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Tonight’s Presenters: Roland Chhun, Joy Taylor, Dee Cardello
For more information about the club and science education events visit

www.scienceteaching.org
The activities on the following pages are from two different sources. 

Fingerprinting, lip prints, chromatography & are from http://www.geocities.com/Athens/Atrium/5924/forensicscienceactivites.htm
pH testing activity is from GEMS, Mystery Festival
Fingerprinting Background

http://www.geocities.com/Athens/Atrium/5924/forensicscienceactivites.htm

Almost every time you touch something, you leave a fingerprint. Our hands are covered with sweat pores.  Sweat is often mixed with other body oils and dirt and when you touch something with your fingers, the oils and dirt on your skin stick to the surface of the object leaving an imprint of your fingertips.  Prints that you can see with the naked eye are called visible prints.  Invisible prints are called latent prints.  Most fingerprints are latent prints.  A third type of print is a plastic print.  It is a print that leaves an impression on objects such as soap or clay. A forensic scientist is interested in fingerprints as a means of identification to help solve crimes.

Fingerprints have been used as a means of identification for centuries.  In ancient Babylon, fingerprints were used on clay tablets for business transactions and in ancient China, thumb prints have been found on clay seals.

Fingerprints were first used in the United States by the New York Prison system in 1903. The first criminal conviction based on fingerprint evidence was the case of Thomas Jennings who was charged with the murder of Charles Hiller, while committing a burglary in 1911.

Fingerprints offer an infallible means of personal identification.    The outer layer of skin on our fingers is made up of a series of ridges.  The ridges on each person's fingers are unique. Other personal characteristics change - fingerprints do not. 

The F.B.I. has a collection of fingerprints that numbers in the millions.  Investigators often compare fingerprints from a crime scene to the fingerprints in the F.B.I. fingerprint bank to see if they can find a match and thus know who committed the crime.  They often fingerprint suspects to see if their fingerprints match those found at the crime scene.

There are three basic types of fingerprints - the arch, the whorl and the loop.
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Arch patterns have lines that start at one side of the print and then rise toward the center of the print and leave on the other side of the print.

Whorl patterns have a lot of circles that do not leave either side of the print.

Loop patterns have lines that start on one side of the print and then rise toward the center of the print and leave on the same side of the print they start on.

Lip Prints

http://www.geocities.com/Athens/Atrium/5924/forensicscienceactivites.htm

The study of lip prints is called cheiloscopy.  A person's lip prints are unique.  The use of lip prints in criminal cases is limited because the credibility of lip prints has not been firmly established in our courts.  Below is an interesting article about how lip prints were used to identify a Peeping Tom. 

Web posted Sunday, February 15, 1998 6:27 a.m. CT


Lip print lands Peeping Tom in jail
The Associated Press 

NEWPORT NEWS, Va. (AP) - This peeper's pucker landed him in jail. 

Robert Neal Smith, 41, was sentenced to five months in jail Friday after pleading guilty to peeping into his neighbor's windows. He was charged with five counts of being a Peeping Tom after his lip prints matched ones left on a window in August. 

Police had lifted the impression in September and obtained a search warrant for Smith's lip marks. The state crime lab claimed the two were a match. 

Smith told the General District Court judge he was drinking heavily when he peeped into his neighbors' homes. At one point he was chased by a woman's husband and another woman caught him tampering with her window screen. 

  

The five basic types of lip prints used by forensic scientists are:
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Chromatography

http://www.yesmag.bc.ca/projects/paper_chroma.html
Chromatography is a method for analyzing complex mixtures (such as ink) by separating them into the chemicals from which they are made. Chromatography is used to separate and identify all sorts of substances in police work. Drugs from narcotics to aspirin can be identified in urine and blood samples, often with the aid of chromatography.
FINGERPRINTS 

Case #1 -- FINGERPRINTS
Yesterday, someone put salt in the sugar bowl on the teacher's table in the lunchroom.  Later in the day a large jar containing a mysterious white substance was found stashed behind the curtain on the stage.  The substance was later determined to be salt.  Upon investigation, a set of fingerprints was found on the jar.  Your job is to examine the fingerprints and decide if anyone in your class is the culprit in this crime.

AT THIS STATION:

Take your own fingerprints using the pencil and tape method and record them on the fingerprint chart. Using the magnifying glass, examine your prints and determine the types of prints you have on each finger (arch, whorl, loop).  

Dust for fingerprints by following the instructions below.

Examine the fingerprints which are in evidence on the clear plastic cup (these were obtained using crazy glue).

