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Module 1 
 
Intro to Forensics and Criminal Justice 
 
FYI (standards): Students will recognize and classify various types of evidence in 
relation to the definition and scope of Forensic Science. a.Compare and contrast the 
history of scientific forensic techniques used in collecting and submitting evidence for 
admissibility in court (e.g. Locard’s Exchange Principle, Frye standard, Daubert ruling). 
 
Define the following terms: 

1. Forensic Science 

2. Matthieu Orfila 

3. Alphonse Bertillion 

4. Francis Galton 

5. Calvin Goddard 

6. Albert S. Osborn 

7. Locard's Exchange Principle 

8. Frye Standard 

9. Daubert Ruling 

10. Forensic Entomology 

11. Forensic Pathology 

12. DEA 

13. FBI 

14. ATF 

15. USPIS 

16. Crime Lab 

17. Forensic Anthropology 

18. Forensic Psychiatry 

19. Forensic Odontology 

20. Forensic Engineering 

21. Deductive Reasoning 

 
You will have lots of readings over the next few days. Read carefully because you 
will need this information for your project (slideshow or written response). 
 
Read the Module Minute: 
Scientific discoveries have made a significant impact in the course of Forensics as it 
applies to the law. Historically, courts relied heavily upon debate and eyewitness 
accounts, which were often wrought with inaccuracy and little legal recourse to appeal 
verdicts. In that time, many court verdicts were also influenced by the political or 
religious beliefs of the accused as seen in the trial of Socrates, rather than objective 
accounts of the details of the crime. Today, courts rely upon scientific evidence in 
addition to legal arguments, deductive reasoning and eyewitness accounts. This has 
drastically improved the process for both the victim and the accused. With Forensic 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/IntroductiontoForensicsAndCriminalJustice/index.html


Science we can often find out details which lead us to the truth even when the 
perpetrator is not forthcoming. 

 
 
History of Influential Forensic Scientists 
 
The term Forensic comes from the Latin word forensis, meaning forum. In history class, 
you probably have studied about the Roman Forum and the Roman justice system. Our 
use of Forensic questioning methods was greatly influenced by this period in history. 
During the time of the Romans, a criminal charge meant presenting the case before the 
public. Both the person accused of the crime and the accuser would give speeches 
based on their side of the story. The individual with the best argumentation would 
determine the outcome of the case.  This is very similar to our current court proceedings 
and is the foundation for the emphasis on the meticulous methodologies adopted by 
Forensic Scientists. 

Many have contributed to the development of Forensic Science and many continue 
today to refine and develop methods to examine evidence and crime scenes.  While 
Forensic Science actually began long ago, modern Forensic Science has made great 
use of technology to take the foundational knowledge of the forefathers to a new level.  
Today's crime lab still uses microscopes, fingerprinting and some anthropometric 
measurements, but technology has improved both the equipment and knowledge base 
of those working within the lab. 

In addition to the contributions of these individuals, there have been several court cases 
that have shaped the way forensic evidence is collected and admitted into court.  
Specifically there are two landmark cases that all forensic scientists and criminalists 
need to be aware of. 

Complete:  Interactivity: Influential Forensic Scientists  
 
Read: The Frye Standard 
The Frye Standard  

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/IntroductiontoForensicsAndCriminalJustice/ForensicScience_IntroForensicScienceCriminalJustice_SHARED2.html
https://www.enotes.com/homework-help/topic/frye-standard


The Frye Standard arose from the court decision, Frye v. United States, in 1923.   Frye 
v. United States was a court case involving a man named John Frye who was charged 
with murder.   An expert witness claimed that he could tell that the defendant, Mr. Frye, 
was not telling the truth by detecting increases in Mr. Frye's blood pressure as he was 
asked questions.   The questionable reliability and admissibility of this simplistic 
polygraph test brought the need to create a standard by which scientific evidence could 
be more reliably judged to the forefront of legal ruminations. 

To date, the Frye Standard pertains to the admissibility of scientific examinations and 
experiments in legal proceedings. To meet the Frye Standard, the data that is collected 
from specific types of evidence must be reliable and reproducible under the same 
circumstances and be generally accepted by the scientific community. For example, 
methods used for testing blood alcohol levels are admissible under the Frye Standard, 
however, polygraph tests (also known as "lie detector" tests) are not "routinely" 
admissible in court because these tests have not proven to be scientifically reliable. In 
other words, people have been known to "beat" the polygraph. Some states still use the 
Frye Standard to judge admissibility of evidence, but most states have changed and 
follow an update to the Frye Standard known as the Daubert Ruling. 

 

 

Read: The Daubert Ruling 

The Daubert Ruling  

The Daubert Ruling arose from the 1993 court decision in Daubert v. Merrell Dow 

Pharmaceuticals. Jason Daubert and a co-plaintiff, Eric Schuller, were born with 

significant birth defects that they claimed were caused by a drug their mothers had been 

prescribed in pregnancy known as Bendectin. Bendectin was a drug often prescribed for 

nausea and vomiting from morning sickness during pregnancy and was made up of a 

combination of an antihistamine and vitamin B6. The expert witness from the trial was 

an obstetrician from Australia named William McBride. Dr. McBride claimed that 

Bendectin caused multiple serious birth defects such as limb and skeletal 

malformations, brain damage, and cancer among several other impairments and 

illnesses. The testimony and data he presented in the trial were examined by 

independent sources and found to be falsified. Co-authors of his research came forward 

announcing that they had knowledge that McBride had falsified the study findings he 

was presenting as well. William McBride was found guilty of scientific fraud and stripped 

of his medical license in Australia as his testimony was found to be mostly supported by 

his own falsified scientific data. The drug has been tested extensively since the Daubert 

ruling and no harmful effects on a developing embryo have been demonstrated in 

connection with it. Bendectin was approved by the FDA in April 2013 and is now back 

https://www.law.cornell.edu/wex/daubert_standard


on the market under the new name, Diclegis. Incidentally, it has the FDA's safest drug 

rating for use in pregnancy known as "Category A". 

The Daubert Ruling is essentially a revision of the Frye Standard where expert scientific 
evidence is being presented. The courts wanted to prevent the same issues found in the 
Daubert case with expert witnesses presenting questionable findings. Thus, the Daubert 
Ruling requires more rigorous application of the scientific method including hypothesis 
testing, estimates of error rates, peer-reviewed publication, and general acceptance. 
Most states have adopted the Daubert Ruling over the Frye Standard, though some 
have their own evidence admissibility requirements. The state of Georgia follows the 
Daubert Ruling in addition to the Federal Rules of Evidence and some admissibility 
rules that are specific to Georgia state laws. 

Read: Visible Proofs 
 
Read: Bertillon Biography 
 
Read: Locard's Principle of Exchange 
 
Read: St. Valentine Day Massacre 
 
Read: Sacco and Vanzetti 
 
 

Written response OR slideshow: 

Situation: Locard's Exchange Principle states that "Every contact leaves a trace." 
The Frye Standard is used to judge the admissibility of evidence in court. The Daubert 
Ruling expands the Frye Standard by applying a rigorous application of the scientific 
method to expert witness testimony. 

Prompt: Construct an explanation describing how forensic techniques have changed 
over time. Include thoughts on both collecting and submitting evidence. No matter 
whether you chose to complete the written response or the slideshow, you should 
include an opening, body, and closing and address ALL elements of the prompt. 

      
 
Read: Deductive Reasoning 

Deductive reasoning is a type of reasoning in which an individual gradually reduces the 
options from the most general to the most specific.  For example, a group of suspects 
might be reduced to only one or two using details gathered during an investigation to 
exclude the others from the possible pool of suspects. Deductive reasoning is the 
opposite of inductive reasoning.  Inductive reasoning is using a specific detail to 
generalize to all elements in a group.  An example of inductive reasoning: "Sue has red 

https://www.nlm.nih.gov/exhibition/visibleproofs/exhibition/rise.html
https://www.nlm.nih.gov/exhibition/visibleproofs/galleries/biographies/bertillon.html
https://www.enotes.com/homework-help/could-someone-explain-implications-locards-167611
https://www.history.com/topics/crime/saint-valentines-day-massacre
http://law2.umkc.edu/faculty/projects/ftrials/saccov/saccov.htm


hair. Therefore, all people named Sue have red hair."  See the graphic representation 
below to distinguish between inductive and deductive reasoning. 

 
 
Similar to murder mystery board games and dinner theaters, investigators rely upon 
details and clues to eliminate or exclude suspects in actual cases. Deductive 
reasoning is the methodical way in which investigators process all of the minute details 
of a crime. By gathering information about the crime, crime scene, and victim, the list of 
suspects is generally narrowed. As the process continues and details are added to the 
case file, a more distinct picture can be formed of what happened.   
 
Read: Deductive vs. Inductive Reasoning 
 
Try these (Ask your teacher how many you need to complete):  

● Twelve Sly Fox Deductive Reasoning Puzzles 
● Fifty Puzzles in Deductive Reasoning  
●    

 
Complete the Drag and Drop Inbox 
 
 

Module 1: Deductive Reasoning Lab  
 
Introduction  
 
You are a criminal investigator that has been hired by the defense team for Molly 
Smith. Molly is in jail serving out her life sentence for the killing of Derek Hill. She 
maintains her innocence and hopes that you can prove it. She has provided you with 
a notebook of information to help you categorize the evidence and decide who is the 
guilty one. Remember Molly is still a suspect.  
 
Your Assignment is to analyze the information found in the notebook and submit a 
complete lab report to the dropbox. Make sure your lab report has the following: 
Introduction, Problem, Hypothesis, Data Table (1 and 2), Analysis Questions, and 

http://www.nakedscience.org/mrg/Deductive%20and%20Inductive%20Reasoning.htm
https://www.slideshare.net/ohteikbin/12-deductive-thinking-puzzles
https://books.google.com/books?id=qZhXj_WP3i4C&printsec=frontcover&source=gbs_ge_summary_r&hl=en#v=onepage&q&f=false
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/IntroductiontoForensicsAndCriminalJustice/ForensicScience_IntroForensicScienceCriminalJustice_SHARED3.html


Conclusion. Good luck!  
 
