieces of evidence in a crime scene.
e List the steps in recognizing, collecting, and packaging trace evidence.

Taking a Critical Stance
e Compare and contrast different types of glass based on density and refractive
index.
e Distinguish between human and animal hair.
e Separate natural and manmade fibers based on physical and chemical
characteristics.
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Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.

4. Listen actively and critically.

5. Access and evaluate multi-media and print information efficiently and critically.
6. Reason effectively and solve problems.

SOCIAL EXPECTATIONS
1. Develop positive interpersonal skills.
5. Participate effectively and efficiently in groups to pursue and generate information

ETHICAL EXPECTATIONS

1. Act responsibly and respectfully toward him/herself and others.

2. Follow the established rules, guidelines and laws of the school community.

3. Explore, discuss and question the moral issues that arise within the context of his/her
day.

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

5. Use proper citations in the presentation of research and other sources and demonstrate
academic integrity in all aspects of his/her work

State Standards addressed in this unit

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy
How is scientific knowledge created and communicated?

SCIENTIFIC INQUIRY

e Scientific inquiry is a thoughtful and coordinated attempt to search out, describe,
explain and predict natural phenomena.

e Scientific inquiry progresses through a continuous process of questioning, data
collection, analysis and interpretation.

e Scientific inquiry requires the sharing of findings and ideas for critical review by
colleagues and other scientists.

SCIENTIFIC LITERACY
e Scientific literacy includes the ability to read, write, discuss and present coherent
ideas about science.

SCIENTIFIC NUMERACY

e Scientific numeracy includes the ability to use mathematical operations and
procedures to calculate, analyze and present scientific data and ideas.

D INQ.1 Identify questions that can be answered through scientific investigation.

D INQ.3 Formulate a testable hypothesis and demonstrate logical connections

between the scientific concepts guiding the hypothesis and the design of the experiment.
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D INQ.4 Design and conduct appropriate types of scientific investigations to
answer different questions.

D INQ.5 Identify independent and dependent variables, including those that are
kept constant and those used as controls.

D INQ.6 Use appropriate tools and techniques to make observations and gather
data.

Earth Science

Global Interdependence

Science and Technology in Society i How do science and technology affect the quality of
our lives?

9.9 - Some materials can be recycled, but others accumulate in the environment
and may affect the balance of the Earth systems.

+ New technologies and changes in lifestyle can have positive and/or negative effects
on the environment.

How do science and technology affect the quality of our lives?
10.2 - Microorganisms have an essential role in life processes and cycles on Earth.

¢ Understanding the growth and spread patterns of viruses and bacteria enables the
development of methods to prevent and treat infectious diseases.

National Standards addressed in this unit

Science as Inquiry: CONTENT STANDARD A:

As a result of activities in grades 9-12, all students should develop
e Abilities necessary to do scientific inquiry

e Understandings about scientific inquiry

Science and Technology: CONTENT STANDARD E:
As a result of their activities in grades 9-12, all students should develop an understanding
of

e Abilities of technological design
e Understandings about science and technology

Physics Science Content Standards

Content Standard: Interaction of Energy and Matter
e Waves, including sound and seismic waves, waves on water, and light waves, have
energy and can transfer energy when they interact with matter
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Electromagnetic waves result when a charged object is accelerated or decelerated.

Electromagnetic waves include radio waves (the longest wavelength), microwaves,
infrared radiation (radiant heat), visible light, ultraviolet radiation, x-rays, and gamma
rays. The energy of electromagnetic waves is carried in packets whose magnitude is
inversely proportional to the wavelength.

VOCABULARY

Amorphous Inorganic Pollen

Anagen Phase Keratin Fingerprint/Profile
Angiosperm Leaded Glass Pollination
Becke Line Macromolecule Polyester
Catagen Phase Manufactured Fibers Polymer

Class Evidence Medulla Refraction
Comparison Microscope Melanin Granules Refractive Index
Cortex Metabolite Root

Crystalline Mineral Fiber Secondary Transfer
Cuticle Mitochondrial DNA Sieve

Density Molecule Silicon Dioxide
Direct Transfer Monomer Soil

Exemplar Morphology Spore

Exine Natural Fiber Stamen

Fabric Neutron Activation Synthetic Fiber
Fiber Analysis Telogen Phase
Fluorescence Nuclear DNA Textile
Follicular Tag Obsidian Trace Evidence
Forensic Palynology Organic Warp

Glass Palynology Weft/Woof
Gymnosperm Pistil Yarn

Hair Follicle Plastic

Individual Evidence Pollen

ACTIVITIES

Lab: Hair Microscopy & Analysis

Activity: Hair Testimony Essay

Lab: Microscopy of Fibers

Activity: Bed Sheet Thread Count

Activity: Weave Pattern Analysis

Activity: Textile Identification

Lab: Burn Analysis of Fibers

Lab: Pollen Examination

Activity: Pollen Expert Witness Testimony

Lab: Glass Fracture Patterns

Lab: Glass Density

Activity: DeterminingRefract i ve I ndex of Liquids wus
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Activity: Determining Refractive Index of Glass using Liquid Comparisons in a
Submersion Test

PERFORMANCE ASSESSMENT

As per lab rubrics

CAREER AWARENESS

Forensic botanist

Forensic biologist
Forensic chemist

Forensic glass expert
Forensic geologist
Forensic palynologist

Hair and Fiber specialist
Neutron Activation analyst

CORE TEXT FOR STUDENTS

Forensic Science: Fundamentals & Investigations, 1% ed., Anthony J. Bertino, South-
Western Cengage Learning, Mason OH 2008

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

Books

Baden, Michael and Marion Roach. Dead Reckoning. London: Arrow Books, 2007.
Berg, Linda. Introductory Botany: Plants, People, and the Environment. Belmont, CA:
Thomson Higher Learning, 2008.

Burnham, Dorothy. Warp and Weft, A Textile Terminology. Toronto: Royal Ontario
Museum, 1980.

David, Shanntha K. “Classification of Text.i
eds., Forensic Examination of Fibres, 2" ed., London: Taylor & Francis, 1999.
Gaudett e, B. D. “The Forensic Aspects of Te

ed. Forensic Science Handbook, Vol. 1. Englewood Cliffs, NJ: Prentice Hall, 1988.
Giello, Debbie Ann. Understanding Fabrics: From Fiber to Finished Cloth. New York:
Fairchild Publications, 1982.

Joseph, Marjory L. Introductory Textile Science. New York: Holt, Rinehart and
Winston, 1986.

Lee, Henry. Physical Evidence in Forensic Science. Tucson, AZ: Lawyers & Judges
Publishing, 2000.
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Manufactured Fiber Fact Book. Washington. D.C.: Education Department, American
Fiber Manufacturers Association, 1983.

Murray, Raymond. Evidence from the Earth. Missoula, MT: Mountain Press Publishing
Company, 2004.

Murray, R. C., Tedwow, J. C. F. Forensic Geology: Earth Science and Criminal
Investigation. New Brunswick: Rutgers University Press, 1975.

