Intro to Forensics Teacher notes
PART ONE:  FORSENIC BASICS

INTRODUCTION TO FORENSICS POWERPOINT

STUDENT HANDOUT for Vocabulary and Lesson Resources:

Vocabulary Introduction to Forensics

Vocabulary

Victim - one who is harmed or killed by another

Suspect - a person who is suspected or believed to have the possibility of committing a crime
DNA fingerprinting - the use of fragments of DNA to identify the unique genetic makeup of an individual. There are the RFLP method and the PCR method.

DNA Identification Law - In 1994, President Clinton signed, Under the new law, the Federal government has issued grants to various states to develop new forensic research laboratories (crime labs where DNA tests are given and studied). The act also initiated a national DNA index in which all states have access. The index is run by the FBI who established the Forensic Science Research and Training Center
Reference and source for vocabulary: 

· Thinkquest , located at this web address: http://library.thinkquest.org/28599/glossary.htm
LEARNING ACTIVITIES:

Forsensic DNA - http://library.thinkquest.org/28599/courtroom.htm
DNA Detective - http://www.tryscience.org/
In Depth – You can learn more about  forensics by clicking DNA on File at this web address:    http://library.thinkquest.org/28599/depth.htm 

ACTIVITY INTERNET INTERACTIVE

DNA Detective at tryscience.org  
See next page………

Introduction to Biotechnology

7th Grade Internet Activity

DNA DETECTIVE:  CAN YOU SOLVE THE CRIME?

Introduction to Biotechnology

7th Grade Internet Activity

DNA DETECTIVE:  CAN YOU SOLVE THE CRIME?

· Go to the Try Science website:  www.tryscience.org
· Click “View all Experiments” at the bottom right of orange folder.

· Click on Number 7: Technology and Engineering.

· From the list of activities on the right, click DNA Detective.

· Click try it online.  This may take a couple of minutes to load.

· Begin the activity.  Select  DNA Basics and answers questions to Part One: DNA basics.  Then select Crime Scene Investigation and answers questions to Part Two: Crime Scene Investigation.  To complete this activity, select the Lab and answer questions in Part Three: Go to the Lab!

PART ONE:  DNA BASICS

1.  What do the letters in DNA represent?

2. What inside your DNA makes you unique?

3. DNA profiling usually starts by collecting ___________ or ___________ cells from the _________________, ________________, and __________________. 

4. Each cell has a ___________, or center where the DNA is.

5. What is the first step as a DNA Detective?

6. What do DNA detectives use to open DNA

7.  _____________________ are long strands of twisted DNA.

8. What is the percentage of DNA that is different from another person’s?

9. ________________ is the technical term for your DNA code. (Hint:  Look in the TELL ME MORE section of this slide.)

10.  A long string of  DNA code is made up of molecules called ________________.

11.  A chemical is used to ___________________ the string at specific points in the code leaving different sized chunks of DNA.

12.   Gel is added to the chunks of DNA to help _______________flow through the DNA.   (Hint:  Look in TELL ME MORE.)

13.   DNA has an ______________________ electrical charge.

PART TWO:  GO TO THE CRIME SCENE!

1. Where did the crime occur?   

2. What is the crime?

3. Describe in your own words, the story of the stolen trophy.

4. What is the description of  the suspect given to the police by Charlie?

5. Why is the description given by Charlie not very helpful to the police?

6. A good DNA detective would want to know everyone’s ____________.

7. List the name, height, and age of each of the five suspects.

8. What are the three tasks you will need to do as the DNA Detective?

DNA DETECTIVE:  CAN YOU SOLVE THE CRIME?

. PART THREE:  GO TO THE LAB!