Notebook Contents:  
 
Page 1: From the Daily News Newspaper  
 
Obituary for Derek Hill  
At 9:30 PM on Friday, March 8, Maconville police were called to the scene of an 
apparent murder. The victim, identified as Derek Hill, was found lying face up on a 
king--size red quilt in the middle of a field of lavender flowers about 7 miles outside of 
town. The autopsy listed the cause of death as one fatal gunshot wound to the chest. 
Forensic investigators and the Medical Examiner at the scene estimated Mr. Hill's time 
of death to be around 6:30 PM  
 
Page 2:  
Evidence Found the Night of the Crime  
•Plastic plates from a picnic basket set containing partially eaten cheese, strawberries, 
apples and baguettes were found on the quilt near Mr. Hill's body. •Half of a bottle of 
white wine and two half--filled glasses of wine were found on the ground near the 
quilt.  
•The wine glass on the right had a pink lipstick print on the drinking edge of the glass.  
•A cigarette butt that was recently smoked was found 2 feet from the red quilt on the 
ground.  
•Two sets of tracks were located leading from the road to the crime scene. One set 
appeared to belong to a man wearing size 12 boots. The other set appeared to belong 
to a female wearing size 10 heels. Only one set of footprints leading from the crime 
scene to the road was located; those prints appeared to be from a female wearing 
size 10 heels.  
•Tire tracks were found at the road that appeared to be a match in both tread pattern 
and wheel base to Mr. Hill's car. No car was located at the scene when the officers 
arrived.  
•Officers found Mr. Hill's car around 12:00am abandoned at the airport parking lot.  
Given the evidence found at the crime scene, investigators believe Mr. Hill had dinner 
with a female companion and was subsequently murdered by her. Investigators 
interviewed friends and family members and discovered that Mr. Hill was engaged 
socially with six women from Maconville named: Lindsey, Abby, Kristen, Molly, 
Jennifer, and Angela. Your goal in today's investigation is to figure out who is 
responsible and why Derek Hill was murdered.  
 
Page 3:  
Table 1:  
Crime Scene Descriptors                                    Investigator Observations  
Location of the Body  
 
Estimated Date and Time of Death  
 



Weapon Used in Crime  
 
Prints Found at Scene  
(footprints, lip prints, fingerprints, tire prints, etc.)  
 
Other Objects Found in Scene  
 
Other Miscellaneous Details  
 
Page 4: Table 2:  
Organize a data table that includes the following for each suspect: Name, 
Physical Descriptors/Body Size, Job Hobbies, Place of Residence, Health Information, 
Miscellaneous Details  
 
•Molly works as a make--up artist at a local department store.  
•Angela and Kristen work at Maconville Middle school as math and science teachers.  
•Jennifer and Angela live in a 3 bedroom house in Maconville.  
•Kristen lives 5 miles away in Jonesville.  
•Lindsey lives with her parents in a large house a few miles west of Maconville. 
•Angela and Molly are both tall. Angela is 5'11” and Molly is 5'10”.  
•Kristen and Molly do not smoke.  
•Molly teaches Zumba at the gym every Friday night from 6:00--7:00 PM and was 
identified as being present on March 8 the entire length of the class.  
•Jennifer is allergic to grapes and requires medical attention after eating them due to 
risk of anaphylaxis.  
•Jennifer does not wear make-up.  
•Kristen attends the Zumba class that Molly teaches and was verified by gym 
members as being present at the class on March 8.  
•Abby works at a Pool Supply Company.  
•Lindsey's grandfather owns a gun store.  
•Abby has an allergy to grass and regularly takes antihistamines for it.  
•Lindsey works in the floral department at a local grocery store.  
•Lindsey wears only clear chapstick.  
•Molly and Angela do not know each other.  
•Kristen and Molly do not like the color red.  
•Abby is 4'11” and competed in gymnastics competitions for several years. She has 
dark brown hair and brown eyes.  
 
Analysis Questions:  
1.Who killed Derek Hill?  
2.List below what evidence led you to believe each of the 5 other women were 
innocent.  
3.What evidence led you to the woman you believe to be guilty?  
4.Why is deductive reasoning an important component of crime scene investigations?  

  
 



Conclusion: Write a summary concluding what you believed happened as well as the 
motive of the suspect.  
Include: 

● how the couple arrived at the crime scene 
● why they chose that place 
● the sequence of events while they were there 
● how the woman escaped.  
● an explanation of the forensic techniques that were used to collect evidence 

Explain: 
● how the collection of evidence could be improved to increase the admissibility 

of evidence to be used in court 
 

 
 

 

 

 

 

 

Crime Lab Organization 

A crime laboratory, which is also often called a crime lab, is a scientific laboratory using 
primarily forensic science for the purpose of examining evidence from criminal cases. 
Most crime labs are not equipped or staffed to house all of the possible services 
necessary and thus some evidence is sent to other crime labs to be analyzed. Crime 
labs can be found in local and state police departments depending on the size of the 
area.In addition, the FBI national crime lab is located in Quantico, Virginia. While some 
crime labs only have a few employees, the FBI Crime Lab employs over 500 scientific 
experts and agents!    

Major Crime Labs 

Examine four of the largest Major Crime Lab Agencies in the United States in the 
Interactivity below. While the DEA, ATF and FBI are all part of the Department of 
Justice, USPIS is actually part of the United States Postal Service! 

View the slideshow 
 

Forensic Science Specialties 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/IntroductiontoForensicsAndCriminalJustice/ForensicScience_IntroForensicScienceCriminalJustice_SHARED4.html


Forensic Science is a collection of many sub-specialties of science. Many experts are 
needed when investigating the various evidence left at the scene of a crime.  Check out 
the descriptions of a few of the common specialty areas of Forensic Science. 

**********END OF MODULE 1********************* 
_________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Module 2  
Crime Scene Investigations  
 
While many crimes are comparable, each crime scene is unique. Similarly, different 
types of evidence provide clues that can be generalized as well as clues that are very 
specific. In this module, you will learn the basic components of a crime scene 
investigation and how they are implemented. You will also learn various evidence 
collecting techniques, as well as how to properly document those items of evidence. 
Finally, you will learn about the legal issues surrounding the crime scene and what the 
legal obligation for each member of the investigation team involves. 

Define each of the following terms: 

1. Spiral Search 

2. Parallel Search 

3. Grid Search 

4. Zone Search 

5. Chain of Custody 

6. Standard Reference Sample 

7. The Fourth Amendment 

8. Responding Officer 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/CrimeSceneInvestigations/index.html


9. Crime Scene Investigator 

10. Crime Scene Report 

11. Crime 

12. Felony 

13. Misdemeanor 

14. Infraction/Violation 

15. Evidence 

16. Class Evidence 

17. Individual Evidence 

18. Physical Evidence 

19. Direct Evidence 

20. Indirect Evidence 

21. Forensic Archaeology 

Module Minute 

A crime scene must be secured and assessed as soon as possible after discovery with 
both a methodical and objective frame of reference. Valuable pieces of evidence may 
be missed if certain procedures are not followed, and this can make a difference in 
whether a case is solved or sent to the cold case files. Crime scene evidence is 
meticulously collected, labeled and documented throughout the investigation so that 
chain of custody is always maintained. The first officer to arrive is responsible for 
securing the scene, whereas the crime scene investigator is responsible for cataloging 
all evidence found on the scene and documenting it before it is sent to the crime lab for 
analysis. When followed, the crime scene investigation process can yield significant 
evidentiary data to be presented in court as part of a criminal case. 

Legal Issues at the Crime Scene 

Read the top section. 

Define the following: 

1. Infraction/Violation 
2. Misdemeanor 
3. Felony  

Complete the Search Warrant Interactivity 

 

List the seven search warrant exceptions: 

1.   
2.   
3.   
4.   

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/CrimeSceneInvestigations/ForensicScience_CrimeSceneInvestigations_SHARED2.html


5.   
6.   
7.   

Read the bottom section on Collection and Chain of Custody Procedure 

● Explain the Chain of Custody 

 

Research the OJ Simpson Trial 

Choose one of the following discussion questions and respond fully. Back your 
response with your research. This is a discussion response (not an essay). 

● If you were the arriving officer on the scene, how would you plan and carry out 
the investigation using scientific protocols for collecting the evidence? What 
would you do differently from how the initial investigation was implemented? 

● How would you properly document the crime scene? Develop a model (either a 
sketch or a written description) to communicate information about the crime 
scene. 

● Construct an argument that analyzes the relevance of evidence found at the 
home of OJ Simpson. 

  

 

 

Read about Cases That Were Compromised Due to Faulty Forensic Analysis 

Write three new understandings: 

●   
●   
●   

Write two areas you want to learn more about: 

●   
●   

Write one question you have: 

●  

 

 

https://ncforensics.wordpress.com/2013/03/04/thousands-of-cases-compromised-due-to-faulty-forensic-analysis/


Read about Inadmissible Evidence   

Write three new understandings: 

●   
●   
●   

Write two areas you want to learn more about: 

●   
●   

Write one question you have: 

●    

 

 

 

 

 

 

 

Read this information about the 4th Amendment: 

The Fourth Amendment prohibits "unreasonable searches and seizures." Therefore, to 

search for and collect evidence from a primary or secondary crime scene, investigators 

must apply for and receive a warrant, which is a court order issued by a judge that 

gives the government the authority to search the place described and to seize the 

people or things described. 

If a warrant is necessary but not obtained, investigators will not be able to present that 

evidence in court or use it in their prosecution of the suspect. That evidence is 

inadmissible. 

There are some exceptions to the need for a warrant. Here are some of the situations 

where a search warrant is not needed: 

● If there is a threat to the life or safety of others 

https://people.howstuffworks.com/inadmissible-evidence.htm


● If there is risk of immediate destruction or removal of evidence 

● If a suspect is attempting to flee / escape 

● If an object is plain view of an officer or investigator, it's not subject to a warrant. 

● If someone consents, or agrees, to the search (This consent must not be coerced 

by force or threat of force.) 

● If there has been an arrest, no warrant is needed if the evidence is related to the 

crime. 

● If a vehicle is on a public road, it may be searched with probable cause. 

Watch this video about processing a crime scene  

 

 

 

 

 

 

 

 

Knowledge Check: 

Consider this scenario: While chaperoning a high-school football game, police in 

Mississippi see a gun on the front seat of a parked car. Can they enter the car and seize 

the gun without a warrant? 

 

https://mediasite.ccs.ua-net.ua.edu/Mediasite/Play/a85996bf8c5e4794a0adc9b5406d1fa51d


 

Scroll over to check the answer: Yes, the gun is in plain view. 

 

Read and watch the videos on the 4th and 5th Amendments. There will be other 
information and videos, but you only need to focus on the 4th and 5th amendments. 

 

 

 

 

 

 

Read about Securing a Crime Scene 

What are two exceptions when an officer would enter a crime scene? 

1.   
2.    

What are five things the officer should note at a crime scene? 

1.   

https://whatisany.com/how-does-the-fourth-amendment-relate-to-the-legal-process-of-digital-forensics/
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/CrimeSceneInvestigations/ForensicScience_CrimeSceneInvestigations_SHARED3.html


2.   
3.   
4.   
5.   

QUIZ TIME! 

 

Name:       

Date:       

School:       

Facilitator:       

 

 1.03 Crime Scene Procedure (45 Points) 

Part 1: Process Overview 

Review the lesson material, especially the “Overview: Processing the Crime 
Scene” video to answer the following questions. (3 points each) 

1.     How is a crime scene secured?       

2.     Who is responsible for securing the crime scene?       

3.     What is the purpose of a crime scene entry log?       

4.     What information is reported on a crime scene entry log?       

5.     What specific ways did you note that investigators were “Seeing the Scene” in this 
video example?       

6.     What specific ways did you note that investigators were “Securing and Collecting 
Evidence” in this video example?       