“ Forénsic Geology. Englewood Cliffs: Prentice Hall, 1992.

Schiltz, G. Forensic Laboratory Science and Detective Mystery Writing. Batavia, IL:
Flinn Scientific, 2000.

Springer, Faye. “Coll ection of Fibre Eviden
Grieve, eds. Forensic Examination of Fibres, 2@ ed. London: Taylor & Francis, 1999.
Taylor, Alfred Swaine. The Principles and Practice of Medical Jurisprudence. London:
Churchill Livingstone, 2007.

Thorwald, J. Crime and Science. New York: Harcourt, Brace & World, 1966.

Watkins, Ronald J. Birthright: Murder, Greed, and Power in the U-Haul Family
Dynasty. New York: William Morrow & Co., 1993.

The Hairy Book: The Uncut Truth about the Weirdness of Hair. Reading, MA: Planet
Dexter, 1997.

Journals

Allen, T. J., “Paint Sample Presentation for
Vibration Spectroscopy 3 (1992): 217.

Beveridge, A. P. and C. Semen. “Gl ass Densi
Digital D e @Qasadian $ocieb ef Farensic Science Journal 12 (1979): 113.
Cassista, A. R. and P.fGIMsReftactiveBden der cock, “Pr

Measurements: Temperature Variation and Double Variation Methods, and the Value of
Di s p e rCanadmmSgciety of Forensic Science Journal 27 (1994): 203.

Chaperlin, K. and P. S. Howar t hMeth6dSA i | Compa
Revi ew and Fé&eansiclSciered Intemationdl 23 (1983): 161-177.

Edmondstone, G., “The Il dentification of Heat
Canadian Society of Forensic Science Journal 30 (1997): 181.

Edmondstone, G.,J.etal. , “ An Assessment of the Evidenti a
C o mp a r iCanadiarsSocikty of Forensic Science Journal 37 (2004): 147.

Graves, W. J., “A Mineralogical Soi l Classi f
Journal of Forensic Sciences 24 (1979): 323.

Gri eve, M. C., “Another Look at the Classifi
Mi c r o sScienge & Justice 35 (1995): 179.

Houk, M. M. and B. Budowie, “Correlation of

C o mp a r iJaroaho$ Forénsic Sciences 47 (2002): 964.
Junger, E . thPUnique Charactsristiss ®fiClosg-Proximity Soil Samples:
Just How Usef ul Journal ofFarensic Sciences 41 @996): 27. ~

King, L. A., R. Wi g mor eologyad Octurrendélof Hufani b el | ,
Hai r S h e dourtal ofGhe Folerssic Stience Society 22 (1982): 267.
Laing, D. K. et al .  -LayerlChr@mat@rapainSyseemsdor s at i on of

Compari sons go@irnalfefithe Foensi©Sgiene Sotiety 30 (1990): 299.
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Linch, c. A. et al ., “Evaluation of the Huma
Mi cr oscopi c Jo@reahopFarensicsSmences 43 (1998): 305.

[
Lynn, W. C. and M. J. TReSaencsTeacher, May'2006,bp. Col or o
20.
Mc Vi car, M. J. and W. J. Graves, “The Forens
Scanni ng EI e c tCanadian Shtietg af ForensioSpience Journal 30
(1997): 241.
Mc Phee, J. “ Thh Mew Yorkea, Vamudry 2% 096 epp. 46-90.
Mel oan, C. E. “ Fi b &€hemistry, Wla5t, Apriel®78.and Synt het i
Stratton, David R. “ Re a decurity Mandgement@8(l):e s i n  Fr
56, January 2004.
Murray, R. “Devi | i n the De Getimbs,debrualyh e Sci en
2000, p. 14.
Pal enki, S. and C.-Sedans, z ® iaMidrascépe 38 (1920):ber Cr os s
187.
Rodger s, P. G. et al., “The Classification o

Infrared Spectrophotometry, Part I: Binders and P i g m e QCanadian Society of
Forensic Science Journal 9 (1976): 1.

Tungol , M. W. et al., “Analysis of Single Po
Mi croscopy: T h e RJwnalbftraens $cienCealdd @992t udi es, ”
1027.

Wood, C.G. “ Nat u rClerh MabeyseDscember 1986, pp. 4-7.

Websites

www.iactonline.org, International Association for Chemical Testing
www.iamaweb.com, International Association for Microanalysis
www.fbi.gov/ha/lab/org/labchart.htm, FBI Lab Services

http://www.fbi.gov/hg/lab/fsc/backissu/july2000/deedricl.htm, “ Hai r , Fi bers, Cr
Evidence,” “Microscopy of Hair, Part | : A F
Hairs,” “Microscopy of Hair, Part 2: A Prac

http://fbi/gov/hqg/lab/fsc/backissu/jan2004/research/2004) 01 research0lb.htm
http://www.forensischinstituut.nl/NFI/en/Typen+onderzoek/Items/Forensic+examination

+pf+hair.htm

http://www.policenws.com/info/forensic/forensic7a.html
http://www.teachingtools.com/HeadJam/index.htm, FBI Trace Evidence and DNA

analysis

http://www.crimelibrary.com/criminal _mind/forensics/trace/1.html
http:/www.crimeandclues/com/pollen.htm;

http://www.nature.com/news/1998/981008/full/981008-2.html, “Forensic Palynol
New Way to Catch Crooks”

http://abc.net.au/cgi-

bin/common/printfriendly.pl?/science/news/enviro/EnviroRepublish 1105992.htm,

“Poll en Clues Il gnored, Says Forensic Expert
http://www.sciencewa.net.au/science _careers.asp?pg=245, “ Meet Dr . Lynne Mi |
Pal ynol ogi st & Forensic Scientist?’”
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http://www.iactonline.org/
http://www.iamaweb.com/
http://www.fbi.gov/hq/lab/org/labchart.htm
http://www.fbi.gov/hq/lab/fsc/backissu/july2000/deedric1.htm
http://fbi/gov/hq/lab/fsc/backissu/jan2004/research/2004)_01_research01b.htm
http://www.forensischinstituut.nl/NFI/en/Typen+onderzoek/Items/Forensic+examination+pf+hair.htm
http://www.forensischinstituut.nl/NFI/en/Typen+onderzoek/Items/Forensic+examination+pf+hair.htm
http://www.policenws.com/info/forensic/forensic7a.html
http://www.teachingtools.com/HeadJam/index.htm
http://www.crimelibrary.com/criminal_mind/forensics/trace/1.html
http://www.nature.com/news/1998/981008/full/981008-2.html
http://abc.net.au/cgi-bin/common/printfriendly.pl?/science/news/enviro/EnviroRepublish_1105992.htm
http://abc.net.au/cgi-bin/common/printfriendly.pl?/science/news/enviro/EnviroRepublish_1105992.htm
http://www.sciencewa.net.au/science_careers.asp?pg=245

http://myweb.dal.ca/jvandomm/forensicbotany/palynology.html;

http://www.crimeandclues.com/palynologyus.htm, “ Pal ynol ogy”
http://keyetv.com/local/local_story 131221754.html, “ Pol I en Bei ng Used t c
Criminals”

http://www.shroudstory.com/exhibit/maxfrei01.htm; “The Shroud of Turin
http://www.actionbioscience.org/newfrontiers/salyersarticle.ntml; “ Mi cr obes i n Cou
The Emerging Field of Microbial Forensics”
http://news.bbc.co.uk/1/hi/sci/tech/3640788.stm; “ Pol | en Hel ps War Cr i me
http://www.ndaa.org/publications/newsletters/silent_witness volume_9 number 4 2005.

