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Title:  Forensic Science:  Try It! 
Overview:  Forensic science is a varied field that keeps expanding.  Analysis, testing, hypothesis, deduction, etc. are all necessary skills.  Laboratory skills are extremely important to a forensic scientist.  Many tests can be performed to extract as much data out of evidence as possible.  This lesson allows the students to complete some of the testing.

Grade Level:  5-8
Subject Matter:

· Forensic Science

· Biology

· Biochemistry

· Chemistry

· Physics
Duration:  2-3, 50-minute periods
National Standards Addressed:

Science as inquiry

· Abilities necessary to do scientific inquiry.

· Understanding about scientific inquiry.
Physical Science

· Motion and forces.

· Properties and changes of properties in matter.

· Transfer of energy.
Science and technology

· Abilities of technological design.

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

· Science and technology in society.

History and nature of science
· Science as a human endeavor.

· Nature of science.
Objectives:
By the end of the lesson, the students should be able to:

· Describe how some forensic experiments are done in a lab.

· Deduce who the culprit is based on hard evidence.

Materials:  See individual experiments below.

Procedure:

1. Hook:  
a. Start off the class by having students get into pairs at a computer.  

b. Have the students log onto the following website:  http://www.virtualmuseum.ca/Exhibitions/Myst/en/game/index.phtml
c. Click on the “Help” icon for instructions on how to play. Students complete the activity in pairs.

d. Compare best scores.

2. Hone your skills

a. Keep the students in their small groups (pairs).

b. Have them log onto the following website: http://forensics.rice.edu/html/onlineactivities.html 

c. Have the students work their way through all the activities.

3. Solve the crime – a real case.

a. The following crime can be modified any way you choose.  The activities were written so the students gain a sense of the testing that can be done on evidence.  If you opt to have a “culprit” then be sure to keep the theme throughout the entire set of activities.

b. Place or let students get in groups of four.

c. Explain the activity.

i. “Yesterday, at the end of the day, someone switched my Coke with Diet Coke, making it unbearable to drink.  I want to know who played this prank on me.”

d. Present the first evidence (fingerprints).

i. “I found this on top of one of the shelves in the back of the room” (Hold up a glass with a dark liquid, presumably either Coke or Diet Coke).

ii. I see that the guilty person must have been in a hurry because he/she left some fingerprints on the glass.

iii. Present fingerprint background.

1. Due to oils, sweat, and dirt, almost every time we touch something we leave a trace.

2. No two fingerprints are the same.

3. Three basic fingerprint shapes:  loops, whorls, and arches.

4. Pictures and information can be found at:

5. http://www.doj.state.wi.us/dles/cibmanuals/files/Ident/HTML/fingerprintpatterntypes.htm - or -

http://www.odec.ca/projects/2004/fren4j0/public_html/fingerprint_patterns.htm 

iv. Fingerprinting.

1. Class Demo:  take the glass with culprit’s fingerprint and collect a sample.

a. Use a very light brush like the ones used in makeup.

b. Dip the brush into cocoa powder.

c. Lightly dust the fingerprint.

d. Using a piece of clear tape, press the tape to the print (sticky side down).  

e. Remove the tape.  The dusted fingerprint should come up with tape. 

2. Hand out the fingerprinting sheet.

3. This includes the instructions for taking fingerprints.

e. Present second piece of evidence (sugar testing).

i. “I found this clear glass of dark liquid, remember?  Well, I want to test it to see if it is really Diet Coke.  When I smell it, it’s hard to tell.  I never want to taste anything at the scene of a crime.  I will have to test a different way:  Does it contain sugar?” 

ii. Sugar testing

1. These are glucose strips and they will tell me if there is any sugar in this.

a. Provide for students two cups:  one with Coke and one with Diet Coke.  Label them.

b. Give each group two glucose test strips.  These can be found at any drug store.

c. When sugar is present the tip of the strip will change color.  If no sugar is present it should not change.

2. Have the glucose test results of the ‘tested’ drink (Diet Coke) out for students to compare. 

f. Present third piece of evidence (shoe prints).

i. “I noticed that the culprit must have just come from the playground because I found a shoeprint by the glass.  Actually, I found several prints around the glass…”

ii. “We will have to take ‘prints’ of these to deduce who has been at the scene of the crime.”

1. Before this portion of the lesson have it worked out with a few students to take prints of their sneakers.  

2. Choose sneakers that have similar tread to make the task more challenging.

3. If possible, try to make a print of one or two student’s shoes the day before to provide a comparison.

· By having two prints to compare, the students will not be able to deduce exactly (yet) who it was at the scene of the crime.

iii. You will want to work it out so that the culprit’s shoe is cast.

iv. Hand out the worksheet:  “Casting Foot Prints.”  