Answer the following questions using complete sentences. (4 points each) 

7.     Explain why it is necessary to capture photos of the scene prior to collecting 
evidence. 



Write your response below: 

  

  

  

  

8.     The crime scene process for the Tuscaloosa PD Major Crimes Response Unit is 
included at the 1:45 minute mark in the “Overview: Processing the Crime Scene” video. 
What similarities and differences do you note between this process and the 7 S’s? 

Write your response below: 

  

  

  

  



Part 2: Warrant 

Answer the following questions using complete sentences. 

  

9.     Why is it necessary for investigators to obtain a warrant prior to collecting 
evidence? (4 points) 

Write your response below: 

  

  

  

  

Consider the following scenarios. For each one, tell whether a warrant is required or not 
and explain why. In some cases, an argument may be made for both sides. To be 
awarded points, you must include reasoning to support your claim. (5 points each) 

  

10.  At the local shopping mall, an undercover officer notices four teenagers shopping 
together. He observes no illegal behavior. However, once they exit the mall, he stops 
them and orders them to turn over their purses and wallets. Was the search legal? 
Explain. 

Write your response below: 

  

  

  

  



  

11.  A police officer notes that a car is swerving significantly and crossing the centerline. 
The officer pulls the car over, asks the driver to step out and searches the area around 
the driver’s seat. The officer finds an opened liquor bottle under the seat. Was the 
search legal? Explain. 

Write your response below: 

  

  

  

  

  

12.  An officer suspects a 16-year-old of selling marijuana.  The officer goes to the 
home at 4:00 p.m., and the teenager is there alone, although the officer knows that the 
teenager’s parents live there too.  The officer asks if she can search the house for 
marijuana, and the 16-year-old says yes. The officer searches the teenager’s room and 
finds nothing but proceeds to search the family room, where she finds marijuana in a 
vase. Was the search legal? Explain. 

Write your response below: 

  

  

  

  

  Read About Recording the Scene 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/CrimeSceneInvestigations/ForensicScience_CrimeSceneInvestigations_SHARED4.html


Complete the Special Documentation Considerations Interactivity at the bottom of the 
page. 

Read about Crime Scene Investigator Response 

Read about Documenting a Crime Scene Video    

Read about Crime Scene Documentation 

 Read about evidence collecting techniques.Then complete the Types of Evidence 
Interactivity. 

What is a standard reference sample? 

 
 

 

 Read about the Crime Scene Search Patterns. 

Describe the four types of crime scene search patterns: 

Parallel Search: 

Spiral Search: 

Grid Search: 

Zone Search: 

 

How should an investigator collect and preserve: 

● Blood that is pooled and not dried? 
● Blood that is dry stained? 
● Saliva? 
● Hair? 
● Fibers? 
● Glass? 
● Paint? 
● Firearms? 
● Bullets and cartridge cases? 
● Tool marks? 
● Drugs? 
● Documents? 
● Fingerprints? 

https://www.crime-scene-investigator.net/respon1.html
https://www.crime-scene-investigator.net/evidenc2.html
https://www.fbi.gov/services/laboratory/forensic-response/crime-scene-documentation
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/CrimeSceneInvestigations/ForensicScience_CrimeSceneInvestigations_SHARED5.html


Read this article. 

You are a professor at the local university and planning your lecture about Wayne 
Williams.    

● First, you need to do some research about Wayne Williams by reading the article 
called “The Use of Fiber Evidence”, which is located on the sidebar.   

● Then, you are to create a presentation that you will share with the class. You can 
use powerpoint, prezi, or another media source to share your information.  Make 
sure you clearly answer the following questions in your presentation.  Each 
question should be on a different slide.  

Good luck Professor! 

1.            What made the fibers found on the victims unusual? 

2.        What did the perpetrator do that indicated he was following news coverage of the 

killings? 

3.        Why did Wayne Williams become the primary suspect? 

4.        What was the probability of finding a house in Atlanta with the same shade of 

carpet as the fiber found on the victims? 

5.        What was the probability of finding fibers that matched Wayne Williams’s car in 

Atlanta? 

6.        What is the combined probability that a victim would have come in contact with 

similar carpet fibers and car fibers from a source other than Wayne Williams? 

7.        Now it is your turn. The following cases include some common types of 

evidence and the frequency each type of evidence occurs in the general population.  

Given what you know about probability, calculate the combined probability of the 

following independent types of evidence occurring in the same case: 

Case A: Brown hair (51%), Type O blood (43%), and an Arch fingerprint (5%) 

Case B: Blonde hair (32%), Type AB blood (3%), and a Whorl fingerprint 

(33%) 

Case C: Red hair (11%), Type O blood (43%), and a Loop fingerprint (65%) 

 Need help with calculating combine probability as in #7a-7c?  

 Step 1:  Convert each of the percentages to decimal form by moving the decimal 2 

places to the left.  Example:  75% would become 0.75 

 Step 2:  Multiply the three numbers in decimal form.  Example:  75%, 45% and 25% 

become  0.75 X 0.45 X 0.25= .08 

 Step 3:  Convert the decimal back to a percentage by moving the decimal 2 places to 

the right.  Example:  .08 becomes 8.0% 

  

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/CrimeSceneInvestigations/WayneWilliamsProbabilityArticle.pdf


 Complete the Case Study Worksheet. 

 

Case Study  

In each module, you will be required to complete a case study of a specific case.  Refer 
to the current module of study to obtain the name of the case required for that module.  
Conduct an internet search about the given case and provide information about the 
case as directed below.  Ensure that you are visiting reliable internet sources and that 
you provide the links of your sources.  All case studies must be submitted in your own 
words.   Use the template below to record your responses for the case study. 

  

Case Name: 

  

  

Date crime occurred: 

  

  

Persons of Interest named in the investigation and relationship to the victim(s): 

  

  

Summary of crime sequence: (Detailed summary of what actually happened) 

  

  

 

Charges filed against suspect(s): 

  

  

 Outcome of the case and current status:  (This includes any court proceedings and 
decisions.  Also, include sentencing and dates.): 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/CrimeSceneInvestigations/CaseStudyWorksheet.pdf


  

 Case significance:  (How is this case important to our understanding of Forensic 
Science?  For example, was a new method or technology used in this case?)  

   

List at least 3 things you found interesting about this case: 

  

 Sources:  (Record links to your sources.) 

 

Read: 

● Real Life Forensic Science  
● How Crime Scene Investigations Work 
● Levine v. United States 

 

Read about Crime Scene Documentation.  

Complete the Crime Scene Documentation Interactivity. 

Read about 3D Crime Scene Laser Scanner 

  

  

https://www.popularmechanics.com/science/health/a292/1748102/
https://science.howstuffworks.com/csi.htm
https://caselaw.findlaw.com/us-7th-circuit/1478110.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/CrimeSceneInvestigations/ForensicScience_CrimeSceneInvestigations_SHARED6.html
https://www.homelandsecuritynewswire.com/dr20130129-laser-scanner-documents-crimes-scenes-quickly-accurately


Crime Scene Report 

  

 You have been called to 145 Oak Street in Atlanta, GA.  The victim is a 40 year old 
male named John  Smith. 

  

Go to  http://secondstory.com/project/explore-a-crime-scene-panorama to view the 

crime scene you have just been assigned. Investigate the crime scene and complete 

the crime scene report below  completely. Some details you will have to “discover” at 

the crime scene. These details for the purposes of our crime scene report are fictitious 

and supplied by you, but keep them realistic. Once it is completed, post  it on your  

Padlet wall and submit the link to your  Padlet wall to your  teacher. 
  

  

  
Date and time of report: __________________________    Case 

#___________________ Crime Scene Investigator assigned to case: 

_____________________________________ Type of crime or 

incident:______________________________________ 

Location of incident: 

________________________________________________________ 

  
  

Arrival at the scene 
  

  

Date:___________________________ Time: ___________________ 

Responding Officer:___________________________________________ 

Victim Name (Last, First): _______________________________________ 

Rough Sketch of the crime scene: 

http://secondstory.com/project/explore-a-crime-scene-panorama


Document the crime scene through a rough sketch in the space below. You may use a 
drawing tool such as Paint or you may hand sketch the crime scene and upload and 
insert the image into your portfolio. 

  

 

Witnesses 
  

  

  

  
  
Witness Name- Must 

list at least TWO 

witnesses to hearing or 

seeing something 

regarding the crime. 

  
What did they witness? 

  
Approximate Age, 

Race and Gender of 

witness 

      

      

      

      

  

Incident Narrative- Include a summary of what happened during the crime,  any 

important evidence that should be collected, as well as any dates or times  that 

have been documented. Dates and times might include the approximate time of the 

crime or estimated time of death as decided by the Medical Examiner. This narrative 

must  be between  8-12 sentences long. 

 

 



  

Background or Supporting Information-  Include any information that you uncover 

about  the victim such  as where he works, any hobbies or habits, any links to 

drugs or crime, any possible suspects or motives for the crime. This supporting 

information must  be 5-10 sentences long. 
  

   

  

  

  
  
Evidence- List  all items of evidence; 

you must  have at least 7 items. You 

may add more than 7 as needed. 

  
Indicate how evidence was collected 

(Example:  The paint sample was 

collected in a paper bindle and 

packed  in a small sealed and labeled 

box to be sent to the 

lab for processing. 

  
1. 

  

  
2. 

  

  
3. 

  

  
4. 

  

  
5. 

  

  
6. 

  

  
7. 

  



    

    

    

 

  

  

Departure from  the scene 
  

  

Date______________________   Time_____________ 
  

  
Signature____________________________________________ 

(May sign electronically by typing full name on line above) 

 

    

  

   



Read about Crime Scene Archaeology 

Watch this video about archaeology and this video about the road to becoming a 
forensic archaeologist 

 

Read the Module Wrap Up and complete the Class and Individual Evidence Review, 
Evidence Review Interactivity, Legal Issues and Evidence Collection Self Assessment 

 

Canine Caper Lab: 

  

Assignment adapted from thesciencespot.net 

  

Watch the videos listed below and answer the following questions by submitting the 
“Canine Caper Lab Alternative” quiz in the course. 

  

  

CSI Effect- Anderson Cooper 

https://www.youtube.com/watch?v=fGc4PaLB-ek 

  

1. What crime lab did the reporter visit? 

                                                        

  

2. How many hairs did the investigator use to help in getting a conviction in the 
kidnapping/homicide case? 

                                                                                    

  

3. True or False? 

Real crime labs tend to be darker to make it easier to see evidence. 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/CrimeSceneInvestigations/ForensicScience_CrimeSceneInvestigations_SHARED7.html
https://www.youtube.com/watch?v=rvAnaK26G74
https://bestaccreditedcolleges.org/articles/become-a-forensic-archaeologist-education-and-career-roadmap.html
https://bestaccreditedcolleges.org/articles/become-a-forensic-archaeologist-education-and-career-roadmap.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/CrimeSceneInvestigations/ForensicScience_CrimeSceneInvestigations_SHARED8.html
https://www.youtube.com/watch?v=fGc4PaLB-ek


            

4. True or False? 

It is easy to match any hair found at a crime scene to a specific person. 