html; “ ForeabogyPahgnPl ant DNA: The Evidence

www.hair-science.com/_en/ww/loreal-hair-science/focus-hair-science_us.aspx
www.fibersource.com/f-tutor/prods

www.fibergypsy.com/index

www.pslc.ws/macrog.htm; polymers and uses

soils.ag.uidaho.edu/soilorders; soil information
www.itc.nl/~rossiter/Docs/FM5-410/FM5-410 Ch4.pdf; soil information
www.geoforensics.com/geoforensics/art-1101a.html; forensic geologist
web.umr.edu/~rogersda/forensic_geology; case histories
www.britglass.co.uk/aboutglass/aboutglasshome.html
www.gwu.edu/~forchem/OurMainPage/mainpage.htm; refractive index
www.phy.ntnu.edu.tw/java/propagation/propagation.html; reflection-refraction
www.fbi.gov/page2/dec04/1ab122204.htm; link to forensic glass examination
intro.chem.okstate.edu/ChemSource/Forensic/forechem8.htm; physical property demos
www.stfrancis.edu/ns/diab/ForensicCoursePPT/Ch4webGlass&Soil.htm

echo. forensicpanel . com/ 2000/ 10/ 12/ thatsnot.h

www.modernmicroscopy.com/main.asp?article=24&page=1; “ A Mi cr oscopi cal $
Exotic Ani mal Hai r”

www.fbi.gov/hag/lab/fsc/backissu/july1999/painta.htm; paint analysis

www.forensicgeology.net/science.htm; “ Col | ecting Cri me Evidence

www.interpol.int/Public/Forensic/IFSS/meeting13/Reviews/Soil.pdf; forensic
examination of soil evidence

MATERIALS AND SUPPLIES

As per lab procedures.
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http://myweb.dal.ca/jvandomm/forensicbotany/palynology.html
http://www.crimeandclues.com/palynologyus.htm
http://keyetv.com/local/local_story_131221754.html
http://www.shroudstory.com/exhibit/maxfrei01.htm
http://www.actionbioscience.org/newfrontiers/salyersarticle.html
http://news.bbc.co.uk/1/hi/sci/tech/3640788.stm
http://www.ndaa.org/publications/newsletters/silent_witness_volume_9_number_4_2005.html
http://www.ndaa.org/publications/newsletters/silent_witness_volume_9_number_4_2005.html
http://www.hair-science.com/_en/ww/loreal-hair-science/focus-hair-science_us.aspx
http://www.fibersource.com/f-tutor/prods
http://www.fibergypsy.com/index
http://www.pslc.ws/macrog.htm
http://www.itc.nl/~rossiter/Docs/FM5-410/FM5-410_Ch4.pdf
http://www.geoforensics.com/geoforensics/art-1101a.html
http://www.britglass.co.uk/aboutglass/aboutglasshome.html
http://www.gwu.edu/~forchem/OurMainPage/mainpage.htm
http://www.phy.ntnu.edu.tw/java/propagation/propagation.html
http://www.fbi.gov/page2/dec04/lab122204.htm
http://www.stfrancis.edu/ns/diab/ForensicCoursePPT/Ch4webGlass&Soil.htm
http://www.modernmicroscopy.com/main.asp?article=24&page=1
http://www.fbi.gov/hq/lab/fsc/backissu/july1999/painta.htm
http://www.forensicgeology.net/science.htm
http://www.interpol.int/Public/Forensic/IFSS/meeting13/Reviews/Soil.pdf

UNIT 9: Forensic Toxicology
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UNIT 9: Forensic Toxicology

Essential Question 1: What is forensic toxicology, and how is used in forensic
investigation?

Essential Question 2: How does the human body metabolize and excrete drugs?

CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding
e Define forensic toxicologist.
e List five types of controlled substances.

Developing an Interpretation
e Describe the role of a toxicologist in a forensic investigation.
e Discuss the ways drugs can enter and exit a human body.

Making Connections
e Relate what happens to drugs inside a human body, including overdoses of
specific drugs.

Taking a Critical Stance
e ldentify how a toxicologist can screen for and confirm the presence of drugs in a
body.
e Distinguish between narcotic, drug, poison, toxin, and analgesic.
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Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.

4. Listen actively and critically.

5. Access and evaluate multi-media and print information efficiently and critically.
6. Reason effectively and solve problems.

SOCIAL EXPECTATIONS
1. Develop positive interpersonal skills.
5. Participate effectively and efficiently in groups to pursue and generate information

ETHICAL EXPECTATIONS

1. Act responsibly and respectfully toward him/herself and others.

2. Follow the established rules, guidelines and laws of the school community.

3. Explore, discuss and question the moral issues that arise within the context of his/her
day.

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

5. Use proper citations in the presentation of research and other sources and demonstrate
academic integrity in all aspects of his/her work

State Standards addressed in this unit

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy
How is scientific knowledge created and communicated?

SCIENTIFIC INQUIRY

e Scientific inquiry is a thoughtful and coordinated attempt to search out, describe,
explain and predict natural phenomena.

e Scientific inquiry progresses through a continuous process of questioning, data
collection, analysis and interpretation.

e Scientific inquiry requires the sharing of findings and ideas for critical review by
colleagues and other scientists.

SCIENTIFIC LITERACY
e Scientific literacy includes the ability to read, write, discuss and present coherent
ideas about science.

SCIENTIFIC NUMERACY

e Scientific numeracy includes the ability to use mathematical operations and
procedures to calculate, analyze and present scientific data and ideas.

D INQ.1 Identify questions that can be answered through scientific investigation.

D INQ.3 Formulate a testable hypothesis and demonstrate logical connections

between the scientific concepts guiding the hypothesis and the design of the experiment.
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D INQ.4 Design and conduct appropriate types of scientific investigations to
answer different questions.

D INQ.5 Identify independent and dependent variables, including those that are
kept constant and those used as controls.

D INQ.6 Use appropriate tools and techniques to make observations and gather
data.