1. Go over the directions for this activity

2. If possible, mix the plaster of paris ahead of time.  This will make the lesson go faster.

g. Present the fourth piece of evidence (chromatography).

i. “The culprit must have really been in a hurry because he left behind his pencil case.  There were no names found in the case, but there was a handwritten homework assignment list with what I suspect to be the pen that made the list.”

ii. “I have three different pens up here.  We will do some tests on the inks to see whose pen made this note.  This is a fancy process called paper chromatography.”

1. Again, going with the culprit, the person who is guilty should have a favorite pen.  The pen that was found in the pencil case will lead the students to the guilty person.

2. Remember, the guilty person will have the fingerprints, the footprint, and the pen in the pencil case.

3. Explain the instructions on the handout.

4. Chromatography paper can be purchased through any science supply catalog.  Filter paper can be used in place of chromatography paper.

4. Solve the case – discussion.

a. Go over all the evidence in class.

i. Cover scientific principles

ii. Cover technological ideas

iii. Cover forensic basics.

b. Discuss who the evidence is leading to and why.
Handouts:

The Case of the Switched Coke
Your objective is to solve this crime:  Someone switched Mr./Mrs. __________ real Coke with Diet Coke, making it unbearable to drink.  ‘Who Dunnit?’

You will work through several testing sequences to try and find the culprit.  To do this you will receive several documents.  You must complete all of them to solve the case.  Good Luck!

Taking Fingerprints
For your first task, you must collect fingerprints from each person in your group and record them on this sheet.

Materials:

· Pencil

· Clear tape

· Worksheet

Procedure:

1. Make a deep, dark pencil smear by coloring on a piece of paper.  This will leave enough carbon behind to get a good print.

2. Press the tip of your index finger into the pencil smear.  Your finger should collect a good amount of carbon.  If not, rub your finger in the smear.

3. Have someone get a two inch piece of clear tape.

4. Press your finger onto the sticky side of the tape.  Viola, a fingerprint.

5. Stick your fingerprint onto this paper.

6. Repeat the process for all members of you team.

Sugar Testing
This task will require you to test for sugar in the unknown dark substance.  You will do this by using glucose test strips.  If there is sugar in the liquid it will change color, if no sugar is in the liquid then the strip will stay the same.

Materials:

· Three sample liquids:  Coke and Diet Coke 

· Glucose Test Strips

Procedure:

1. Obtain two glucose test strips.

2. Dip each one into each liquid.

3. Lay them out on a paper towel to examine the results.

4. Compare your results to the unknown liquid test that your teacher has.

5. Did the unknown drink contain any sugar? _____________

6. Was the unknown drink Diet Coke?  __________

7. Hmmmm…….

Casting Footprints
Task:  You will make a print of one member of your team’s shoes.

Materials:

· Shoe box lid or aluminum foil

· Plaster of Paris

· Shoe

Procedure

1. Mix the plaster of Paris (if your teacher hasn’t done it already)

2. Obtain a shoe box lid or make an aluminum foil tray.

3. Obtain the shoe.

4. Pour the plaster into the lid or aluminum foil tray.

5. Press the bottom of the shoe into the plaster.  If necessary sprinkle the bottom of the shoe with flour to allow it to release from the plaster.

6. Allow it to dry overnight.

7. Compare to the possible culprit’s shoe print.

Paper Chromatography
Task:  test the inks of three different pens.  Compare the results to the guilty ‘pen.’

Materials:
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Chromatography paper (or filter paper cut into .5” wide strips)

· Nail polish remover (acetone)

· Three small cups





· Three pencils

Procedure:

1. Obtain three strips of chromatography paper.

2. Pour a half a fingernail full of acetone into each of the three cups.

3. Set up the chromatography paper like the picture.  Place a single bold pen mark about .5” away from the bottom of the paper.

4. Set up the chromatography apparatus like this picture.  Note:  do not immerse the ink dot into the acetone. 

5. If the ink you are testing does not spread out, then retest using rubbing alcohol.

6. Allow the inks spread out until they almost reach the pencil.

7. Air-dry the chromatography papers.
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Compare to the culprits pen.

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
CSI Web Adventures 

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

Wisconsin Dept. of Justice – Crime Labs

http://www.doj.state.wi.us/dles/cibmanuals/files/Ident/HTML/fingerprintpatterntypes.htm
Special thanks to the following scientists for their help with this project:
Pulse of the Planet Programs: #4636 “KSC: Forensics - Fingerprints”, #4637 ““KSC: Forensics - Super Prints”

David Tate

Latent Print Examiner 
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