  

5. What must be present in a hair sample to test for nuclear DNA? 

                                                                      

  

  

DNA Testing 

https://www.aetv.com/shows/crime-360/videos/dna-testing 

  

6. True or False? 

When testing for DNA, investigators must use all of the sample to make sure they get 
an accurate test. 

  

7. Where do we find DNA in a cell? 

                                         

  

8. How long does the sample sit in the heat block? 

                                                        

  

9. What instrument is used to spin the sample? 

                                         

  

10. In which layer would we find DNA?  

                    

https://www.aetv.com/shows/crime-360/videos/dna-testing


  

3D Imaging 

https://www.youtube.com/watch?v=L0zIqJEG83g 

  

11. What tool is used to help investigators create a 3D crime scene? 

                                         

  

12. What is the name of the tool? 

                                                                      

  

13. Complete this statement:  The crime scene is critical, as it is where: 

 

 

  

14.  Complete this statement: If you compare the scanner to a photo, you can: 

 

 

  

  

Dr. G- Toxicology 

https://www.youtube.com/watch?v=KMjhEVk7FaU 

  

15. When are samples taken for a toxicology screen? 

                           

  

https://www.youtube.com/watch?v=L0zIqJEG83g
https://www.youtube.com/watch?v=KMjhEVk7FaU


16. What body fluid do they test for alcohol, glucose, and other drugs? 

                                                        

  

17. What organs do they often take fluid from for testing? 

                                                        

            

18. What type of scientist is Dr. G? 

                           

  

The items below are associated with crime scene investigations. Identify the following 
pictures. 

19. 

  

 

20.   

***********************END OF MODULE 2**************** 
______________________________________________________________________  



Module 3 

 Microscopes  

Read this: 

 Microscopes provide a direct image of a small object of interest that often would not be 
seen by the naked eye. There are numerous types of microscopes. Each type offers the 
forensic scientist a unique opportunity to view and analyze different types of forensic 
evidence. Whether the Forensic Scientist is analyzing paint chips or examining for 
gunshot residue, microscopes make the seemingly ordinary minute evidence come alive 
in very detailed images. Today, all modern crime labs are equipped with multiple 
microscopes due to their importance in evidence analysis. 

Microscopes have been used for hundreds of years to make the seemingly invisible, 
visible. Galileo designed a compound microscope in 1625 that is quite similar in function 
to compound microscopes that are still widely used today! The "Father of Microscopy", 
Anthony Leeuwenhoek, made his own microscope lenses to magnify threads that he 
counted. Among his many contributions to the science of microscopy, he documented 
bacteria, yeast, blood cells and small water animals with his handmade lenses. 
Microscopes today are used in Forensic Science to analyze trace evidence that is too 
small to discern with the naked eye. Microscopes help Forensic Scientists to analyze 
evidence such as paint chips, items with suspected gunshot residue, glass, soil, blood 
evidence, tool marks, bullets, illicit drugs, fibers and many other items of evidentiary 
significance. 

Define the following terms: 

1. Ocular Lens  

2. Objective Lenses 

3. Coarse Focus 

4. Fine Focus 

5. Stage 

6. Stage Clips 

7. Aperture 

8. Illuminator 

9. Condenser Lens 

10. Diaphragm 

11. Compound Microscope 

12. Comparison Microscope  

13. Stereoscopic Microscope 

14. Scanning Electron Microscope 

15. Polarizing Microscope 

16. Microspectrophotometer 

17. Spectra 

18. Magnification 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Microscopes/index.html


19. Resolution 

 

Read: 

● How and Why Microscopes are Used 

What are the 6 types of microscopes? 

1.   
2.    
3.    
4.    
5.    
6.     

Discussion Question: 

"When you employ the microscope, shake off all prejudice, nor harbor any favorite 
opinions; for if you do, 'tis not unlikely fancy will betray you into error, and make you see 
what you wish to see." -Henry Baker, "The Microscope Made Easy", 1742. 

Discuss how this quote applies to microscopy in Forensics and why it is so important to 
remain objective as a Forensic Scientist.   

Watch: 

● How to Use a Microscope Video  

Read: 

● Article in Microscopy in Forensics 
● Scientific Objectivity Article 

Look: 

● Photomicrography Prize-winning Gallery  

Read: 

● Compound Microscope 
● Compound Light Microscope  

It is important to become familiar with the parts of a microscope and how they 
function. Complete the interactive microscope tutorial so that you are ready for 
the lab assignment later in this module. 

Interactive Microscope Tutorial: 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Microscopes/ForensicScience_Microscopes_SHARED2.html
https://www.youtube.com/watch?v=bGBgABLEV4g
https://www.rdworldonline.com/
https://blogs.scientificamerican.com/doing-good-science/the-ideal-of-objectivity/
https://www.nikonsmallworld.com/galleries/2012-photomicrography-competition
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Microscopes/ForensicScience_Microscopes_SHARED3.html
https://science.howstuffworks.com/light-microscope.htm


● Basic Microscope Tutorial  
● Microscope Measurement 
● Microscope Compare 
● Specimen Compare    

Case Study: 

Complete your next case study on the Casey Anthony case. Conduct an Internet 
search. Here are some links to get you started: 

Casey Anthony Trial- Forensic Expert Testifies 

Video- CNN- Anthony Trial- Hair Forensics   

 

Complete a case study report using the Case Study Template. Submit when 
complete. 

 Read: 

● Comparison Microscope  

Watch: 

● How marks from a firearm are Transferred to a Cartridge Case  

 

Read: 

● Sacco-Vanzetti Case Background  
● St. Valentine's Day Massacre- Background 

Read: 

● Stereoscopic Microscope   

Read: 

● Zeiss Greenough Design Stereo Microscope 
● History and In-depth Review of Stereoscopic Microscope   

Read and Watch: 

● Polarizing Microscope 

View: 

● Polarized Microscope Pictures 
● How To Use An Olympus Polarizing Microscope 

https://depts.washington.edu/vurchin/index.php?view=mictutl
https://depts.washington.edu/vurchin/index.php?view=micmeas
https://depts.washington.edu/vurchin/index.php?view=miccomp
https://depts.washington.edu/vurchin/index.php?view=speccomp
https://www.nhregister.com/news/article/Casey-Anthony-trial-Forensic-expert-testifies-11585282.php
https://www.youtube.com/watch?v=3PBSQ3CqxUI&list=PL_Af4huiryjBtDsQzrRG-PjTy7D2oXDbm
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Microscopes/CaseStudyWorksheet.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Microscopes/ForensicScience_Microscopes_SHARED4.html
https://www.youtube.com/watch?v=n75k-y9otfI
https://writing.upenn.edu/~afilreis/88/sacvan.html
https://www.history.com/topics/crime/saint-valentines-day-massacre
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Microscopes/ForensicScience_Microscopes_SHARED5.html
https://www.zeiss.com/microscopy/us/products/light-microscopes.html
https://www.microscopyu.com/techniques/stereomicroscopy/introduction-to-stereomicroscopy
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Microscopes/ForensicScience_Microscopes_SHARED6.html
https://ncmir.ucsd.edu/gallery/image-gallery
https://www.youtube.com/watch?v=to1RyR90z-U


● Polarized Microscope Image of Cocaine 
● Polarized Microscope Image of Heroin 
● Polarized Microscope Image of Ritalin      
● Polarized Microscope Image of Nicotine 
● Polarized Light Microscope Reveals Hidden Beauty 

Read: 

● Polarized Light Microscopy  

Read: 

● Microspectrophotometer  
● General Information on Microspectrophotometer Article  

Define: 

1. Micro: 
2. Spectro: 
3. Photo: 
4. Meter: 
5. Microspectrophotometer: 

Read: 

● Scanning Electron Microscope  

Name TEN things that a scanning electron microscope can be used for: 

1.   
2.    
3.    
4.    
5.    
6.    
7.    
8.    
9.    
10.   

Define: 

1. Scanning electron microscope: 
2. Electron gun: 
3. Lenses: 
4. Sample chamber 
5. Detectors 
6. Vacuum chamber 

https://micro.magnet.fsu.edu/pharmaceuticals/pages/cocaine.html
https://micro.magnet.fsu.edu/pharmaceuticals/pages/heroin.html
https://micro.magnet.fsu.edu/pharmaceuticals/pages/ritalin.html
https://micro.magnet.fsu.edu/pharmaceuticals/pages/nicotine.html
https://www.youtube.com/watch?v=ulNZ3u7_J5I
https://www.microscopyu.com/techniques/polarized-light/polarized-light-microscopy
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Microscopes/ForensicScience_Microscopes_SHARED7.html
https://www.microspectra.com/component/content/article/35-technical-support/45-what-is-a-microspectrophotometer
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Microscopes/ForensicScience_Microscopes_SHARED8.html


 

Microscope Lab 101 

Congratulations on being accepted to the Fantastic School of Forensic Science!  Your 
first class is Microscope 101.  This is a self-guided lab that takes you on a tour of the 
microscope.   

Introduction Paragraph:  10 Points – Write a paragraph explaining the history of the 
microscope and why it is useful to forensic scientists. 

Hypothesis:  Write your hypothesis using the “If...then..” format. 

Data: Click on the following virtual microscope link 

Step 1: Click on Guide to get a self-guided tour of the microscope. This will help to 
familiarize yourself with the microscope. 

Step 2:  Click on Learn. There are 18 parts of the microscope.  Make a table that 
includes 10 of the 18 parts. For each of the parts, write a brief description of each part. 

Step 3:  Click Explore.  Look at the 5 different slides and make a table that records the 
name of the specimen, magnification, and a screenshot of what you see under the 
microscope. 

Step 4:  Click Test.  Test yourself on the various aspects of the microscope.  How well 
did you do? 

Conclusion:  (10 points) - Write a paragraph explaining what you learned and how it 
relates to what you are learning in class. Was your hypothesis correct?  What would be 
a good follow up experiment? 