National Standards addressed in this unit

Science as Inquiry: CONTENT STANDARD A:

As a result of activities in grades 9-12, all students should develop
e Abilities necessary to do scientific inquiry

e Understandings about scientific inquiry

Science and Technology: CONTENT STANDARD E:

As a result of their activities in grades 9-12, all students should develop an understanding
of

e Abilities of technological design

e Understandings about science and technology
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VOCABULARY

Absorption

Acid

Alcohol

Alkaloid

Alveoli

Anabolic Steroids
Analgesic
Anticoagulant
Artery

Base

Bioterrorism
Cannabis Sativa
Capillary

Catalyst

Chemist
Chromatography
Clandestine Drug Lab
Confirmation Test
Controlled Substance
Depressants
Designer Drug
Drug

Excretion

False Positive

ACTIVITIES

Gamma Hydroxybutrate (GHB)
Gas Chromatography
Hallucinogen

Heavy Metals

Mass Spectrometer
Metabolism

Narcotic

Oxidation

Pesticides

Ph Scale

Plasma

Poison

Preservative
Rohypnol

Screening Test
Spectrophotometry
Stimulants

Teratogen
Thin-Layer Chromatography
Toxicity
Toxicologist

Toxin

Vein

Lab: Drug Analysis

Lab: Drug ldentification

Lab: Urine Analysis

PERFORMANCE ASSESSMENT

As per lab rubrics

CAREER AWARENESS

Forensic toxicologist
Forensic pathologist



CORE TEXT FOR STUDENTS

Forensic Science: Fundamentals & Investigations, 1% ed., Anthony J. Bertino, South-
Western Cengage Learning, Mason OH 2008

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

Books

Baden, Dr. Michael. Unnatural Death Confessions of a Medical Examiner. New York:
Ballantine Books, 1989.

Baumann, E.  &urdbr Ndxt Doo® “HBw Polieerilracked Down 18 Brutal

Killers. Chicago: Bonus Books, 1991.

Benjamin, D. “ F o rFerensiciSdenc®Haralbook,&R cSafdrsteig, y ” i n
Ed., Upper Saddle River, NJ: Prentice Hall, 1993.

Doyle, A. C. Sherlock Holmes: The Complete Novels and Stories. Vol. 1, New York:

Random House, 2003.

Drug Identification Bible. Grand Junction, CO: Amera-Chem, 2004.

Gerber, S. M. and R. Saferstein. More Chemistry and Crime. Washington D. C.:

American Chemical Society, 1997.

Ragle, L. Chapter 9 in Crime Scene. New York: Avon Books, 1995.

“Thin Layer Chromatography,” Cat. No. AP9095
Siegel, J. A. et al., Encyclopedia of Forensic Sciences. San Diego: Academic Press,

2000.

Trestrail, John H. Criminal Poisoning: Investigational Guide for Law Enforcement,
Toxicologists, Forensic Scientists, and Attorneys. Totowa, NJ: Humana Press Inc., 2000.

Journals

Brown, G. A. et al ., *“The AhdlyicaChetmicaActa of Et han
66 (1973): 271.

Cawley, J. J., “ThEr éedeBayé¢ i chn BddvelcT® $ , Aspi r i
(March 1995), pp. 272-273.

Chen, Al bert. “A Scary Little Pill: A powe

gui ckly become a $partalfustnated a04.24¢12/20/2084). dr ug, ”
Cormi er R . -Ldyer Cheomatogrdphic Sepataffoh af @ommon Analgesics-

A Consumer [E&hpreHdiVolet(March 1979), p. 180.

“Deat h oTimedovairder % 1988, p. 132.

El der , JLayerWhromatographyrof Analgesics-A n U p d.&hem. Ed. Vol.

72 (November 1995), p. 1049.

“Faci ng t hEeRyettgvilldGbssrver, Fayetteville, NC, 12/12/2006.

Forney, R. B. et al ., “Alcohol Distribution
Orally Administered Alcohol in Blood from Various Points in the Vascular System and

i n Rebreat hed Ai Quardrly dournalgf Stadesoon Alcphol250 n, ”

(1964): 205.
Graham, Tim. “ Wh e n GChenostty Maters, @ctoleere2004mpe s Bad,
16-18.
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Hi rot a, 0. S. et -Midrocojumn‘LiypdChromeatagraphydon o f S e mi
For ensi c Anlgsia Magagine, 998, vol. 26, no. 5.

Lubasch, A. H., “Reputed Mobster Guilty 1in
Possi bl e Und eew YérleTdnesyNaw York, dume 26, 1992, p. B3.
May, Meredith. “Fraternity Pledge Died of
Di sastrous!l y Di | utSan FrBnciwooCdrongle, Elardary 4, 20b.nt ent , 7
Mc Phee, J. “ D €&haNevn Yortief, 1986/ vol. A1g re. @, pp."60-69.

Tylenol murders, Chicago Tribune, 10/01/82 — 10/06/82.

Patricia Stallings case, St. Louis Post-Dispatch, 9/89 — 10/91.

Wesl ey, Jame s—AMNovel ant Sersitive Tod foriDetegtion of Tampering
of Beverages Adulterated with Ethanol, ~Butyrolactone, and 1,4~Butanediol, and for
Detection of Dilution-T a mp er e d D e meMicoogramSgumal In(2PEB)s 8. ”

Websites

www.iactonline.org; International Association for Chemical Testing
www.tiaft.org; International Association of Forensic Toxicologists
www.roysocmed.ac.uk; Royal Society of Medicine (UK)

www.abft.org; American Board of Forensic Toxicology

www.thename.org; National Association of Medical Examiners
www.soft-tox.org; Society of Forensic Toxicologists