 

Additional Fingerprinting Activities:
Dusting for fingerprints:  Rub your finger across your nose or through your hair.  Make a fingerprint on a clean glass.  Sprinkle cocoa powder over the glass and brush the powdered area with a fine paintbrush to remove the excess powder and expose the print.  Place a piece of transparent tape over the print and lift the print from the glass.  If you use a dark glass or piece of plastic, use talcum powder instead of cocoa to lift the print.

 

Give each student a small piece of metal or plastic.  Have them rub their finger over their nose and make a fingerprint on the object.  Place the object in a jar and place several drops of superglue into the jar.  Be sure not to get the superglue on the print.  Close the lid of the jar and wait approximately 30 minutes.  The print will appear to be white.[image: image13]
LIP PRINTS

Before class have 10 people make a lip print on an index card.  Label the back of each card Suspect 1, 2, 3, etc.  Have the person designated as the guilty party make two copies of their lip print.  Label the back of the second lip print "guilty party."  Have the students compare the lip prints of the suspects to the guilty party.

The Case #2 – Lip Prints
A student at Dannelly School has been writing graffiti in lipstick on the girl's bathroom mirror.  She has been signing her work with her lip print.  The custodian is having to clean the mirror several times each day to remove the graffiti and is getting tired of this prank.  For the first hour of school he makes a list of the girls seen leaving the girls restroom.  The principal has each of the ten girls seen leaving the restroom make their lip print on an index card to compare to the lip print on the bathroom mirror.  Your task is to compare the lip prints of the suspects to the lip print found in the bathroom and identify the culprit.  Record your findings on the lip print classification chart.

 
AT THIS STATION:

Look at the data and decide which of the girls is leaving her lip prints on the mirror. Feel free to make a lip print of your own to see what sort of pattern your lips have.

Additional Lip Print Activities:
Before class, have someone make a lip print on a paper towel.  Have several lipsticks which are similar in color to use in the experiment.  Students will make chromatograms of the various types of lipsticks to determine which lipstick was worn by the guilty party.  

Cut the lip print on the paper towel into strips.  Give one strip to each group of students.  Next, give each group 5 plain strips of paper towels.  Have each group make a lipstick smear on one end of each blank paper towel with one of the five suspect lipsticks and label them #1-#5.   Place 1/2 inch of fingernail polish remover (acetone) in 6 different glasses for each group.  Loop the paper towel strip over a pencil.  Place the pencil over the top of the glass with the paper towel strip hanging down the center of the class.  Make sure the lipstick end of the paper towel strip is toward the acetone.  Have the end of the paper towel touch the acetone.  Observe how the lipstick separates into different colors on the paper towel.  Compare the chromatograms of the five suspect lipsticks to the chromatogram of the lip print.  Use the lipstick chromatogram sheet to record your findings



 

CHROMATOGRAPHY
In this activity, students must decide which ink pen wrote a ransom note.  Before class, write a fake ransom note with a black ink pen on a piece of filter paper.  You could make the note say anything you want, such as.... "If you want the classroom digital camera returned, put $250.00 in an envelope and leave it under the big plant in the school lobby at 2:30.  Come alone and leave as soon as you leave the money."  Wrap a piece of masking tape around each of 5 black ink pens and number them from 1 to 5.  Make sure you remember which number wrote the ransom note.

 

The Case #3 - Chromatography
     Someone has stolen the classroom digital camera!  We received this ransom note this morning.  I think this ransom note was written by a student in the class using one of the ink pens on the teacher's desk.  We are going to use chromatography and try to determine which pen wrote the ransom note.

     Cut 1/2 inch by 5 inch strips of filter paper.  Give each group of students 5 blank filter papers and one filter paper with a line 1/4" from the bottom written with the ransom note pen. Have the students make a line 1/4" from the bottom of each filter paper strip with one of the five suspect ink pens.  Have them write the number of each ink pen at the top of the filter paper strip in pencil.

      Place 1/2 inch of water in 6 different glasses for each group. (You would use fingernail polish remover (acetone) if your pens were permanent. Water works fine for water based inks.) Loop the filter paper strip over a pencil.  Place the pencil over the top of the glass with the filter paper strip hanging down the center of the class.  Make sure the ink print end of the paper towel strip is toward the acetone.  Have the end of the filter paper touch the acetone.  Observe how the ink separates into different colors on the paper towel.  Compare the chromatograms of the five suspect ink pens to the chromatogram of the ransom ink pen.  Use the ink pen chromatogram sheet to record your findings. 