Complete this MICROSCOPE PORTFOLIO  

View: 

● The World's Most Powerful Microscope Video  
● Using a Scanning Electron Microscope Video  
● Written in the Bone  
● Applications of Scanning  
● Creepy Crawlies  

Read the Summary and Complete the Types of Microscopes Interactivity & Self- 
Assessment  

***** End of Module 3 ***** 

______________________________________________________________________ 

https://www.ncbionetwork.org/iet/microscope/
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Microscopes/MicroscopePortfolio.pdf
https://www.youtube.com/watch?v=sCYX_XQgnSA
https://www.youtube.com/watch?v=kNCCMK7l_rU
https://www.history.com/videos/written-in-bone-scanning-electron-microscope-demo#written-in-bone-doug-owsley-at-waco
https://www.azom.com/article.aspx?ArticleID=5528#4
https://www.telegraph.co.uk/news/science/picture-galleries/7924099/Creepy-crawlies-Amazing-Scanning-Electron-Microscope-pictures-of-insects-and-spiders.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Microscopes/ForensicScience_Microscopes_SHARED9.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Microscopes/ForensicScience_Microscopes_SHARED9.html


 

Module 4  

Read Introduction to Human Remains Identification  

 When discovering remains, an investigator must first decide if the remains are human 
or non-human in origin. In order to do this, they must first determine if the article they 
are examining is bone. It could be pottery, wood, plastic or stone that only appears to be 
bone. This determination is more difficult if the pieces are damaged, burned or warped 
because they become less characteristic of their usual appearance. If the investigator 
decides that it is in fact bone, they must then determine if it is human bone. All humans 
are animals, so investigators must differentiate and identify if the bone is human in 
origin; often this is more difficult than imagined because many non-human mammalian 
bones look similar to human bones.  Forensic Scientists examine bones on three levels 
when making a determination of bone origin: 

1. Gross Skeletal Anatomy 

2. Bone Macrostructure 

3. Bone Microstructure 

Gross skeletal anatomy refers to the characteristics of bones that can be observed by 
the unaided eye such as the number or orientation of the bones. An investigator is 
looking at three areas of the gross skeletal anatomy classified as: the cranium, 
dentition, and post-cranial bones. 

 

Define these Key Terms: 

1. Melanin 

2. Defensive Wounds 

3. Bruise 

4. Abrasion 

5. Incised Wounds 

6. Puncture 

7. Lacerations 

8. Livor Mortis 

9. Rigor Mortis 

10. Algor Mortis 

11. Putrefaction 

12. Bloat 

13. Active Decay 

14. Advanced Decay 

15. Dry 

16. Adipocere 

17. Autolysis 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HumanRemainsIdentification/index.html


 

 

Read the Module Minute: 

Investigations involving human remains are difficult in Forensic Science. When remains 
are found, one of the first hurdles that an investigator must clear is whether the remains 
are from a human or an animal. While this may sound absurd, the skeletal remains from 
mammals are often remarkably similar. If the remains are determined to be human in 
origin, the investigator must then begin to use the evidence to try and understand what 
happened to the deceased. By measuring the temperature of the body, the presence or 
absence of Rigor Mortis and the presence or absence of various insects, an investigator 
often obtains valuable information about the time of death. By looking for defense 
wounds and coloration of the body, an investigator can make inferences into whether 
the death was natural, accidental or a homicide. Overall, death investigations require 
meticulous attention to the details as the secrets of the crime, if a crime was committed, 
are often tucked away there. 

Read: Human or Non-Human Remains? 

1) How are human craniums (heads) different from non-human craniums? 
2) How are human dentition (teeth) different from non-human dentition? 
3) How is the post-cranium (rest of the body) different in a human than a non-

human? 

Complete the Bone Identification Interactivity 

The difference between human and non-human bones is mostly due to the way in 
which humans and other animals walk or move.  Humans walk bipedally, or on 
two legs, so their upper limbs are not proportional to their lower limbs because 
they are not used in the same way.  While some bones are noticeably different 
between species, others look very similar to each other.  The most commonly 
mistaken bones are the bones of infants.  Infant bones are much smaller and are 
often shaped differently than adult bones because they are still growing and 
developing.  Many infant bones look very similar to other animal bones.  The 
bones in a raccoon paw, for example, are sometimes mistaken for human infant 
hand bones.  The bones of a bear paw are also often mistaken for a human's hand 
bones because of their similarities. 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HumanRemainsIdentification/ForensicScience_HumanRemainsIdentification_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HumanRemainsIdentification/ForensicScience_HumanRemainsIdentification_SHARED2.html


 

Bone macrostructure refers to the structure of the individual bone that may be seen 
without magnification such as the shape, thickness or color of the bone.  While 
determinations can't always be made using bone macrostructure characteristics, there 
are a few clues that are more telling of a human bone. 

Human Bone Macrostructure Non-Human Bone Macrostructure 

- More porous 

- 1/4 the thickness of the diameter 
of long bone. 

-Less porous 

- 1/2 the thickness of the diameter of 
the long bone. 

 

Bone microstructure is the microscopic structure and characteristics of the bone.  
Forensic Science is interested in a microscopic structure in the bone known as Osteons 
or Haversian Systems. Osteons are units of bone that include bone cells, known as 
Osteocytes, surrounding Haversian Canals.  Haversian Canals are openings in the 
center of compact bone that surround blood vessels and nerves within the bone. 



 

When comparing Osteons of human bone to Osteons of non-human bone, the 
difference is not always clear. Often it is a difficult distinction to make that is based on 
the subjective opinion of an expert in that area. Though it is far from certain, it is still a 
method that is often used when trying to determine whether a bone or bone fragment is 
human in origin.  Some research indicates that the age and sex of the victim may be 
determined by examining the osteons in a bone as well. 

 

Human Osteons Non-Human Osteons 

- Osteons are scattered 
and evenly spaced. 

- Osteons are aligned in rows or 
in rectangular patterns. 

Though microscopic features of bone can potentially confirm whether bone is human or 
non-human in origin,  it is impractical in the field at the scene.  Also, because so much 
variation is found among animals, sometimes it is impossible to distinguish human and 
non-human bones by just looking at the osteons. Forensic Scientists must rely on the 
expertise of osteologists, or scientists who study bones and skeletons. 

1) How is the human bone macrostructure different from the non-human bone 
macrostructure? 

2) How are human osteons different from non-human osteons? 



 

Read: What was under that tree?  

Read about Skin Coloration. 

Watch this Fugates of Kentucky Video. 

Read about Fugates of Kentucky. 

Watch this video about how a forensic expert can calculate the time of death. 

Watch this video about post-mortem changes.  

Read pages 1-3 of this article on human skin color variation. 

Read about Rigor Mortis and Algor Mortis 

After Learning About the Glaister Equation, complete these try-its: 

https://www.newhavenindependent.org/index.php/article/skeleton_found_in_upended_tree_on_green/
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HumanRemainsIdentification/ForensicScience_HumanRemainsIdentification_SHARED3.html
https://www.youtube.com/watch?v=hDBsitoq2Sw
https://abcnews.go.com/Health/blue-skinned-people-kentucky-reveal-todays-genetic-lesson/story?id=15759819
https://www.youtube.com/watch?v=intBEYKlaGY
https://www.youtube.com/watch?v=TaAOkWfax48
https://humanorigins.si.edu/evidence/genetics/human-skin-color-variation
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HumanRemainsIdentification/ForensicScience_HumanRemainsIdentification_SHARED4.html


 

1) A female body was discovered at a crime scene on a cool day 
(temperatures were in the mid 50soF The medical examiner measured the 
rectal temperature to be 93.4oF at 4:00 pm. Using the Glaister equation, 
calculate the approximate time of death.  

2) A body is found on a cold winter day outside. The body temperature is 
taken rectally and it is the same temperature as the outside temperature 
42oF. Can the Glaister equation be used to calculate the approximate time 
of death? 

3) A medical examiner uses the Glaister equation to estimate the time of 
death for a victim to be approximately 8 hours before he performs his 
exam. If the temperature of the victim was rectally determined to be 86.8oF, 
is this consistent with his determination for time of death?  

What are three factors that affect the rate of rigor mortis? 

●   
●   
●   

Read  

● Rigor Mortis- HowStuffWorks  
● How Dying Works- HowStuffWorks 

Check out this time of death calculator.   

Some men fishing off the coast of Jaws Beach in the Bahamas in 2010 made a 
gruesome discovery. As they were removing a hook from the mouth of a Tiger shark 
they caught, the shark regurgitated a human foot and leg intact from the knee down. 
The fishermen also noticed that the shark's belly was quite distended, and that the 
shark had a horrible smell emanating from its body. The police were alerted, and inside 
the shark found the remains of a man who had been missing for days. It was not entirely 
clear at first if the shark killed and ate the man, or if he died of some other cause and 
was eaten after death by the shark.  

● Conduct an internet search about the habits of Tiger Sharks.  
● Here is a source to help you.  
● Next, using what you know about death investigation, explain: 

○ what you would be looking for to determine the time of death 
○ stage of decomposition 
○ what you think most likely happened to the man 

 

https://health.howstuffworks.com/diseases-conditions/death-dying/rigor-mortis-cause.htm
https://health.howstuffworks.com/diseases-conditions/death-dying/dying.htm
http://www.pathguy.com/TimeDead.html
https://www.seeker.com/man-eaten-by-shark-near-jaws-movie-site-1765109002.html


Read about the processes of decay: 

When a person dies, their body decomposes in a predictable pattern if left unhindered. 
The body breaks down in five stages known as the Stages of Decomposition. These 
stages are stable enough to be used to estimate how long a body has been dead when 
the time of death is unknown. As with the other post mortem changes discussed in this 
unit, the decomposition process can be affected by external factors such as the 
environment in which the body is located, the temperature, season of the year and 
availability of insects.  A body decomposes more slowly in cold weather conditions and 
much quicker in hot climates. 

Complete the Processes of Decay Interactivity 

 

Often, they may study cadavers in a medical setting, but many are able to visit and 
study at a "Body Farm". A body farm is a research facility that accepts donor bodies to 
participate in research and education of professionals about the decomposition process.  
The bodies are left to decompose in various settings and circumstances so that they 
can be studied. There are 4 of these types of facilities in the United States with the 
largest being about 7 acres in size in Texas. The original "Body Farm" in Knoxville, 
Tennessee, was created by an Anthropologist named Dr. William Bass.  It is about 2.5 
acres in size and is located behind the University of Tennessee Medical Center. See the 
video link in the resources box for more information on Body Farms!  The video does 
contain graphic content, including some views of decomposing bodies, so caution is 
advised. Adipocere, a crumbling waxy material that is composed of body fat from the 
deceased, was discovered in the 1600s.  It tends to form in anaerobic, hot and humid 
climates such as the mud at the bottom of a lake or in sealed caskets.  It forms within a 
month after death and can last for centuries. 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HumanRemainsIdentification/ForensicScience_HumanRemainsIdentification_SHARED5.html


Read this History Blog about a Mummy Autopsy 

Read about and watch the video on Stages of Decomposition (Warning: graphic 
images) 

Read this article on the impact of climate on body decomposition. 