www.cal-tox.org; California Association of Toxicologists

www.sat-tox.org; Southeastern Association of Toxicologists
http://abcnews.go.com/US/story?id=2861902&page=1
http://www.thesmokinggun.com/archive/years/2007/0326071annal.html
http://www.cnn.com/2007/SHOWBIZ/TV/03/26/smith.autopsy/index.html
http://faculty.pharmacology.ucla.edu/institution/personnel?personnel_id=45462
http://outside.away.com/outside/features/200507/drugs-in-sports-2.htmi
http://www.usatoday.com/sports/olympics/2007-02-28-catlin-timeline_x.htm
http://www.fdaa.com//forensicdrugabuseadvisor
www.drugabuse.gov/NIDAHome.html
www.usdoj.gov/dea/concern/concern.htm; drug information
www.0ojp.usdoj.gov/bjs/dcf/contents.htm; drugs and crime statistics
www.whitehousedrugpolicy.gov/streetterms/Default.asp; drug street names
chemistry.about.com/library/weekly/aa021302a.htm; intro. to spectroscopy
science.csustan.edu/tutorial/ir/index.htm; tutorial on IR spectroscopy
chipo.chem.uic.edu/web1/ocol/spec/MS1.htm; tutorial on mass spectrometry
www.chem.arizona.edu/massspec/intro_html/intro.html; tutorial on mass spectrometry
www.chemistry.nmsu.edu/Instrumentation/GC.html; gas chromatography
www.sh.ac.uk/schools/sci/chem/tutorials/chrom/gas-chrm.htm; gas chromatography
www.chem.vt.edu/chem-ed/sep/gc/gce.html; gas chromatography
webbook.nist.gov/chemistry/name-ser.html; database on spectra
www.rxlist.com/cqgi/rxlist.cqi; prescription drug id
www.intox.com/about_alcohol.asp
www.elmhurst.edu/~chm/vchembook/642alcoholmet.html; alcohol metabolism
www.nhtsa.dot.gov/people/injury/research/job185drugs/technical-page.ntm; “ Dr ugs and
Human Perf or mance”
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http://www.iactonline.org/
http://www.tiaft.org/
http://www.roysocmed.ac.uk/
http://www.abft.org/
http://www.thename.org/
http://www.soft-tox.org/
http://www.cal-tox.org/
http://www.sat-tox.org/
http://abcnews.go.com/US/story?id=2861902&page=1
http://www.thesmokinggun.com/archive/years/2007/0326071anna1.html
http://www.cnn.com/2007/SHOWBIZ/TV/03/26/smith.autopsy/index.html
http://faculty.pharmacology.ucla.edu/institution/personnel?personnel_id=45462
http://outside.away.com/outside/features/200507/drugs-in-sports-2.html
http://www.usatoday.com/sports/olympics/2007-02-28-catlin-timeline_x.htm
http://www.fdaa.com/forensicdrugabuseadvisor
http://www.drugabuse.gov/NIDAHome.html
http://www.usdoj.gov/dea/concern/concern.htm
http://www.ojp.usdoj.gov/bjs/dcf/contents.htm
http://www.whitehousedrugpolicy.gov/streetterms/Default.asp
http://www.chem.arizona.edu/massspec/intro_html/intro.html
http://www.chemistry.nmsu.edu/Instrumentation/GC.html
http://www.sh.ac.uk/schools/sci/chem/tutorials/chrom/gas-chrm.htm
http://www.chem.vt.edu/chem-ed/sep/gc/gc.html
http://www.rxlist.com/cgi/rxlist.cgi
http://www.intox.com/about_alcohol.asp
http://www.elmhurst.edu/~chm/vchembook/642alcoholmet.html
http://www.nhtsa.dot.gov/people/injury/research/job185drugs/technical-page.htm

faculty.ncwec.edu/toconnor/425/425lect14.htm; review of forensic toxicology
www.courttv.com/trials/turner/; trial of Julia Turner
www.cnn.com/2003/US/Southwest/11/17/fraternity.pledge.ap/; fraternity pledge and
water poisoning

water.usgs.gov/nawqa/trace/arsenic/; arsenic in groundwater

MATERIALS AND SUPPLIES

As per lab procedures.
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UNIT 10: Document Analysis & Ballistics
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UNIT 10: Document Analysis & Ballistics

Essential Question 1: What is document analysis, and what role does it play in forensic
investigation?

Essential Question 2: What is ballistics, and what role does it play in forensic
investigation?

CONTENT KNOWLEDGE OBJECTIVES

Initial Understanding
e Define handwriting analysis, forgery, and counterfeiting.
e Define ballistics.

Developing an Interpretation
e List 12 characteristics of handwriting used in document analysis.
e Describe what a firearm is, and how it works.

Making Connections
e Discuss paper characteristics of currency that help detect counterfeit bills.
e ldentify how specific bullets can be traced to the firearm that fired them.

Taking a Critical Stance
e Distinguish between forgery and fraudulence.
e Match an unknown handwriting sample to an exemplar.
e Describe the differences between a handgun, rifle, shotgun, revolver, pistol, semi-
automatic firearm, and automatic firearm.
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Expectations from DHS Mission Statement

ACADEMIC EXPECTATIONS

1. Read actively and critically for a variety of purposes.

4. Listen actively and critically.

5. Access and evaluate multi-media and print information efficiently and critically.
6. Reason effectively and solve problems.

SOCIAL EXPECTATIONS
1. Develop positive interpersonal skills.
5. Participate effectively and efficiently in groups to pursue and generate information

ETHICAL EXPECTATIONS

1. Act responsibly and respectfully toward him/herself and others.

2. Follow the established rules, guidelines and laws of the school community.

3. Explore, discuss and question the moral issues that arise within the context of his/her
day.

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs and
customs of others.

5. Use proper citations in the presentation of research and other sources and demonstrate
academic integrity in all aspects of his/her work

State Standards addressed in this unit

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy
How is scientific knowledge created and communicated?

SCIENTIFIC INQUIRY

e Scientific inquiry is a thoughtful and coordinated attempt to search out, describe,
explain and predict natural phenomena.

e Scientific inquiry progresses through a continuous process of questioning, data
collection, analysis and interpretation.

e Scientific inquiry requires the sharing of findings and ideas for critical review by
colleagues and other scientists.

SCIENTIFIC LITERACY
e Scientific literacy includes the ability to read, write, discuss and present coherent
ideas about science.

SCIENTIFIC NUMERACY

e Scientific numeracy includes the ability to use mathematical operations and
procedures to calculate, analyze and present scientific data and ideas.

D INQ.1 Identify questions that can be answered through scientific investigation.

D INQ.3 Formulate a testable hypothesis and demonstrate logical connections

between the scientific concepts guiding the hypothesis and the design of the experiment.
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D INQ.4 Design and conduct appropriate types of scientific investigations to
answer different questions.

D INQ.5 Identify independent and dependent variables, including those that are
kept constant and those used as controls.

D INQ.6 Use appropriate tools and techniques to make observations and gather
data.

CT High School Chemistry Standards

Chemical Structures and Properties

e Properties of Matter i How does the structure of matter affect the properties and uses of
materials?

D 10. Describe the general structure of the atom, and explain how the properties
of the first 20 elements in the Periodic Table are related to their atomic structures.

D 11. Describe how atoms combine to form new substances by transferring
electrons (ionic bonding) or sharing electrons (covalent bonding).

CT High School Physics Standards

Motion and Forces: Newton's laws predict the motion of most objects

e When forces ar e bal arnhousardobjectooatinuasécoc el er at i on
move at a constant speed or stays at rest.

e The law F = ma is used to solve motion problems that involve constant forces.

e When one object exerts a force on a second object, the second object always
exerts a force of equal magnitude and in the opposite direction.

e Applying a force to an object perpendicular to the direction of its motion causes
the object to change direction.

e Circular motion requires the application of a constant force directed toward the
center of the circle.

e Newton's laws are not exact, but provide very good approximations unless an
object is small enough that quantum effects become important.

Conservation of Energy and Momentum: The laws of conservation of energy and
momentum provide a way to predict and describe the movement of objects.
e Kinetic energy can be calculated by using the formula E = (1/2)mv 2.
e The principles of conservation of momentum and energy can be used to solve
problems involving elastic and inelastic collisions.