1. List the three types of equipment used in the lab to identify DNA.

2. What are the three chemicals used in the identification of DNA?

3. What samples from the crime scene should you select?

4. Which suspects should you test?

5. Which chemical did you used to break open the DNA?  

6. What chemical do you use next to cut the DNA into pieces?

7. Why is dye added before the DNA is placed into the gel?

8. Is DNA negatively or positively charged?

9. Why is an electrical current applied to the gel which contains the DNA?

10. Why is DNA identification alone not enough to convict a suspect?

11. What really happened?

DNA Basics - Answers

1. deoxyribonucleic acid

2. a code

3. skin, blood,crime scene, victim, suspects

4. nucleus

5. break open the DNA

6. soap

7. chromosomes

8.  0.2%

9. Genome

10.  bases

11.  cut

12.  electricity

13.  negative

Answers to Go to the Crime Scene

1. Skate park

2. Winner’s troph

3. (students to tell story)

4. dark hair, baggy jeans, orange sweatshirt

5. many of the skaters have dark hair and are wearing orange sweatshirts, an deny taking the trophy

6. story

7. (see slide)

8. (see slide)

Answers to Go to the Lab:
1. Tubes to collect samples, pipettor to add chemicals to process, gel tray to add  pieces of DNA and electricity

2. Enzymes, detergent and dye to process DNA

3. Crime scene a, crime scene b, and the victim

4. all 5 suspects should be tested

5. detergent first, 

6. then enzyme, 

7. the gel and DNA are clear,  dyeing the DNA allows it to be seen when placed in the gel

8. negatively

9. to separate the larger pieces of DNA from the smaller pieces of DNA in order to create a DNA pattern

***********

       crime scene sample B matches sample 4, crime scene sample b must be compared to   suspects, (A sample matches V or victim)

10. DNA narrows down the probability of suspects to a very small number of people

11.  Answers vary depending internet options:  Anya “Trippy” Trippelhaurer stole the trophy because Charlie broke up with her

POWERPOINT Mini lecture Information Resource for Forensics Basics

Forensic DNA  http://library.thinkquest.org/28599/courtroom.htm
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Over 100 years ago fingerprinting because the most accurate way to place a suspect at the scene of the crime. The technique was revolutionary and put many criminals behind bars. Now, however, a newer and more accurate method is being used: DNA testing, and it’s just as revolutionary, if not more so.
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Although DNA testing takes time--usually several weeks because of the legwork involved in matching base pair sequences--it is highly accurate; in one case, the odds that the match was incorrect were 350 million to 1! This makes DNA tests the most accurate piece of scientific evidence a lawyer can have. 
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The process is simple: two samples are taken, one from the suspect and one from the scene of the crime. The samples can be skin tissue, hair, blood, semen or vaginal fluid, and really anything else with cells in it (the two samples don’t even have to be the same material because all cells of the same organism have identical DNA). Then, the DNA of both samples is extracted, studied, and compared. If the DNA matches, then the suspect was at the scene of the crime. 
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DNA test results
By permission University of Illinois
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The techniques was first used in the late 1980’s to convict a Portland, Oregon, man of raping and impregnating his 13 year old daughter. Tissue samples were taken from both the man and the fetus (which had been previously aborted) and the DNA was analyzed. The results were conclusive and the man confessed. The test was remarkable not only in that it provided concrete evidence, but also because the samples compared weren’t from the same organism (the fetus had both the man’s and girl’s DNA, yet scientists were still able to find common sequences). 
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Since the late ‘80’s, DNA has been widely used in the courtroom. It was used as evidence in the 1995 O.J. Simpson trial. It was also used to clear deceased Sam Sheppard, the famous physician who was accused of killing his wife in 1954, but claimed a “bushy-haired” man did it (this true story inspired the TV series and movie “The Fugitive”). A DNA test proved that the blood at the murder scene wasn’t Sheppard’s or his wife’s--meaning someone else was there! This story is similar to countless others: since the advent of DNA testing, dozens of wrongly-convicted men have been pardoned and released. 
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Even DNA from animals has been used. In one case, a murder suspect accused of killing a couple and their dog was convicted after a DNA test proved that the suspect’s jacket had the dog’s blood on it. And in California, a poacher was sentenced after a DNA test proved that his refrigerator contained venison from eight different deer (six more than the legal limit). 
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DNA testing is the most accurate form of scientific evidence available--within millionths of a percent! It’s allowed the justice system to easily find the criminals--the right criminals--and keep them from harming society. 