Watch this video on Crime Scene Cleaners (Warning: graphic content) 

Watch this 45 minute National Geographic "Secrets of the Body Farm" (Warning: 
graphic content)  

   

Define the following terms: 

● aerobic  

● ammonia (NH3) 

● Anaerobic 

● biochemical pathway  

● Instar 

● lactic acid  

● mausoleum  

● ovipositor  

   

Read about Defensive Wounds and Visible Marks 

Complete the Visible Marks Interactivity   

  

http://www.thehistoryblog.com/archives/3395
https://australian.museum/learn/science/stages-of-decomposition/
https://bioteamaz.com/2019/09/24/phoenix-heat-speeds-up-the-decomposition-process/#:~:text=Bodies%20decompose%20fastest%20in%20hot,flies%20to%20lay%20their%20eggs
https://www.youtube.com/watch?v=Ys09c9lANjI
https://www.youtube.com/watch?v=jiIBpHC7Lfo
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HumanRemainsIdentification/ForensicScience_HumanRemainsIdentification_SHARED6.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HumanRemainsIdentification/ForensicScience_HumanRemainsIdentification_SHARED6.html


It is time to complete your next case study on  

The Green Beret Murders  

(Case of Dr. Jeffrey MacDonald).  

Source: Green Berets Murder 

Here is a Case Study Template 

 

 

  

http://murderpedia.org/male.M/m/macdonald-jeffrey.htm
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HumanRemainsIdentification/CaseStudyWorksheet.pdf


Human Remains Identification Portfolio 

You are the lead investigator for the Crime Scene Investigation of Smith County.  

You have a pile of cases to complete before you head for vacation.  Complete 

Parts 1 – 4 and submit to the dropbox. 

Part 1 

There was an accident at the evidence building and a bunch of pictures fell out of 

their proper place.  Put the pictures back where they belong by completing the 

following chart: 

  

Picture Stage of 

Decomposition 

Explanation 

 

    



 

    

 

    



 

    

 

    

  

 

 

 

 



Part 2 

Case Number 495B: 

A body was found that was estimated to have been dead for about 24 hours. 

Indicate on the body outline using the correct color where you would expect to 

first see patches of skin discoloration from bacterial proliferation. 

 
 
 

 
 

 

 

 

 

 



Case Number 64778F: 

A body was found lying face down on the floor of an apartment. Indicate on the 

body outline where you would expect Livor Mortis patterns to be. Make sure to 

use the correct color! 

 
 
 

 
 

 

 

 

 

 

 



Case Number 204C: 

The body below was found lying face up on the floor of an office in a large 

company headquarters building. The Livor Mortis patterns are shaded in purple. 

Was the body moved? Why or why not? Make sure to explain your answer with 

supporting evidence for your argument. 

 

 
 

 
 

  

  

  

  

 



Part 3:  Human vs. Non-Human 

Read the following questions and list whether the remains are Human or Non-

Human. Put your answers in a different color. 

1.        A large skull was found with a dental formula 2:1:2:3, large incisors and small 

canines. The skull has a chin and the orbits are at the front above the nasal aperture.  

___________ 

  

2.       A skeleton was found with proportional upper and lower limbs. The radius and 

ulna of the arm were fused, as were the tibia and fibula of the leg. The spine was made 

up of small vertebrae with long spiny processes. ___________ 

  

  

3.       A large piece of bone is found with no other remains or identifying information. 

The bone is relatively porous and is about ¼ thickness of the diameter of the bone. 

When a piece of the bone is viewed under the microscope, the osteons are found to be 

randomly scattered. ____________ 

Part 4:  Answer the following questions using a different color. 

1. What is Adipocere? 

2. In what conditions does Adipocere develop? 

3. How can you tell if a wound is a laceration or an incised wound? 

4. What is marbling and when does it occur in the decomposition process? 

5. What are Tardieu Spots and what do they indicate when found on a body? 

6. A body is found with cherry red discoloration; what might this indicate? 

7. A body is found with bright pink discoloration; what might this indicate? 

8. Where are defensive wounds most often found and why? 

9. What can the shape of a bruise indicate? 

10. How can you determine the direction of an impact by looking at an abrasion? 



Human Remains Lab 

Background and Purpose:  You are employed as a Medical Examiner in a large 
metropolitan city. You are called to crime scenes with deceased victims on a 
regular basis. One of the main objectives is for you to approximate the time of 
death if it is unknown. In this lab, you will demonstrate the use of mathematics 
and computational thinking to explain Livor Mortis, Algor Mortis, and Rigor Mortis 
to estimate the time of death. You will also demonstrate your proficiency in 
identifying visible marks on the body. You will also be asked to decide if a body 
has been moved from the original position. 

 Procedure: 

You will be presented with three tasks in this lab: 

i.   Identify the time of death of 5 individuals using 3 methods 

 

ii.  Identify if the 5 bodies have been moved 
from their original position iii. Identify and 
document data about any visible marks on the 
bodies. 

 

All data gathered will be placed in the data table labeled “Data Table 1” and 

will help you make more sound judgments on the data presented in this lab. 

Some things to keep in mind while completing this lab: 

 

-  The Glaister Equation for estimating time (in hours) since death is 

98.4° - rectal temperature / 1.5 

 

-  Livor Mortis can be used to give a rough estimate of time since 

death. If the areas of Livor Mortis turn pale when pressed, the person has 

been dead less than 12 hours. If the areas of Livor Mortis remain dark, 

the person has been dead longer than 12 hours. 

 

-  For this lab, assume that Rigor Mortis begins 2 hours after death and ends 

by 48 hours after death. Rigor Mortis varies by temperature and environment, 

but the above estimates are average and are to be used for determinations in 

this lab. 

 

-  Livor Mortis can be used to determine if a body has been moved 
after death. Recall that Livor Mortis is caused by blood settling in the 
lowest points on the body. For example, if a body is found lying face up 
on a flat surface, it would be expected that the Livor Mortis patterns 
would be on the back. 



 
-  Review the types of visible wounds discussed in the content before 

completing this lab. Recall that incised wounds can be either slashes or 

stabs. Slashes are wide, but not deep, and stabs are deep, but not wide. 

 

-  Recall that lacerations can be distinguished from incised wounds 

by the presence of “tissue bridges”, abrasions, and bruises next to the 

wound 

 

-  Recall that bruises follow a somewhat predictable coloration pattern that 

can help us to estimate the age of the bruise. Use the following chart to date 

bruises in this lab. 
  

Bruise  Color Age of Bruise 

purple/red 1 - 18 hours 

brown ~ 1 - 2 days 

green ~ 2 - 3 days 

yellow ~ 3 - 7 days 

 

Read each case story carefully and look for clues that can help you in your 

estimations and decisions. Once you have read each case story, complete the 

sections indicated in Data Table 1 and Data Table 2. After you have completed 

all 5 case stories, look over your data and answer the analysis questions. You 

may wish to review your content before beginning this lab so that you are 

familiar with the decomposition process in the human body. 

  
Case 1 

A body is found in an abandoned building lying face down. Upon arrival, body 
temperature was measured to be 76.2° F. Livor Mortis was found along the back 
with pale areas in the small of the back. When pressed, the areas of Livor Mortis 
remained dark. Visible marks were found as follows: one inch incised wound 
on the lower right side of the abdomen that was measure to be 1 inch deep and 
6 inches wide, one bruise that was 



purple on the upper left arm. The body was found to have Rigor Mortis 

throughout the entire body from head to foot. 

  
Case 2 

The body of an older man was found in the nearby state park. The temperature 
was 41°F at the time the body was found. The body temperature was found to 
be 42.7° F. The body was lying face up with Livor Mortis patterns along the 
length of the back except in the areas of the small of the back. When pressed, 
the areas of Livor Mortis remained dark. No visible marks were found on the 
body. Rigor Mortis was present throughout the body. 

  
Case 3 

A body is found slumped in a sitting position with face leaning downward on a 
bus station bench. It appears the person was sitting on the bench waiting for the 
next bus. The body temperature was found to be 93.2° F. The person had Livor 
Mortis patterns on the face in the nose and mouth area, in the lower legs and 
feet, and on the buttocks and back of the thighs. When pressured, the Livor 
Mortis patterns turned pale. A green bruise was found on the upper left shin. No 
other visible marks were found. Rigor Mortis was found to be present in the face 
and head. 

  
Case 4 

A body was found lying face down in a residence. The body had 14 incised 

wounds on the trunk and were mostly centered in the area around the heart 

and center of the abdomen. The wounds were all about 1.2 

inches wide and varied in depth from 4 inches to 6.5 inches. The temperature in 

the residence was found to be 

70° F by both a thermometer and the thermostat setting. The body temperature 

was measured to be 70°. No Rigor Mortis was noted in the body. Livor Mortis 

was found on the back and remained dark when pressed. Multiple yellow 

bruises were found on the face and abdomen. A wound measuring 3 inches by 

0.5 inches was found next to a yellow bruise on the eyebrow bone area. Tissue 

bridges were found in 2 areas of this wound. 

  
Case 5 

A body is found lying on its left side in a basement. The body temperature is 

recorded as 83.4° F. Rigor Mortis is found to be present from the head to the 

knees. Livor Mortis was found present along the right side of the body and 

turned pale when pressed. Purple bruising was found on the left and right side 

of the neck with small dark purple spots on the skin in the area. 

 



 

 

 

 

  
  

  
Case 

Number 

  
Body 

Temperature 

°F 

  
Glaister  

Equation 

estimation 

of time 

since death 

  

  
Livor  Mortis 

(describe) 

  
Rigor 

Mortis 

(describe) 

  

  
Visible Marks 

(describe) 

  

  
  

1 

          

  

  

  
2 

          

  

  

  
  

3 

          



  

  

  

  

  
  

4 

          

  

  
  

5 

          

  

  

  
  

  

  

  

  
Case 

Number 

  

  
Estimated 

time of death 

(indicate  

Glaister  (G), 

Livor Mortis 

(LM), and 

Rigor Mortis 

(RM) 

estimations 

for time of 

death 

below) 

  

  

  

  
Was the body 

moved? 

  

  

  

  
Age of bruises  

(if any 

present) 

  

  

  

  
Incised wound type 

(if any present) 

 

  



1 
        

2 
        

3 
        

4 
        

5 
        

  

  

  

Analysis: 

i.   Which of the cases seems to indicate homicide? Why? 

  

  
ii.  Which of the cases seem to indicate natural death? Why? 

  

  
iii. In which case was the Glaister Equation not the most accurate 

measurement of time since death? 

Why? 
  

  
iv. In case 4, you found 14 incised wounds; are these wounds stabs or 

slashes? How do you know this? 



  

  
v.  In case 4 you also found a wound near the eyebrow bone? What 

type of wound is it? How do you know this? 

  

vi. What do you think caused the person’s death in case 5? What evidence do 

you have for this? 
  

  
vii.   In case 3, why was Livor Mortis found near the nose and mouth? 

  

  
viii.  In case 3, was the bruise consistent with the time of death? Why? 

  
Conclusion: 

i.   Which method of calculating time since death was the most accurate in this 

lab? 
  

  
ii.  Why is calculating time since death more difficult in reality? 

 

● Conduct an Internet search 
● Here is a to help you get started. Complete a case study report, based on 

the template in the sidebar. Submit when complete. 

Here is a Body Diagram Image for Portfolio Scenarios 

Read this article on patterns of sharp force trauma v. self-inflicted wounds. Explain a 
few ways a forensic scientist could identify the difference between sharp force trauma 
and self-inflicted wounds. (Warning: graphic content) 

Read about different blunt force injuries. 

