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Science in Motion

Juniata College

   


CSI – Cookie Science Investigation 

Standards: 
3.1.7. D Scale as a way of relating concepts and ideas to one another by some measure. Used in the shoe to height part of the lab.

3.2.7. B Apply process knowledge to make and interpret observations. Especially in Fingerprint analysis, Chromatography, Shoe print and team conclusion.

3.7.7. A Safety and appropriate use of tools.

3.2.7. C Identify and use the elements of scientific inquiry to solve problems (crimes).

Introduction and background: 
This is a CSI lab with a light touch. The crime scene is a kitchen where cookies have been baked for your classes. The culprit(s) have raided the cookies and left evidence behind. This lab is divided into a series of stations to examine evidence and make guesses or conclusions. The students work in groups (teams) and will receive grades or bonus points or prizes depending on how well they do naming the guilty party or parties.
Scenario: 
This morning, Mrs. Russo went to collect the cookies she had baked last night before for her classes from the dorm kitchen and found, to her dismay and horror, that someone had eaten some of them.  After a small investigation, she found a carton of milk in the recycling can and an empty glass of milk sitting on the counter.  A piece of hair was found stuck to the bottom of the glass.  A half eaten Air Head was left next to the glass of milk.  A list of groceries was found on the counter top.  One good quality muddy shoe print was found just inside the kitchen door, with a trail of muddy prints in the hall and a few clumps of dried mud scattered around the kitchen.  

Due to Mrs. Russo’s quick thinking, she was able to collect enough evidence to catch the cookie thief.  She narrowed down the suspects to THE COUNSELORS, since there is no record of any campers having left their rooms and sprinklers are only turned on at 11 PM.

What evidence should have been collected?

The evidence Mrs. Russo collected is:

Milk carton with a room number on it    Hair Sample
Grocery List

Teeth Impressions
    Finger Prints Photo of Muddy shoe print& length

Hair sample
Teeth impression

**This lab is divided into 5 stations – including one for students to make their conclusions.

Cookie Science Investigation: Chromatography Worksheet
Materials: 
Labeled Suspect pens, pre-cut pieces of Chromatography paper, isopropyl alcohol solvent, beaker, splints, crime scene note(which we have already done the chromatography to. (10) 30 ml. beakers

Procedure:
1. Use 1 piece of chromatography paper for each pen and place a dot of ink about 2 cm. From the bottom of the paper and mark the sample with the name of the suspect.

2. Each sample will have a separate bottle of science. Eye ball so that only the very tip of the paper touches the alcohol in the bottle then tape the chromatography paper to the stick and let it sit until done.

3. Allow the alcohol to absorb up the paper until it almost touches the labels. Now list your observations:

4. Compare your results to the sample from the grocery list.

5. Are there any matches?  If yes, then who?

6. What are other ways your CSI team could use this lab technique?

7. Are there any other clues in the list that might be helpful?

Suspect(s):

Cookie Science Investigation: Trichology Worksheet
The scientific study of hair is called trichology and this field dates to the mid 1800s. Forensic scientists perform three major types of hair analysis. Chemical assays are used to assess the use of illegal drugs, to screen for the presence of heavy metals in the body, and to test for nutritional deficiencies. The root of the hair has cells that contain DNA, which can be used for DNA analyses. Microscopic comparison of hair collected from two different places is used to determine if the hairs are from the same person or animal. 

http://www.highbeam.com/doc/1G2-3448300276.html
Materials:  (6) Microscopes , slides and cover slips, hair samples from counselors, hair from crime scene.

Procedure:

1. Microscopes will be set up with prepared slides of each counselor’s hair and one with the hair found at the scene.
2. Microscopes are focused so all you have to do is use the fine focus knob to get a clear image.
3. Circle your observations for each of the counselor samples.
Terminology:

Color: Colorless (white), Blonde, Red, Brown, Black
Thickness: Thin, Medium, Thick

Texture: Coarse, Medium, Smooth

Style: Curly, Straight, Frizzy, Split Ends

Length: Long, Medium, Short

Other: Anything else you may notice

Circle one for each category
Suspect Sample

Color: Colorless (white), Blonde, Red, Brown, Black
Thickness: Thin, Medium, Thick

Texture: Coarse, Medium, Smooth

Style: Curly, Straight, Frizzy, Split Ends

Length: Long, Medium, Short

Other:

Sample 1: Suspect 1
Color: Colorless (white), Blonde, Red, Brown, Black
Thickness: Thin, Medium, Thick

Texture: Coarse, Medium, Smooth

Style: Curly, Straight, Frizzy, Split Ends 

Length: Long, Medium, Short

Other:

Sample 2: Suspect 2
Color: Colorless (white), Blonde, Red, Brown, Black
Thickness: Thin, Medium, Thick

Texture: Coarse, Medium, Smooth

Style: Curly, Straight, Frizzy, Split Ends

Length: Long, Medium, Short

Other:

Sample 3: Suspect 3
Color: Colorless (white), Blonde, Red, Brown, Black
Thickness: Thin, Medium, Thick

Texture: Coarse, Medium, Smooth

Style: Curly, Straight, Frizzy, Split Ends

Length: Long, Medium, Short

Other:

Sample 4: Suspect 4
Color: Colorless (white), Blonde, Red, Brown, Black
Thickness: Thin, Medium, Thick

Texture: Coarse, Medium, Smooth

Style: Curly, Straight, Frizzy, Split Ends

Length: Long, Medium, Short

Other:

Sample 5: Suspect 5
Color: Colorless (white), Blonde, Red, Brown, Black
Thickness: Thin, Medium, Thick

Texture: Coarse, Medium, Smooth

Style: Curly, Straight, Frizzy, Split Ends

Length: Long, Medium, Short

Other:

Suspect(s):

< http://www.fbi.gov/hq/lab/fsc/backissu/april2005/standards/2005_04_standards02.htm>

Dental Impressions Directions

Today you will use 2 methods to obtain impressions of your upper and lower teeth.
1. Styrofoam impressions:

Materials: Thick Styrofoam plates or flat thick (1-2 cm.) pieces of       Styrofoam, scissors

Procedure: 

1. Divide the Styrofoam plate into 6 equal wedges or cut the Styrofoam piece into wedges that are about 9 cm. at the widest and 11 cm. long.

2. Use 2 pieces of plate stacked together or one piece of the thicker Styrofoam – cut off 2 cm. from the pointed end of wedge.

3. Place what you just made into your mouth as far as possible.

4. Bite down on the wedges firmly and then remove them.

5. Label the top and bottom of wedges as either Top or Bottom Teeth.

6. Check it out !! Count the number of teeth on top and bottom.

a. What other characteristics do you notice?

b. Were teeth missing, Spaces, or Chips evident?
2. Carbon paper copies of impressions:

Materials: 4 pieces white paper cut into wedges 9 cm. at widest end and 11cm. long and 2 pieces of carbon paper cut to match the paper wedges.

Procedure: 

1. Make a carbon paper sandwich with the white paper (do not chew and swallow this sandwich)! You will place the carbon paper in between the paper with one shiny side up and the other shiny side down.

2. Place the sandwich in your mouth and then bite down firmly.

3. Remove the paper from mouth. Label the wedge top and bottom.

4. Check it out! Same Questions as Styrofoam Impressions.
3. Play dough Impressions:

1. Roll out a bite impression size piece of playdough.

2. Bite into the play dough enough to leave an impression.

3. Check it out! Same Questions as Styrofoam Impressions.
Cookie Science Investigation: Dental Forensics

Forensic dentists assist in crime solving by studying teeth and teeth impressions. Dental records are often used to identify people.  Because teeth are one of the hardest substances in the human body, they are frequently well preserved.  Dental x-rays or records showing fillings and position of teeth can help forensic dentists match teeth to the person. Eighty percent of the time teeth impressions are used to identify unknown victims.  (“CSI for Every Classroom”)

For CSI: Cookie Science Investigation, you will be using dental forensics to identify which suspect has a sweet tooth.  Use the space below to make note of any unique feature(s) that may help you identify a matching sample from the suspects.

Suspect(s):

Fingerprint Lifting Directions

Today you will lift your own prints and  tape them to a fingerprint card. You need to do every finger because every finger print is unique.
Materials:  
Petri dish, magnetic powder kit (includes magnetic powder and special magnetic wand), newspaper, clear packing tape, scissors, CSI agent fingerprint card.
Procedure: 

1. Make sure your work area is covered with a few layers of newspaper.

2. Make sure your finger tip is oily enough by rubbing them on the side of your nose.

3. Press your finger or thumb on the back of the Petri dish.

4. Dust the fingerprint with a wand full of iron dust from the magnetic powder fingerprint kit.

5. Carefully place a piece of packing tape over the print being careful to keep it smooth. Be careful not to get your other prints on the center of the tape.

6. Press the tape down and then carefully pull it up from one side.

7. Now place the fingerprint tape on the right spot on your CSI agent finger print card, and cut off excess tape.

8. Examine your prints and observe similar patterns.

9. Use the Finger print identification card on the table to identify patterns you see.

Cookie Science Investigation: Shoe Print Worksheeet 

MEASURED LENGTH OF SHOE PRINT (in inches)

There is a fairly reliable ratio of height to shoe print length. For guys it is around 15.5% of their height. For girls it's 14.5%. This ratio is fairly accurate, as a lot of people find that by doing this formula they get their shoe length almost exactly, but begins to breakdown with people that are unusually short and tall. So it works better with the 95% of the population that is between 5'2 and 6'5. (Yahoo Answers)

Materials: 
Picture of shoeprint and it’s measurement.
Procedure: 
Use the shoeprint , it’s measurement and the counselor’s bios to see if you can come up with any useful information or ideas.

Are there any counselors that this formula will not work for?

Men’s Formula: _____% 

Print Length (in inches) = Height (in inches) x Percent

L = H* ______

Height (in inches) = Print Length (in inches)/Percent


H = L/______

MATH WORKSPACE:

Approximate height if male = _________ in = _________ ft

Women’s Formula: _____% 

Print Length (in inches) = Height (in inches) x Percent

L = H*______

Height (in inches) = Print Length (in inches)/Percent


H=L/______ 

MATH WORKSPACE:

Approximate height if female = _________ in = _________ ft

Suspect(s):

Print Answer Sheet: 

Men’s Formula: 15.5% 

Foot Length (in inches) = Height (in inches) x Percent

L = H*0.155

Height (in inches) = Foot Length (in inches)/Percent


H = L/0.155

Women’s Formula: 14.5% 

Foot Length (in inches) = Height (in inches) x Percent

L = H*0.145

Height (in inches) = Foot Length (in inches)/Percent


H=L/0.145

Remember to convert percent to decimals!
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