79



National Standards addressed in this unit

Science as Inquiry: CONTENT STANDARD A:

As a result of activities in grades 9-12, all students should develop
e Abilities necessary to do scientific inquiry

e Understandings about scientific inquiry

Science and Technology: CONTENT STANDARD E:

As a result of their activities in grades 9-12, all students should develop an understanding
of

e Abilities of technological design

e Understandings about science and technology
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VOCABULARY

Ammunition Gunshot Residue (GSR)
Ballistics Indented Writing
Barrel Lands And Grooves
Bore Muzzle

Breech Obliteration

Bullet Pistol

Caliber Point-Blank Range
Cartridge Propellant
Counterfeiting Questioned Document
Diacritics Revolver

Document Analysis Rifle

Document Expert Rifling

Erasure Semiautomatic
Exemplar Shell Casing

Firearm Striations

Forgery Trajectory
Fraudulence Watermark

Gauge

ACTIVITIES

Lab: Handwriting analysis

Activity: Analysis of ransom note and expert testimony
Activity: U.S. Currency Examination: Real or forgery?
Activity: Firing Pin Match

Lab: Bullet Trajectory

PERFORMANCE ASSESSMENT

As per lab rubrics.

CAREER AWARENESS

Document expert
Ballistic expert
Forensics technician
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CORE TEXT FOR STUDENTS

Forensic Science: Fundamentals & Investigations, 1% ed., Anthony J. Bertino, South-
Western Cengage Learning, Mason OH 2008

ADDITIONAL TEXTS/ RESOURCES FOR USE BY STUDENTS

Books

Abagnale, Frank W. The Art of the Steal: How to Protect Yourself and Your Business
from Fraud, Ame r i ¢ a 6 $New Mork:CBroadwmas, 2002.

David, A. J. and L. Exline. Current Methods in Forensic Gunshot Residue Analysis.
Boca Raton, FL: CRC Press, 2000.

Di Maio, Vincent J. Gunshot Wounds: Practical Aspects of Firearms, Ballistics, and
Forensic Techniques. Boca Raton, FL: CRC Press, 1999.

Department of the Treasury, United States Secret Service, Know Your Money,
Washington, D. C.: U.S. Government Printing Office, 1998.

Ganzel, Dewey. F o r t u n e sByesdThdWareeof John Payne Collier. Oxford,
UK: Oxford University Press, 1982.

Grebanier, Bernard. The Great Shakespeare Forgery, Portsmouth, NH: Heinemann,
1966.

Haring, J. Vreeland. Hand of Hauptmann: The Handwriting Expert Tells the Story of the
Lindbergh Case. Montclair, N.J.. Patterson Smith (reprint), 1937.

Heard, Brian J. Handbook on Firearms and Ballistics: Examining and Interpreting
Forensic Evidence. Boca Raton, FL: CRC Press, 1997.

Pejsa, Arthur J. Modern Practical Ballistics. Minneapolis, MN: Kenwood Publishers,
2001.

Platt, Richard. Crime Scene. Englewood Cliffs, NJ: Prentice Hall, 2006.

Journals

El'l en, D. M. et al., “The Use of Electrostat
| mp r e s RorersinSsienck International 15 (1980): 53.

Kilty, J. W, “Activity after Shooting and I
Journal of Forensic Sciences 20 (1975): 2109.

Magnuson, Ed. “ HTine,|Mayrl6, 8983RB&47.ged Di ari es,
Maiti, P. C.s drPowderBWwPlalteter ol elsurnalof Bl oodst
the Forensic Science Society 13 (1973): 197.

Pfefferli, P. W., “Application of Microspect

Forensic Science International 23 (1983): 129.

Pl ummer , Eor Yer y TGhanrMdters, Beceinber 1995, pp. 8-11.

Tontarski, R. E. Jr. et al., “Automated Fire
for Firearms Identification —A n U p diaurnad of Forensic Sciences 43 (1998): 641.
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Woi t en, G Partidle. Analysis forathle Defectidn of Gunshot Residue, I:
Scanning Electron Microscopy/Energy Dispersive X-Ray Characterization of Hand
Deposi t s floumaiof Forensic Sniemces™24 (1979): 400.

Websites

www.qdewill.com; document examination

www.forgeryfinder.com

www.fbi.gov/ha/lab/fsc/backissu/april2000.swgdocl.htm; forensic document
examination

www.fbi.gov/ha/lab/fsc/backissu/april2001/held.htm; handwriting and typewriting
www.fdeservices.com/Exemplars.htm; getting handwriting samples
www.faculty.ncwc.edu/toconnor/425/425lect05.htm; document examination
www.stfrancis.edu/ns/diab/Forensicl/Ballistics1_files/frame.htm
www.firearmsid.com/new_index.htm
www.faculty.ncwc.edu/toconnor/425/425lect.06,htm; ballistics tutorial
www.fbi.gov/ha/lab/fsc/backissu/april2000/schehl1.htm#FirearmsID
www.medstat.med.utah.edu/WebPath/ TUTORIAL/GUNS/GUNINTRO.html
www.fbi.gov/libref/historic/famcases/weinber/weinbernew.htm; Weinberger kidnapping
www.fbi.gov/libref/historic/famcases/lindber/lindbernew.htm; Lindbergh kidnapping
http://www.usatoday.com/educate/newmoney/index.thm
http://www.moneyfactory.gov/newmoney/index.cfm
http://www.lib.udel.edu/ud/spec/exhibits/forgery/wise.htm
http://ww.crimelibrary.com/criminal_mind/scams/shakespeare/6.html
http://www.secretservice.gov/money detect.shtml
http://ww.myhandwriting.com/celebs/ransom1.html
http://www.crimelibrary.com/forensics/literary/3.htm
http://www.courttv.com/talk/chat_transcripts/2001/1025baggett.html
http://www.handwritingsherlock.com

www.abc.news.com, Oct . 30, 2003, “Uncovering
http://www.firearms.iD.com

http://www.bis.gov/oco/ocos115.htm

MATERIALS AND SUPPLIES

As per lab procedures
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http://www.qdewill.com/
http://www.forgeryfinder.com/
http://www.fbi.gov/hq/lab/fsc/backissu/april2000.swgdoc1.htm
http://www.fbi.gov/hq/lab/fsc/backissu/april2001/held.htm
http://www.fdeservices.com/Exemplars.htm
http://www.faculty.ncwc.edu/toconnor/425/425lect05.htm
http://www.stfrancis.edu/ns/diab/Forensic1/Ballistics1_files/frame.htm
http://www.firearmsid.com/new_index.htm
http://www.faculty.ncwc.edu/toconnor/425/425lect.06,htm
http://www.fbi.gov/hq/lab/fsc/backissu/april2000/schehl1.htm#FirearmsID
http://www.medstat.med.utah.edu/WebPath/TUTORIAL/GUNS/GUNINTRO.html
http://www.fbi.gov/libref/historic/famcases/weinber/weinbernew.htm
http://www.fbi.gov/libref/historic/famcases/lindber/lindbernew.htm
http://www.usatoday.com/educate/newmoney/index.thm
http://www.moneyfactory.gov/newmoney/index.cfm
http://www.lib.udel.edu/ud/spec/exhibits/forgery/wise.htm
http://ww.crimelibrary.com/criminal_mind/scams/shakespeare/6.html
http://www.secretservice.gov/money_detect.shtml
http://ww.myhandwriting.com/celebs/ransom1.html
http://www.crimelibrary.com/forensics/literary/3.htm
http://www.courttv.com/talk/chat_transcripts/2001/1025baggett.html
http://www.handwritingsherlock.com/
http://www.abc.news.com/
http://www.firearms.id.com/
http://www.bis.gov/oco/ocos115.htm

SECTION IllI

Goals and Standards
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The Connecticut Framework — K-12 Curriculum Goals and Standards

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy

How is scientific knowledge created and communicated?

