[image: image2..pict]
[image: image1.wmf]Theme:  Forensic Science
Title:  What is Forensic Science? 

Overview:  What is exactly forensic science?  This field is often misnamed and misunderstood.  What is seen on TV is a conglomeration of a few different vocations mixed with quite of bit of romanticism.  The job of a forensic scientist might not be as hyped up as what we see on TV, however, the importance of the job they perform has become incalculable in the legal world.
Grade Level:  9-12

Subject Matter:

· Forensic Science

· Biology

· Biochemistry

· Chemistry

· Physics
Duration: 4, 50-minute periods
National Standards Addressed:

Science as inquiry

· Abilities necessary to do scientific inquiry

· Understanding about scientific inquiry
Physical Science

· Structure and properties of matter

· Chemical reactions

· Motion and forces
Science and technology

· Abilities of technological design

· Understanding about science and technology
Science in personal and social perspectives

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

History and nature of science

· Science as a human endeavor

· Nature of scientific knowledge
Objectives:
By the end of the lesson, the students should be able to:

· Describe what forensic science is.

· Distinguish between a forensic scientist and a crime scene investigator.

· Identify the various sciences that are required to be a good forensic scientist.

Materials:

· Computer

· Projector

· Speakers

· Various materials for fingerprinting – see part 5 of this lesson
Procedure:

1. Set students up in small groups (2-4) with whiteboards and markers.

a. Instruct each group to do the following:

i. Draw a vertical line down the center of their boards.

ii. The left side of the board will be responses to:  What do you think forensic science is?

iii. The right side of the board will contain responses to:  What kinds of science do you need to know to be a good forensic scientist?

b. After some time (you decide) call the class back to attention.

c. List the thoughts on the board to discuss.
2. Watch the following video: 

http://www.youtube.com/watch?v=wpiyq5EA5SA 

a. Point out the drama and how cool it would be to be a forensic scientist like they see on TV…

b. Ask them if this is what they thought it was.  

i. Reveal that reality is not quite like this.

ii. Forensic science is different than crime scene investigation.

3. What is forensic science?

a. What is Forensic Science – Information Relay Race

i. Group the students in threes.

ii. Have all the students stand on one side of the room in their groups.  The computers that they will use should be on the other side of the room.

iii. Explain the objective, directions/procedure, grading, and prize

1. The directions are on the handout.

2. Grading:

a. 5 points per question

b. An additional five points to first place.  Four points to second place.  Three points to third place etc.

iv. Bring the students back together and explain the meaning of forensic science: a method of obtaining criminal evidence for purposes of using in a court of law.

1. Point out:  The use of the term "forensics" in place of "forensic science" is actually a globally-accepted misnomer considering that the term "forensic" is effectually a synonym for "legal" or "pertaining to courts", from the root Latin meaning:

http://www.tech-faq.com/forensic-science.shtml
4. What do forensic scientists do? – Debunking TV

a. Difference between forensic scientist and a crime scene investigator

i. Reveal this quote “A true forensic scientist is not a policeman, nor are they partial about the outcome of their examinations. They are objective investigators of scientific fact.”

b. Hand out the worksheet “What Do Forensic Scientists Do?”

c. Show the following videos, and instruct the students to answer the questions.  Stop and rewind the video as needed.

http://www.youtube.com/watch?v=kEkk13J3Ylk 

http://www.youtube.com/watch?v=pO8jUKx6tok 

5. The science in forensic science

a. Now that the students have looked into some of the skills needed to be a successful forensic scientist, they will look into the types of hard science that they need to know.

b. As an example of how technical this all can be demonstrate how to take latent fingerprints from a glass with overly-technical instructions.

c. Materials: superglue, electric mug warmer, hand-held fans, foil, tape, and a mug of warm water.

d. Make slides of the following so the students can follow along.

i. Again, the instructions on the slides have been written in an overly-technical way to show that mastery of science is important.

ii. The procedure can be viewed at: http://www.wonderhowto.com/how-to/video/how-to-take-fingerprints-with-superglue-16711/ 

iii. As you go step by step try to have the students decipher the technical jargon.

1. Obtain a receptacle made of corrugated cellulose that is approximately 650 in3.

2. Anchor down the rotary cyclonic machine with polyvinyl acetate coated cellophane.

3. Obtain a compromised liquid vessel and place inside corrugated receptacle.

4. Obtain a sufficient sample of H2O that has been induced with enough energy to bring its vapor pressure equal to atmospheric pressure.  Allow liquid to cascade into a flagon that can receive it.

5. Place flagon into the corrugated vessel off to the side. 

6. Make a parabolic vessel out of thin sheets of the thirteenth element on the periodic table.  Then place this onto a electrically driven thermal device.  The best thermal device to use is one that regularly transfer heat to a solution of 1,3,7-trimethylxanthine.  Administer a sufficient aliquot of methyl 2-cyanoacrylate into the parabolic vessel.  Turn on the thermal device.

7. Turn on the rotary, cyclonic machines and close the apex of the corrugated receptacle.

8. Wait ten minutes…

9. Peruse your results.

6. The Sciences in Forensic Science

a. Students will work in pairs to discover all the different sciences needed to solve a crime.

b. Have students find a partner to work with.

c. Hand each student a copy of “The Sciences in Forensic Science”

Expand cells as you see fit.

d. Go over the directions.

e. Assign two students to a computer.

f. The assignment could be due at the end of the period.

g. Go over the answers in class.

7. Lesson Conclusion.

a. To conclude the lesson, the class could watch one of the popular forensic/crime scene investigation shows and complete one of the following:

i. List all the sciences that they observe and describe how they are used in the show.

