Forensics 1


Title: Fingerprinting

Age Group: K-12

Type: Stage Show

Supplies: carbon black, makeup brushes, index cards, scotch tape, plastic plate

Description:

Prerequisites – Students should be prepped to explain the context of this demonstration.  Fingerprinting is an important tool in crime investigation.  A fingerprint is unique, and thus is also useful in identification and security applications.

Objectives - After this demonstration, the student should be able to:

1. Know that a finger print is unique

2. Identify three main classifications for fingerprints

3. Test for fingerprints using carbon black.

4. Understand how detectives employ this technology.

Abstract – In this hands on demonstration, students will leave fingerprints.  They then will dust for them and lift them so that they may be analyzed.

Step by Step Instructions – 


Prep-Work


1. Cut index cards in half.

2. Rip small pieces of tape.

3. Cover the table with newspaper (carbon black is messy!)

4. Pour a small amount of carbon black in the center of the plate.

During the Demonstration

1. Run fingertips through hair to pick up more oils.  This will result in a more defined fingerprint.

2. Press finger onto plate, rocking slightly back and forth.

3. Dabbing with the makeup brush, dust the area with carbon black until a clear outline of the fingerprint is observed.

4. Place a piece of tape over the fingerprint and slowly lift it from the plate.

5. Tape to the index card for the student to take home.

Clean up

1.   Try to save as much of the carbon black as possible.

2.   Throw away any left over materials.

Explanation –Fingerprints are imprints left by the ridges on a finger and therefore are the reversed reproduction of the patterns on the skin. There are three common patterns that are used to describe a fingerprint, arches, loops and whorls.  Loops are the most common pattern, found in 60% of all fingerprints.  Whorls are also fairly common, found in 35% of fingerprints, and arches are the most rare, found only in 5% of fingerprints.  Use the poster while describing these traits to the students.  To test that they understand the concept, ask them to identify one or more of the shapes in their own fingerprints or those of a classmate.  Fingerprinting is useful as an identification tool because fingerprints are unique.  That is, no two people have the same fingerprint.   Fingerprints are permanent, but the oils in your skin leave a mark on everything that you touch.  This is why running your fingers through your hair to pick up additional oil leaves a more defined print.  Follow this up by explaining how fingerprinting not only identifies criminals, but also accident victims and how it is used for security purposes (a computer reads the fingerprint of an employee and matches it to their fingerprint in a database to either allow or deny them access into a protected area).  Use the posters for this demonstration.  For older audiences, go into more detail about security procedures and how detectives use fingerprinting (see technical background)

Safety:  Don’t eat the carbon black.  

Technical Background:  In reality, there are more pattern groups within the classifications of arches, loops and whorls.  For example, one can observe a plain arch or a tented arch, which is much more narrow and defined.  Loops slant to the left or the right.  Whorls can be a plain spiral or two of these on one finger, known as a double loop whorl.  Additionally, there is a central pocket loops whorl, which has a definite spiral in the middle surrounded by arches or an accidental whorl.  Behind pattern classification, ridge characteristics also play into fingerprint identification.  There are three main characteristics, ridge endings, bifurcations, and dots, and then two that are combinations of these, short ridge (2 ridge endings) and spur (bifurcation and ridge ending).  Additionally, enclosures are small ridge ovals within the print.  Fingerprinting is a highly accurate method of identification because fingerprints do not change over the course of a person’s life.
More information about how fingerprinting is used in the crime lab and pictures of the different patterns can be found at the following website: http://www.state.ar.us/crimelab/printdefi.html

Key Terms:

Plain Arch:



Tented Arch:
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Left Slanted Arch:


Right Slanted Arch:

Plain Whorl:



Double Loop Whorl:
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Central Pocket Loop Whorl: 

Accidental Whorl
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A: Ending ridge







B: Island (dot)







C: Spur







D: Enclosure







E: Short Ridge







F: Bifurcation