Content Standards ~ Expected Performances

SCIENTIFIC INQUIRY

. Scientific inquiry is a thoughtful and coordinated attempt to search out, describe,
explain and predict natural phenomena.

. Scientific inquiry progresses through a continuous process of questioning, data
collection, analysis and interpretation.

. Scientific inquiry requires the sharing of findings and ideas for critical review by
colleagues and other scientists.

SCIENTIFIC LITERACY

. Scientific literacy includes the ability to read, write, discuss and present coherent
ideas about science.
. Scientific literacy also includes the ability to search for and assess the relevance

and credibility of scientific information found in various print and electronic media.

SCIENTIFIC NUMERACY

. Scientific numeracy includes the ability to use mathematical operations and
procedures to calculate, analyze and present scientific data and ideas.

D INQ.1 Identify questions that can be answered through scientific investigation.

D INQ.2 Read, interpret and examine the credibility and validity of scientific claims
in different sources of information.

D INQ.3 Formulate a testable hypothesis and demonstrate logical connections
between the scientific concepts guiding the hypothesis and the design of the experiment.
D INQ.4 Design and conduct appropriate types of scientific investigations to
answer different questions.

D INQ.5 Identify independent and dependent variables, including those that are
kept constant and those used as controls.

D INQ.6 Use appropriate tools and techniques to make observations and gather
data.

D INQ.7 Assess the reliability of the data that was generated in the investigation.

D INQ.8 Use mathematical operations to analyze and interpret data, and present
relationships between variables in appropriate forms.

D INQ.9 Acrticulate conclusions and explanations based on research data, and assess

results based on the design of the investigation.
D INQ.10 Communicate about science in different formats, using relevant science
vocabulary, supporting evidence and clear logic.

Grade 9

Core Themes, Content Standards and Expected Performances

Strand I: Energy Transformations Content Standards

Energy Transfer and Transformations — What is the role of energy in our world?
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9.1 - Energy cannot be created or destroyed; however, energy can be converted from one
form to another.

. Energy enters the Earth system primarily as solar radiation, is captured by
materials and photosynthetic processes, and eventually is transformed into heat.

Grade 10

Core Themes, Content Standards and Expected Performances

Strand IV: Cell Chemistry and Biotechnology

Content Standards ~ Expected Performances

Structure and Function — How are organisms structured to ensure efficiency and survival?
10.1 - Fundamental life processes depend on the physical structure and the chemical
activities of the cell.

. Most of the chemical activities of the cell are catalyzed by enzymes that function
only in a narrow range of temperature and acidity conditions.
. The cellular processes of photosynthesis and respiration involve transformation of

matter and energy.

D 1. Describe significant similarities and differences in the basic structure of plant and
animal cells.

D 2. Describe the general role of DNA and RNA in protein synthesis.

D 3. Describe the general role of enzymes in metabolic cell processes.

D 4. Explain the role of the cell membrane in supporting cell functions.

Science and Technology in Society — How do science and technology affect the quality of
our lives?

10.2 - Microorganisms have an essential role in life processes and cycles on Earth.

. Understanding the growth and spread patterns of viruses and bacteria enables the
development of methods to prevent and treat infectious diseases.

D 5. Describe the similarities and differences between bacteria and viruses.
D 6. Describe how bacterial and viral infectious diseases are transmitted, and explain
the roles of sanitation, vaccination and antibiotic medications in the prevention and
treatment of infectious diseases.
D 7. Explain how bacteria and yeasts are used to produce foods for human
consumption.
Science and Technology in Society — How do science and technology affect the quality of
our lives?
10.3 - Similarities in the chemical and structural properties of DNA in all living
organisms allow the transfer of genes from one organism to another.
. The principles of genetics and cellular chemistry can be used to produce new
foods and medicines in biotechnological processes.

D 8. Describe, in general terms, how the genetic information of organisms can
be altered to make them produce new materials.
D 9. Explain the risks and benefits of altering the genetic composition and cell
products of existing organisms.
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Grade 10

Core Themes, Content Standards and Expected Performances
Strand V: Genetics, Evolution and Biodiversity

Content Standards ~ Expected Performances

Heredity and Evolution—-Wh at processes are responsible

10.4. - In sexually reproducing organisms, each offspring contains a mix of
characteristics inherited from both parents.

. Genetic information is stored in genes that are located on chromosomes inside the
cell nucleus.
. Most organisms have two genes for each trait, one on each of the homologous

chromosomes in the cell nucleus.

D 1. Explain how meiosis contributes to the genetic variability of organisms.

D 2. Use the Punnett Square technique to predict the distribution of traits in mono- and
di-hybrid crossings.

D 3. Deduce the probable mode of inheritance of traits (e.g., recessive/dominant, sex-
linked) from pedigree diagrams showing phenotypes.

D 4. Describe the difference between genetic disorders and infectious diseases.

Heredity and Evolution—-Wh at processes are responsi bl e

10.5 - Evolution and biodiversity are the result of genetic changes that occur over time in
constantly changing environments.

. Mutations and recombination of genes create genetic variability in populations.

. Changes in the environment may result in the selection of organisms that are
better able to survive and reproduce.

D 5. Explain how the processes of genetic mutation and natural selection are related to
the evolution of species.

D 6. Explain how the current theory of evolution provides a scientific explanation for
fossil records of ancient life forms.

D 7. Describe how structural and behavioral adaptations increase the chances for
organisms to survive in their environments.

Science and Technology in Society — How do science and technology affect the quality of
our lives?

10.6 - Living organisms have the capability of producing populations of unlimited size,
but the environment can support only a limited number of individuals from each species.

. Human populations grow due to advances in agriculture, medicine, construction
and the use of energy.
. Humans modify ecosystems as a result of rapid population growth, use of

technology and consumption of resources.

D 8. Describe the factors that affect the carrying capacity of the environment.

D 9. Explain how change in population density is affected by emigration, immigration,
birth rate and death rate, and relate these factors to the exponential growth of human
populations.