· This could be extended with different science related questions.

ii. Describe how the show supports what a crime scene investigator does or supports what a forensic scientist does.  Or do these shows offer a fictional portrayal?

Handouts:
What is Forensic Science? – Information Relay Race

Welcome to an information relay race!  You and your groups will answer some questions using some internet sites.  

How does it work?  All members of each team will wait together across the room.  When the teacher says “GO!”  The first person goes to the computer and is the only one to see the website and worksheet.  He/She will answer their question correctly and completely.  Once they are done, they will go back to their group and first discuss the answer to the third question.  Once an answer is on paper, the third team member will go the computer and look up a different website (listed on the paper) and answer their question completely and correctly.  Finally, the paper is handed to the teacher.

Note:  Winning the race will get you a big chunk of points, but it does not guarantee you the prize. The teacher will check the answers and add up all the points to determine the winner and the prize.

Good luck!!

1.  What does forensic mean?

http://www.tech-faq.com/forensic-science.shtml 

2. What does science mean?

http://wordnetweb.princeton.edu/perl/webwn?s=science
3. Combining the first two answers, what do you think the term forensic science means?

Guess:

Verify:

http://www.tech-faq.com/forensic-science.shtml 

What Do Forensic Scientists Do?
Watch the videos and answer the questions.
1.  In reality, forensic science is not the fast-paced solve-a-crime-in-an-hour that it is made out to be.  It is really rather ______________ as it is important. 

2. Describe the two types (or branches) of forensic science.

a. Forensic Scientist

b. Crime Scene Investigator

3. Where does a forensic scientist work?  Be specific and list all that apply.

4. What is the background of a crime scene investigator?

5. What does a crime scene investigator do?

6. Who does the investigation work?

7. Who does the analysis work?

8. Based on what you have seen, circle all the field/sciences that a forensic scientist would need to know.

Biology


Chemistry


Biochemistry

Ecology


Ballistics


DNA Analysis

Drugs/Toxicology

Fingerprinting

Physics

9. List at least six different skills that you would need to be a successful, thorough forensic scientist.

The Sciences in Forensic Science

You and a partner will research what each science does to participate in solving a crime.

Directions:  Using a computer, log on to each website and describe how each science is involved in forensic science.  In other words answer the question:  What does __fill in the science___ do to help solve a crime.

This is due by the end of the period.

	
	Examples of…
	How it’s used to solve the crime.

	Biology
	Anatomy/ Pathology
	

	
	http://thename.org/index.php?option=com_content&task=view&id=39&Itemid=42 

	
	Genetics
	

	
	http://www.ornl.gov/sci/techresources/Human_Genome/elsi/forensics.shtml 

	
	Entomology 
	

	
	Pulse of the Planet program #525: INSECT DETECTIVE 

	
	Microbiology
	

	
	http://www.actionbioscience.org/newfrontiers/salyersarticle.html 

	
	Botany
	

	
	http://www.fiu.edu/~ifri/FBotanylecture.htm 

	
	Dentistry/

Odontology
	

	
	http://en.wikipedia.org/wiki/Forensic_dentistry 

	
	Anthropology
	

	
	http://en.wikipedia.org/wiki/Forensic_anthropology 

	Chemistry
	
	
	

	
	Chemistry
	

	
	http://www.wisegeek.com/what-is-forensic-chemistry.htm 

	
	Isotopes
	

	
	http://news.bbc.co.uk/2/hi/science/nature/3632770.stm 

	
	Analytical Chemistry
	

	
	http://en.wikipedia.org/wiki/Analytical_chemistry 

	
	Toxicology 
	

	
	http://www.forcon.ca/learning/forensic_toxicology.html 

	Physics
	
	
	

	
	Ballistics
	

	
	http://www.enotes.com/forensic-science/ballistics 

	
	Inertia
	

	
	http://www.enotes.com/forensic-science/accident-reconstruction 


Additional Resources

Web Sites 

Kids’ Science Challenge – Scroll down to Detective Science http://www.kidsciencechallenge.com/html/sciencefair.php
Virtual Museum
http://www.virtualmuseum.ca/Exhibitions/Myst/en/game/index.phtml
Rice University Center for Technology in Teaching and Learning

http://forensics.rice.edu/html/onlineactivities.html 

Canada Wide Science Fair

http://www.odec.ca/projects/2004/fren4j0/public_html/fingerprint_patterns.htm
Biotech Project – The University of Arizona

http://biotech.biology.arizona.edu/labs/DNA_extraction_onion_studt.html 

How DNA Evidence Works – Howstuffworks.com

http://science.howstuffworks.com/genetic-science/dna-evidence.htm
Putting DNA to Work - NAS Science Museum

http://www.koshland-science-museum.org/exhibitdna/index.jsp
Forensic Entomology – Science in School 

http://www.scienceinschool.org/2006/issue2/forensic/
Decomposition: What happens to the Body After Death? – Australian Museum

http://www.deathonline.net/decomposition/index.htm
FBI Youth (see games, working dogs) – Federal Bureau of Investigations

http://www.fbi.gov/kids/6th12th/6th12th.htm
CSI: Crime Scene Investigated – University of Wisconsin

http://www.ornl.gov/sci/csd/Research_areas/ecms_rd_ear.html
Animation / Interactive

Autopsy of a Murder / Interactive File on Criminalistics (click on interactive file) – Centre Des Sciences De Montreal 

http://www.centredessciencesdemontreal.com/en/jeunes/jeunes_jeux.htm
Putting DNA to Work: Catch a Criminal – NAS Science Museum

http://www.koshland-science-museum.org/exhibitdna/crim05.jsp
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