 

AT THIS STATION:

Look at the ransom note. Using the method of chromatography, test each of the suspect’s pens. We have already done chromatography on the ransom note. Compare your results to the ransom note to determine which student took the videocamera.



pH TESTING
CASE #4 –pH TESTING

When investigating the crime scene police found two cups of brown liquid. The liquid appears to be cola but we can’t taste it for fear that there is poison inside. Fingerprint analysis shows us that one cup was used by Alfredo, a prime suspect, and one cup was used by Felix, the victim. 

AT THIS STATION: 

You will use two different methods to test the two cups of cola plus untainted regular and diet cola. By pH alone, what can you say about Felix’s drink? You will test the cola using pH paper and using red cabbage juice. Red cabbage juice is a natural acid/base indicator.  See Anthocyanin by Andy Sae (The Science Teacher, 1990) for additional information about using anthocyanin as a acid/base indicator.
If there is time, use the red cabbage juice to test a few household chemicals at this station. In your packet you have a short article about using red cabbage juice as an acid base indicator. This article includes the crayola crayon colors that correspond to the different pH values in red cabbage juice.
Please clean up before you leave this station.



DNA 

By Roland Chhun

DNA DNA DNA

Yeah that’s right!

Deoxyribonucleic acid

Grand Master C

Is ready to teach some biology

For those of us who don’t know

I’m going to cover just a bit of intro

About the history and structure

This isn’t a whack lecture

In nineteen hundred fifty one

Rosalind Franklin was just beginning to have some fun.

Using X-ray crystallography

She had a puzzle from her discovery.

Until one day

While she was away

Maurice Wilkins, her colleague

Had an oral leak

What was he thinking

I guess he didn’t want Ms. Franklin to have the Nobel bling bling

Mr. Wilkins told two other scientists

Who were able to find a piece that fits

James Watson and Mr. Francis Crick

Put together DNA’s double helix

It looks like a ladder that’s twisted around

There are many pieces to be found

Let’s start off with the building blocks called nucleotides

Don’t tune out, we’re just starting this ride


DNA

It must be here to stay

DNA
Until my hair turns gray

One to the two to the three

Are the numbers of pieces we must see

The phosphate, the sugar, and the base

Makes up the DNA of the living race

There are four bases all together

That link in pairs together

Adenine with Thymine

Guanine with Cytosine

Don’t forget DNA

Deoxyribonucleic Acid

I’m out of here
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DNA Activity

Objectives:

· Students will learn what DNA stands for.

· Students will learn names of scientists who discovered DNA.

· Students will learn parts that make up DNA as well as the shape of DNA.

· Students will learn how DNA is used in forensics.

Purpose:

· To introduce DNA.

Introductory questions:

· Can anyone tell me what the letters DNA mean?

· What is DNA?

· Has anyone ever seen DNA?

Input: 
The teacher will teacher the class about DNA using the plant model, a DNA model, 
and a guided demo of onion DNA extraction.

· DNA stands for deoxyribonucleic acid.

· Cells contain a set of operating instructions in the form of DNA.

· DNA always has the same basic structure.  Two long strands spiral to form a double helix.  

· DNA is made up of building blocks called nucleotides.  Nucleotides consist of a sugar called deoxyribose, a phosphate group, and one of four bases.  Adenine, guanine, thymine, and cytosine.

· The bases in each DNA strand do not occur in a regular order.  They form an alphabet of four letters that spell out a code that have words that are three letters long. These coded instructions are called codon.  There are 64 total.

· Thousands of gene paragraphs make up the complete book of instructions.

· Forensic scientist use DNA fingerprinting to match or clear suspects to crimes.

Modeling:

· Onion DNA extraction demo will be performed using instructions from website listed below.

· http://biotech.biology.arizona.edu/labs/DNA_extraction_onion_studt.html
Guided practice:
· Students will finish demo by adding isopropyl alcohol and pulling DNA strands.

Questions: (to be completed in book, discussed w/ partner, and then discussed in class.)

· Describe what parts make up DNA.

· What is a nucleotide?

· Explain the structure of DNA.

· Arrange the correct base pairs together.

DNA Model:

Materials:

8 Pipe cleaners total

2 White = Phosphate group (Do Not Cut)

2 Yellow or Purple = Sugar group (Cut into 1/8)

1 Blue = Adenine (Cut into ¼)

1 Green = Thymine (Cut into ¼)

1 Pink = Guanine (Cut into ¼)

1 Orange = Cytosine (Cut into ¼)
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A SMALL SAMPLING FORENSIC RESOURCES

GEMS ACTIVITY GUIDES

Lawrence Hall of Science, University of California, Berkeley, CA 94720-5200   (510) 642-7771

Mystery Festival

Fingerprinting

Crime Lab Chemistry

Lane, B. & Crawford, A. Eyewitness: Crime & Detection. New York : Dorling Kindersley
Owen, D. (2002). Police Lab: How forensic science tracks down and convicts criminals. Canada: Quintet Publishing.