FYI: Here is a PIXLR video that teaches you how to edit a picture.   

Stages of Decomposition Review 

Post Mortem Changes Review   

 

************ End of Module 4 ********************** 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HumanRemainsIdentification/BodyDiagramMale.png
https://forensicmed.webnode.page/wounds/sharp-force-trauma/patterns-of-sharp-force-trauma/
https://www.pathologyoutlines.com/topic/forensicsbluntforce.html
http://cms.gavirtualschool.org/Support/Science/ForensicScience/Video/FS_HumanRemains_UsingPixlr.mp4
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HumanRemainsIdentification/ForensicScience_HumanRemainsIdentification_SHARED7.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HumanRemainsIdentification/ForensicScience_HumanRemainsIdentification_SHARED7.html


 

 

  



Module 5  

Read: Autopsy and the Role of the Medical Examiner 

Define these key terms: 

1. Autopsy 

2. Medicolegal Death 

3. Homicide 

4. Suicide 

5. Manslaughter 

6. 1st Degree Murder 

7. 2nd Degree Murder 

8. Chest Plate 

9. Coroner 

10. Death Certificate 

11. Forensic Autopsy 

12. Formalin 

13. Histology 

14. Medical Autopsy 

15. Medical Examiner 

16. Rokitansky Method 

17. Stryker Saw 

18. Vitreous Humor 

19. Y-Incision 

20. Mechanism of Death 

21. Manner of Death 

Module Minute: An autopsy is a postmortem assessment or examination of a body to 
determine the cause of death. An autopsy is performed by a physician known as a medical 
examiner or pathologist who is trained in pathology. Autopsies are ordered when a person's 
death is unexplained, unexpected or suspicious. A medical examiner is trained to identify 
abnormalities in the body after death and can often determine important details about the cause 
or manner of death. Only about 10% of deaths are referred for autopsy and it is estimated that 
as many as 1/3 of all causes of death listed on death certificates are incorrect. Though they may 
not provide every detail needed in a death investigation, autopsies generally yield clues and 
leads in a case which make them an important component of Forensic investigations. 

 

 

 

 

 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/index.html


 

Read Autopsies in History  

Explain the importance of the following dates: 

● 3000 B.C. 
● 384-322 B.C. 
● 300 B.C. 
● 200 B.C. 
● 44 B.C. 
● 1131 A.D. 
● 1302 A.D. 
● 1443- 1503 A.D. 
● 1682-1771 A.D. 
● 1804-1878 A.D. 
● 1880 A.D. 
● 1910 A.D. 
● 1987 A.D. 
● 2013 A.D. 

 

1. Complete the Carnival of Cadavers Interactivity 

2. Watch this Galen of Pergamum video. 

3. Read about Vesalius Andreas on BBC and watch this video on Vesalius 

Andreas.  

4. Watch this video on the workings of the human body. 

5. Watch what really killed King Tut.  

  

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/ForensicScience_AutopsyRoleMedicalExaminer_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/ForensicScience_AutopsyRoleMedicalExaminer_SHARED2.html
https://www.youtube.com/watch?v=VmARbq3UWw4
https://www.bbc.co.uk/history/historic_figures/vesalius_andreas.shtml
https://www.youtube.com/watch?v=4akYJ4ZVZgc
https://www.youtube.com/watch?v=4akYJ4ZVZgc
https://www.youtube.com/watch?v=z5LGCCjZcCo
https://www.youtube.com/watch?v=bsk91Pm2gM4


Read about properties and requirements of autopsy. 

Scroll down and view the autopsy procedure slideshow. 

Read about autopsy tools and define these:  

Bone Saw - 

Bread Knife -  

Enterotome -  

Hagedorn Needle - 

Hammer With Hook-  

Rib Cutter -  

Scalpel -  

Scissors -  

Skull Chisel-  

Stryker saw -  

Toothed Forceps- 

 

 

 

 

Virtual Autopsy Lab 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/ForensicScience_AutopsyRoleMedicalExaminer_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/ForensicScience_AutopsyRoleMedicalExaminer_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/ForensicScience_AutopsyRoleMedicalExaminer_SHARED3.html


Congratulations!  You have been hired at Adam Anderson’s Autopsy’s Lab.  They 
have been overloaded with cases and need some help.  You are perfect for the 
job!  

Introduction Paragraph:  

Include background information about autopsies, such as the history of autopsies and 
techniques used.  You may include information about medical examiners, as well. 

Hypothesis:   

Include in the If..then..format.  

Data:   

Go to the following site: 

https://www.le.ac.uk/pathology/teach/va/titlpag1.html 

You are to create a table that includes the following: 

● Case Study Number 
● Cause of Death 
● Evidence for Cause of Death 

There are 18 cases.  You are to choose 7 cases to solve.  

Conclusion Paragraph:   

Remember to include the following:   

● Summarize what you learned.  
● Was your hypothesis correct?  
● How does this relate to what you are currently learning in class?  
● What are some sources of error?  
● How does this relate to real life? 

 Watch this 53 minute PBS Documentary on Autopsy 

Read this article about learning from the dead. 

Watch this BBC video on virtual autopsy. 

 

https://www.le.ac.uk/pathology/teach/va/titlpag1.html
https://www.pbs.org/wgbh/pages/frontline/post-mortem/
https://www.popsci.com/melinda-dodd/article/2008-09/learning-dead/
https://www.bbc.com/news/av/technology-23104182


Read about reviewing autopsy reports  

Complete the manner of death interactivity.      

List the Top 15 Causes of Death: 

1.   

2.    

3.    

4.    

5.    

6.    

7.    

8.    

9.    

10.    

11.    

12.    

13.    

14.    

15.   

 

 

 

 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/ForensicScience_AutopsyRoleMedicalExaminer_SHARED4.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/ForensicScience_AutopsyRoleMedicalExaminer_SHARED4.html


Life expectancy in the US in 2011 was about 79 years. Life expectancy and cause of death varies 
throughout the world, however. For example, in Somalia, the life expectancy in 2011 was about 50 years. 
The top three causes of death were:  

1) Diarrhea from diseases  
2) Influenza and Pneumonia  
3) War traumas.  

This is quite a difference from the top three causes of death in the United States! The country of origin 
and residence must be considered when conducting an autopsy if the deceased is from another country 
because they may have an illness or disease not commonly found in the area where they died. 

Autopsy reports, in addition to cause and manner of 
death, also document other information. See the image to the right to discover what else is documented 
in a report. 

When a pathologist or medical examiner writes the statement on the cause of death in an autopsy report, 
it is written as the "opinion" of the person. This is because the exact events surrounding the death are not 
always known. The examiner must give their best informed opinion after weighing all of the findings. 
Some autopsy reports are more in-depth and complex, whereas others are more focused and concise. 
The type of report varies by state and purpose as well as the possibility of being presented as evidence in 
a court case. 

A death certificate is a legal document issued by a qualified medical practitioner certifying the death of a 
person and stating the cause of death, if known. Death certificates are required for various legal 
proceedings and settling of the deceased affairs. Families often seek a copy of the death certificate for 
various reasons such as to change social security benefit payments, collect insurance money or to modify 
banking accounts and household bills that were in the deceased person's name. 

Here is an interesting link about life expectancy around the world.  

Here is a link about suicide awareness and prevention.   

https://www.worldlifeexpectancy.com/country-health-profile/united-states
https://afsp.org/


It is time to complete your next case study on Conrad Murray and the death of 
Michael Jackson.  

1. Conduct an Internet search 
2.  Use this link to help you get started. Here is another link that might help (BBC).  

Here is a History.com link.  
3. Complete a case study report, based on the template. 

 

Autopsy Reports for Portfolio Assignment 

Whitney Houston 

John Belushi 

Brittany Murphy 

Anna Nicole Smith 

Mary Corinne Peters 

Sousa Autopsy (Tiger Mauling) 

 

 

Portfolio Report Handout 

  

 

  

https://athenaforensics.co.uk/california-v-murray-people-of-the-state-of-california-v-conrad-robert-murray/
https://www.bbc.com/news/entertainment-arts-15060651
https://www.history.com/this-day-in-history/dr-conrad-murray-receives-four-year-sentence-in-michael-jacksons-death
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/CaseStudyWorksheet.pdf
http://www.autopsyfiles.org/reports/Celebs/houston,%20whitney_report.pdf
http://www.autopsyfiles.org/reports/Celebs/belushi,%20john_report.pdf
http://www.autopsyfiles.org/reports/Celebs/murphy,%20brittany_report.pdf
http://www.autopsyfiles.org/reports/Celebs/smith,%20anna%20nicole_report.pdf
http://www.autopsyfiles.org/reports/Other/peters,%20corinne_report.pdf
http://www.autopsyfiles.org/reports/Other/sousa,%20carlos_report%20.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/PortfolioAutopsyReport.docx


Read about the role of the medical examiner. 

A medical examiner is a physician officially authorized by a governmental unit to ascertain causes of 
deaths, especially those not occurring under natural circumstances. Not all counties within states conduct 
death investigation and certification under the guidance of medical examiners, however. Some counties 
instead elect a coroner. A coroner is an elected official who may or may not have any medical or forensic 
training. Their primary duty is to investigate any death thought to be of unnatural causes. This is a 
controversial topic in death investigation and Forensic Science because the coroner system does not 
require Pathology or medical training. The Georgia requirements for a Coroner are as follows: 

(From legislation in Title 45) 

1. Coroners are elected and hold their offices for four years 

2. Must be a citizen of the United States 

3. Must be a resident of the county in which he or she seeks the office of coroner for at 
least two years prior to his or her qualifying for the election to the office and remains a 
resident of such county during his or her term of office 

4. Must be a registered voter 

5. Must be at least 25 years of age prior to the date of the general primary in the year he or 
she qualifies for election to the office 

6. Has obtained a high school diploma or its recognized equivalent 

7. Has not been convicted of a felony offense or any offense involving moral turpitude 

8. Has successfully completed the next scheduled class no longer than 180 days after such 
person's election or appointment a basic training course provided by the Georgia Police 
Academy 

9. Any person serving as mayor in a county with a population of 5,000 or less may also 
serve as the county coroner 

Complete the Medical Examiner Interactivity. 

Medical examiners generally acquire a Bachelor of Science degree in either Forensic Science, Biology or 
Chemistry. After earning this degree, they then enter medical school to obtain either a Medical Doctor 
(MD) or Doctor of Osteopathic Medicine (DO) degree. Once they have earned a medical degree, they 
apply for a position in a 5 year residency program. Following residency, a prospective Medical Examiner 
will take an exam for board certification in Pathology and Forensic Pathology. After Board certification is 
acquired, a Forensic Pathologist usually completes a fellowship, or specialty training in an area of 
interest, such as Toxicology, Autopsy or Serology. The salary ranges from about $105,000 to $500,000 
with 13-15 years of education after high school required. 