DNA Testing: RFLP vs. PCR
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Two different DNA tests exist, the RFLP and the PCR. Both are very accurate, but they’re conducted in different ways. 
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The restriction fragment length polymorphism or RFLP (sometimes called DNA fingerprinting or profiling) is considered to be the more accurate of the two. This test examined sequences of base pairs in a section of a DNA strand with a high probability of being entirely unique to the donor. When a match is found, there is no question that the donor was at the scene of the crime. It’s very conclusive and finalizing. Unfortunately, the RFLP requires many sample cells from the crime scene like several strands of hair or large splatters of blood. The cells have to be “fresh”, too--that is, undamaged and recently dead. The test takes anywhere from 3 weeks to three months to complete, also. 

Electrophoresis Analogy
	[image: image11.jpg]



Electrophoresis gel
By permission University of Illinois 
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Although the PCR test, or polymerase chain reaction test, isn’t quite as accurate, it takes much less time to complete--a week at most. The test can be performed with minute crime scene samples, to, which helps investigators who have little physical evidence. The DNA doesn’t have to be recently collected, either; the PCR test can still be performed even years after--decades after--the fact, and still be just as accurate. This is because the PCT method involves copying the available DNA and analyzing only one specific gene, oftentimes the gene called HLA DQ alpha. Geneticists look for certain types of the gene (alleles) to determine matches. If no match is found, the donor was not at the crime scene. Matches are not conclusive, though, because many people may have--and are more than likely to have--the same alleles as the donor. Still, juries have convicted suspects based on PCR test results.

PCR Analogy
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Hematin crystals formed by adding Bertrand reagent when identifying blood
By permission Miami-Dade Police 


Objections to DNA Testing
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Even though DNA is so revolutionary and has aided in the prosecution of countless criminals, it hasn’t gone unnoticed by critics. In fact, it’s because of its high success rate that many defense attorneys attack it whenever the test results are unfavorable to their cases. Others believe that DNA tests don’t account for differences in ethnicity; whereas one ethnic group may have a higher probability of sequence matches than another group--in short, not much is known about how DNA is sequenced amongst the different races. People are also concerned about incorrect handling of evidence by police; a prime example of this was seen in the O.J. Simpson criminal trial. If the evidence to be genetically tested isn’t handled with extreme care, the DNA could be damaged, producing faulty test results. Still, though, DNA tests are undeniably the best forensic evidence available. 


Courtroom Admissibility 
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DNA testing has been admitted into the federal and state courts, and even into several justice systems around the world. The tests are, for the most part, highly accurate and usually very conclusive. 
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In federal courts, DNA tests are only admissible if they pass the Federal Rules of Evidence standards and guidelines (meaning that the tests can only be presented if the evidence is relevant to the case and will help the jury or judge reach a decision). The residing judge of each trial must decide if the DNA tests is generally accepted accurate by a majority of scientists (called the Frye rule) and has the right to withhold the results if he/she feels the test will only hinder the jury (if they will be confused or misinterpret the test).
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States have different laws concerning DNA tests. Some accept all forms of the tests (there are other methods besides the RFLP and PCR, but they aren’t as precise or accurate) while others, like California, will accept only the RFLP test because of its greater accuracy. Some states allow DNA test evidence to be admitted freely; others take a more cautious approach and examine the benefits of a test during each trial. 
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In 1994, President Clinton signed the DNA Identification Act which has many benefits. Under the new law, the Federal government has issued grants to various states to develop new forensic research laboratories (crime labs where DNA tests are given and studied). The act also initiated a national DNA index in which all states have access. The index is run by the FBI who established the Forensic Science Research and Training Center several years ago. A DNA standards advisory board was created to establish certain guidelines forensics laboratories must follow, as well. 