Walker, P. & Wood, E. (1998). Crime Scene Investigations: Real-life science labs for grades 6-12. New York: Center for Applied Research in Education.
FORENSIC ACTIVITY SITES
http://www.shodor.org/workshops/forensic/
http://www.geocities.com/Athens/Atrium/5924/forensicscienceactivites.htm
[image: image16]
USEFUL FORENSICS WEB PAGES (collected by Mamaroneck HS in NY)

http://www.mamkschools.org/mhs/class/science/oreilly/forensic/sampling_of_site.htm 

The high school forensic science website is: http://www.mamkschools.org/mhs/class/science/oreilly/forensic/forensic.htm

http://courttv.com/onair/shows/forensicfiles/techniques [image: image17.png]



http://www.crime-scene-investigator.net/becomeone.html Becoming a Crime Scene Investigator

http://www.kruglaw.com/bibdex-only-class1.htm  Kruglick Law offices Bibliographic Page 
http://www.forensicpage.com/  Reddy’s Forensic Page 

http://courttv.com  Court TV 

http://forensic.to/forensic.html   Zeno’s Forensic Site 

 http://www.jjay.cuny.edu/_siteDirectory/siteIndexMain.asp?404;http://www.jjay.cuny.edu/programsUndergraduate/index.asp                    John Jay College  

 http://www.cbs.com/primetime/csi/main.shtml   CSI 

http://www.gwu.edu/~forensic/   The George Washington University 

http://medstat.med.utah.edu/kw/osteo/forensics/    Forensic Anthropology 

http://www.fbi.gov/kids/6th12th/investigates/investigates.htm  Interactive FBI (a strange flashlight) 

http://www.fbi.gov/kids/spykids/linkmaster.htm    Interactive FBI ( I spy) 

http://www.bbc.co.uk/science/genes/dna_detectives/thief_game/thief_game.shtml   BBC Gene Stories

http://www.discovery.com/      The Discovery Channel

http://dranilaggrawal.freeyellow.com/    Professor Aggrawal’s Site
FINGERPRINT DATA SHEET

Make your own finger prints and record the type of print (loop, whorl, arch). Compare them to your group members. 

	Right Thumb

type of print:
	Right index

type of print:
	Right middle

type of print:
	Right ring

type of print:
	Right pinkie

type of print:

	Left thumb

type of print:
	Left index

type of print:
	Left middle

type of print:
	Left ring

type of print:
	Left pinkie

type of print:


LIP PRINT DATA SHEET

Classify each suspect’s lip prints in the chart below. Create your own lip print. What kind of grooves do you have?

	
	Branching Grooves
	Short Vertical Grooves
	Long Vertical Grooves
	Diamond Grooves
	Rectangular Grooves

	Crime Scene Lip Print
	
	
	
	
	

	Suspect 1
	
	
	
	
	

	Suspect 2
	
	
	
	
	

	Suspect 3
	
	
	
	
	

	Suspect 4
	
	
	
	
	

	Suspect 5
	
	
	
	
	

	Suspect 6
	
	
	
	
	

	Your Prints
	
	
	
	
	


pH TESTING DATA

	
	pH paper
	Litmus Paper
	Red Cabbage Juice

	Regular Cola
	
	
	

	Diet Cola
	
	
	

	Felix’s Drink (victim)
	
	
	

	Alfredo’s Drink (suspect)
	
	
	


Based on your results what can you say about Felix’s drink? Has it been tampered with? If so, what kind of material has been added (acid, base, neutral)?

pH values of household substances:

	Baking soda pH = 
	Vinegar pH =
	

	Alka seltzer pH =
	
	


CHROMATOGRAPHY DATA SHEET

The ransom note has already undergone a chromatography test. The results are at your table. Your task is to figure out which pen was used to write the note. There are five pens used by students in the after school club (this is the group that had access to your camera).

Pen 1 = Rose Art, used by Jessica 

Pen 2 = EXPO, used by Tara

Pen 3 = Mr. Sketch, used by Sarah

Pen 4 = Vis a Vis, used by Allison

Pen 5 = Foohy, used by Mike

	RANSOM NOTE


	PEN 1
	PEN 2

	PEN 3


	PEN 4
	PEN 5








A














F





E
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