D 10. Explain how technological advances have affected the size and growth rate of
human populations throughout history.
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NSTA National Standards

National Committee on Science Education Standards and Assessment, National Research
Council

ISBN: 0-309-54985-x, 272 pages, (1996)

This free PDF was downloaded from: http://www.nap.edu/catalog/4962.html

Science as Inquiry

CONTENT STANDARD A:

As a result of activities in grades 9 - 12, all students should develop
e Abilities necessary to do scientific inquiry

e Understandings about scientific inquiry

CONTENT STANDARD B:

As a result of their activities in grades 9-12, all students should develop an understanding
of

Structure of atoms

Structure and properties of matter

Chemical reactions

Motions and forces

Conservation of energy and increase in disorder

Interactions of energy and matter

Life Science

CONTENT STANDARD C:

As a result of their activities in grades 9-12, all students should develop an understanding
of

The cell

Molecular basis of heredity

Biological evolution

Interdependence of organisms

Matter, energy, and organization in living systems

Behavior of organisms

CONTENT STANDARD D:

As a result of their activities in grades 9-12, all students should develop an understanding
of

e Energy in the earth system

e Geochemical cycles

e Origin and evolution of the earth system

e Origin and evolution of the universe
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Science and Technology

CONTENT STANDARD E:

As a result of their activities in grades 9-12, all students should develop an understanding
of

e Abilities of technological design

e Understandings about science and technology

Science in personal and cultural perspectives

CONTENT STANDARD F:

As a result of their activities in grades 9-12, all students should develop an understanding
of

Personal and community health

Population growth

Natural resources

Environmental quality

Natural and human-induced hazards

Science and technology in local, national, and global challenges

History and Nature of Science

CONTENT STANDARD G:

As a result of their activities in grades 9-12, all students should develop an understanding
of

e Science as a human endeavor

e Nature of scientific knowledge

e Historical perspectives
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SECTION IV -

Learning Resources
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SUPPLEMENTAL RESOURCES

Books, journals, websites (some in classroom; many listed in curriculum; in texts, etc.).

Films, videos, web clips: Many available on every topic.

Guestspeakers: Law enf orcement officers, | awyers, pa
Field trips: Norwalk P.D. (gun tank), CT State Crime lab, etc.
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Forensics Research Project Rubric

Name:

Final Score:

This analytic rubric is used to verify specific tasks performed when researching and presenting your project. If the
task has been successfully completed, all points are awarded. If the task is incomplete half points may be awarded.

No points are awarded if the task is not attempted.

. L . Student Teacher
Category Scoring Criteria Points Evaluation || Evaluation
Introduction: Includes rationale for choosing topic; background 10
10 points || information; special interest
All pertinent concepts covered, e.g., description of crime/case,
location, crime scene, evidence, forensic methodology, 20
personnel involved, trial, outcome
Information || Presentation demonstrates the application of the most current
50 points  ||scientif i ¢ i nf or mat iideasabodt the tapib e g
Information is presented i 20
pasted" from research sources.
(Any complex terms must be explained)
Bibliography in proper format; minimum 5 reliable sources 10
from variety of resources (graded by Mrs. Bennett)
Visual aids (posters, PP) clear, neat, easy to read, and support 10
oral presentation, not replace it.
Presentation || Presenters maintain eye contact with audience, proper posture, 5
20 points  {fand decorum...
Presenters speak clearly, distinctly, and effectively; every 5
audi ence member should be
Presentation contains contributions from each member of group;
each person must speak.
Presentation well prepared and organized with all materials 5
o " present and ready to use.
vera Minimum 5 minutes; maximum 12 minutes in length
20 points
Appropriate responses to audience questions. 10
There are no spelling errors, visible corrections, or obvious 5
grammar errors.
Score Total Points 100
Self- .
. Students are expected to honestly evaluate their own work.
evaluation
Deadline All turned-in assignments must be complete by the assigned deadline. The due date for this

assignment is:
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Evaluation

Your group must analyze all evidence and consider all possibilities and offer a scientific explanation. The final project is a
presentation of your evidence to the class. Your grade is based upon your knowledge in your area of expertise, present
evidence (board display & oral report), and whether or not your group's analysis of evidence thoroughly explains the crime.

Quiz for
area of
expertise

Prese ntation
of evidence
board
display

Presentation
of evidence
oral using
visual aid

Answered only
one question
cor rectly by
due date, or
answered all
questions
correctly, but
turned them in
past the due
date.

More than 3 of
the following
are missing:
Name of police
department,
name of case,
names of group
members, titles
of evidence are
size 30 font,
includes all
pictures of
evidence

Evidence and

conclusion not
clearly argued
or completely

missing.

Two of the
group
members do
not par ticipate
in

presentation,
do not have
eye contact,

Answered 2
of the
questions
correctly by
due date.

2-3 of the
following are
missing:
Name of
police
department,
name of
case, nhames
of group
members,
titles of
evidence are
size 30 font,
includes all
pictures of
evidence

Evidence is
not clearly
argued,
conclusion is
vague.

One of the
group
members
does not
participate in
presentation,
does not
have eye

Accomplished

3

Answered three
of the questions
correctly by due
date.

One ofth e
following is
missing: Name of
police
department,
name of case,
names of group
members, titles
of evidence are
size 30 font,
includes all
pictures of
evidence

Evidence is
clearly argued
and conclusion is
present.

All group
members
participate in
presentation, all
members present
using eye
contact, voice
projection, logic

Answered all
questions
correctly by due
date.

Name of police
department,
name of case,
names of group
members, titles
of evidence are
size 30 font,
includes all
pictures of
evidence

Evidence is
clearly argued,
conclusion is
present and
written
accurately.

All group
members
participate in
presentation, all
members present
using eye
contact, voice
projectio n, logic

ation of

Score
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Inquiry Laboratory Report Rubric

Name:

” Final Score:

This analytic rubric is used to verify specific tasks performed when preparing your lab report. If the task has been
successfully completed, all points are awarded. If the task is incomplete half points may be awarded. No points are
awarded if the task is not attempted.

Category Scoring Criteria Points E\?;IIJL?:{;;n El—gla;:t?;n

Question is clearly stated; appropriate background 10
Problem and information/research is provided regarding the subject
Hypothesis
20 points Possible solution/prediction for the problem in complete 10

sentence(s); statement is testable.
Complete, detailed list of ALL substances, organisms, and 10
equipment used in the lab. Be precise!

Experimental - - - - -

Design: Materials Detailed list of steps taken in lab written in complete 10

and Methods sentences; procedure should be repeatable.

30 points Control and experimental groups specified; controlled,
independent/experimental, and dependent variables 10
specified.

Data, observations, drawings and notes taken from 10
Observations and experiment; clear and understandable.
Dat_a Presentation of data in table, graph, or chart format; may be 10
25 points attached on separate sheet if necessary.
|AII tables, graphs, and charts labeled clearly and accurately. ” 5 ” ”
Hypothesis is accepted or rejected based upon lab results 5
(Chi square for Drosophila lab).
Explanation of acceptance/rejection of hypothesis based
upon analysis of data from lab; include averages, highest, 10
Analvsis and lowest, control, independent/dependent variables, etc. to
nalysis an help reader understand your results.
Conclusions
25 points Discussion of possible sources of experimental error that
may have occurred in collection of data, experimental 5
design, etc. that could influence and skew results.
Overall: Typed, double spaced, no spelling errors or visible
corrections (proofreading is required — even with spell 5
check!); follow given lab format.
Score Total Points 100

Self-evaluation

Students are expected to honestly evaluate their own work.

Deadline

All turned-in assignments will be completed by the assigned deadline. Reports submitted the
day after the deadline will lose 10% credit. The due date for this assignment is:
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