 

  

 

 

 

Discussion Question: 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/ForensicScience_AutopsyRoleMedicalExaminer_SHARED5.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/ForensicScience_AutopsyRoleMedicalExaminer_SHARED5.html


A Coroner is an elected official who decides cause of death in death 
investigations in counties employing the Coroner system rather than a Medical 
Examiner System. Coroners are not required to have any accreditation or training 
in Forensic Pathology or other degrees beyond a high school diploma. In 
contrast, Medical Examiners are required to have an MD degree and be trained in 
Forensic Pathology.  

● Do you think the Coroner system should be changed or dismissed? 
● If so, in what ways?  
● Support and explain your claim with at least 4 reasonable arguments. 

Read The Real CSI. 

Read about the medical examiners in your state. Here is the site for New Jersey. 

Read about how an autopsy works.  

Read about a day in the life of a medical examiner in a morgue.  

Autopsies provide crucial information in death investigations where all of the details about the 
death are not known. Autopsies have been performed for thousands of years and have become 
routine in cases of suspicious deaths. Medical Examiners, or Forensic Pathologists, train 
extensively after medical school to specialize in this area of medicine. They are trained to notice 
inconsistencies in the reported death events and the deceased person's body. While it is 
sometimes a gruesome career, it is very important to death investigation cases. Medical 
Examiners not only uncover evidence to bring many criminals to justice, but they also give 
families the answers and closure they need about a loved one's passing. 

Scroll down and complete:  

● Manner of Death Review 
● History of Autopsy Review 
● Autopsy Procedure Review    

***** End of Module 5 ********* 

  

 

 

 

 

 

Module 6  

https://www.pbs.org/wgbh/pages/frontline/post-mortem/real-csi/
https://www.nj.gov/health/me/about-us/
https://science.howstuffworks.com/autopsy3.htm
https://rvanews.com/features/life-in-the-morgue-as-a-medical-examiner
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/ForensicScience_AutopsyRoleMedicalExaminer_SHARED6.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/ForensicScience_AutopsyRoleMedicalExaminer_SHARED6.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AutopsyRoleMedicalExaminer/ForensicScience_AutopsyRoleMedicalExaminer_SHARED6.html
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Forensic Anthropology is the study of remains to identify 

characteristics such as age, sex, or ancestry to cases of 

legal importance. Forensic Anthropology is involved in 

cases with remains that are in advanced decomposition, 

burned, mutilated or unrecognizable for various reasons. 

A Forensic Anthropologist is trained in archeological 

excavation in addition to osteology, facial reconstruction, 

physical anatomy and many other areas of science in 

order to gather as many details as possible to 

reconstruct the person's life and appearance to aid in the 

investigation. 

Define the following Key Terms: 

1. Anthropology 

2. Forensic Anthropology 

3. Bones 

4. Suture 

5. Epiphysis 

6. Ossification 

7. Post-mortem 

8. Ante-mortem 

9. Peri-mortem 

10. Symphysis 

11. Humerus 

12. Femur 

13. Radius 

14. Sciatic Notch 

15. Mandible 

16. Zygomatic Bone 

17. Archeology 

18. Ancestry 

19. Biological Profile 

20. Tibia 

21. Ulna 

22. Odontology 

23. Sternum 

24. Ilium 

25. Fibula 

26. Clavicle 

27. Maxilla 

28. Cranium 

29. Ischium 

30. Sacrum 

31. Coccyx 



32. Compression Fracture 

33. Torsion Fracture 

34. Greenstick Fracture 

35. Parry Fracture 

36. Osteology 

 

Skeletal remains have a story to tell that is only revealed 

by an eye for detail seeking to share the "biography of 

bones". A Forensic Anthropologist seeks to identify 

biological characteristics of the deceased person such as 

age, sex, ancestry, health or illness and trauma in cases 

of legal importance. Forensic Anthropologists are often 

asked to determine if bones are human or animal in 

origin. This can usually be determined by examining the 

angle and thickness of bone as well as the alignment of 

canals within the bones known as osteons. In humans, 

osteons are generally distributed randomly throughout 

bones without an apparent pattern. In animals, osteons 

are usually aligned in rows resembling a brick wall. 

Forensic Anthropologists provide expertise in osteology 

that is invaluable to police officers, investigators and 

Forensic Scientists alike. 

Introduction to Forensic Anthropology 

Forensic Anthropologists study the identifying 

characteristics on the remains of an individual in cases of 

legal importance. Height, race, sex, and physical health 

are generally what Forensic Anthropologists strive to 

identify. An applied science, Forensic Anthropology is 

comprised of Biological Anthropology and Forensic 

Science.  It differs from Archaeology, which is actually 

the branch of anthropology that studies prehistoric 

people and their cultures. Forensic Anthropology can 

include older remains, but is also charged with the 

identification of recent sets of remains. Essentially, a 

Forensic Anthropologist is searching for clues in the 

bones as to the identity, cause and manner of death. 



  

Forensic Anthropology grew from anthropological 

methods and sciences to be its own discipline in the mid 

1800s to early 1900s. In 1849, the murder of Dr. George 

Parkman spurred the development and expansion of 

Forensic Anthropology. It was considered the biggest 

case of the 19th century and is often compared to the OJ 

Simpson trial of the 20th century. Dr. George Parkman 

was a doctor whose remains were found dismembered in 

the privy and furnace of an anatomy lab at Harvard 

University. Because of the dismemberment and state of 

decomposition, two professors of Anatomy were called in 

to try to identify the victim.  The two Anatomy professors 

gathered the remains, reassembled them and 

determined the victim's approximate height, ethnicity, 

sex, and age. They used this information to match the 

characteristics to the well known local man known as 

"Dr. Parkman". Dentures found in the furnace matched 

Dr. Parkman's dental molds, and skin discolorations 

were identified by his wife for the confirmation. 

Investigative clues led to the arrest, conviction and 

subsequent death sentence of a friend of Dr. Parkman's 

named Dr. John Webster. Dr. Webster was a professor 

of Chemistry at Harvard University.  He owed Dr. 

Parkman a large sum of money and apparently did not 

wish to repay it. See the Parkman murder link in the 

resources box for more case details! 

 

History and Development of Forensic Science 

View the interactivity below to learn more about the 

History and Development of Forensic Science. Click 



on the tabs that indicate the time frame. Also, click 

on the "More" button in the lower right hand corner 

on each of the slides.   

Goals of the Forensic Anthropologist 

Forensic Anthropologists' main goal is to identify human 

remains. The most common identifying factors they 

uncover are summarized in a Biological Profile. A 

Biological Profile includes the following: 

● General description of the decedent's* probable 

appearance before death 

● Sex 

● Age at death 

● Ancestry 

● Stature 

● Assessment of any visible traumas, including 

antemortem, perimortem and postmortem traumas. 

● Notation of any pathologies (diseases) detected. 

*In this module, the deceased person is referred to as the 

"decedent". This is the term used in Forensic Anthropology 

death investigations most often because it is neutral and does 

not imply anything about the way in which the person may have 

died as the term "victim" may imply. 

Conduct an internet search about the Jefferson Bass Body 

Farm in Knoxville, Tennessee and respond thoughtfully to 

the following questions in complete sentences.  

1) Why are Body Farms important in Forensic Anthropology? 

2) What can Forensic Anthropology students learn from the 

Body Farm? 

3) Would you donate your body to the Body Farm? Why or why 

not? 

Read "What Do Forensic Anthropologists Do?" 

Read about the Texas body ranch. 

Check out the written in bone information and take a virtual tour 

of the Written in Bone Smithsonian Exhibit. 

http://fac.utk.edu/what-do-forensic-anthropologists-do/
https://www.cbsnews.com/dfw/news/mysteries-of-death-come-to-life-at-texas-body-ranch/
https://naturalhistory.si.edu/education/teaching-resources/written-bone
https://naturalhistory2.si.edu/vt3/NMNH-WB/z_NMNH-WB-001.html
https://naturalhistory2.si.edu/vt3/NMNH-WB/z_NMNH-WB-001.html


Read about the Parkman murder. 

Read about the Luetgert murder. 

Visiting Tennessee's Body Farm 

Complete the History and Development of Forensic 

Anthropology Interactivity 

 

Determining Age from Skeletal Remains 

The age of the decedent at death can usually be approximated 

by a Forensic Anthropologist once they have examined the 

remains if a sufficient number of bones and skull are found. 

Growth and development progresses predictably through 

several stages that can often be observed in the remains. 

Forensic Anthropologists look for specific patterns in the bones, 

teeth and skull sutures to approximate age.         

Complete the Determining Age from Skeletal Remains 

Interactivity 

 

 

 

 

 

 

 

 

 

Stature 

Stature simply means the height, or how tall an individual is while standing. Forensic 

Anthropologists can use bone measurements to estimate height when the actual height is 

unknown. The bone measurements are plugged into standard stature equations and height is 

estimated from those calculations. 

http://www.iboston.org/mcp.php?pid=parkmanMurder
http://murderpedia.org/male.L/l/luetgert-adolph.htm
https://www.npr.org/templates/story/story.php?storyId=1906569?storyId=1906569
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicAnthropology/ForensicScience_ForensicAnthropology_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicAnthropology/ForensicScience_ForensicAnthropology_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicAnthropology/ForensicScience_ForensicAnthropology_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicAnthropology/ForensicScience_ForensicAnthropology_SHARED3.html


The typical bones that Forensic Anthropologists measure are: Ulna, Humerus, Femur, Radius, 

and the Tibia. 

 

  

In order to calculate an estimation of height, Forensic Anthropologists plug in the bone measurements (in 

centimeters) into the following equations: 

Sex Tibia Equation Radius Equation Femur 

Equation 

Humerus 

Equation 

Female (Tibia length X 

2.90) + 61.53= 

Height (cm) 

(Radius length X 

3.87) + 73.50= 

Height (cm) 

(Femur length X 

2.6) + 65 = 

Height (cm) 

(Humerus length X 

3.06) + 64.26= 

Height (cm) 

Male (Tibia length X 

2.42) + 81.93= 

Height (cm) 

(Radius length X 

3.65) + 80.40= 

Height (cm) 

(Femur length X 

2.6) + 65 = 

Height (cm) 

(Humerus length X 

3.27) + 59.41= 

Height (cm) 

*Tip: When measuring bones, always use a metric 

ruler. If you must measure in inches, convert the 



measurement to centimeters by multiplying the inch 

measurement by 2.54. 

Example calculation: 

A 40.8 cm male Tibia was found in a shallow grave. How tall was this man? 

(40.8cm X 2.42) +81.93 = 180.67cm 

If you would like to convert the above answer to inches, divide by 2.54. 

180.67 cm/2.54= 71.12 inches or about 5 feet 11 inches. 

 

So, in this example, the man was approximately 181 cm or 5'11". 

Forensic Odontology 

Another way to approximate age is through the teeth. Forensic Odontologists can estimate age through 

tooth eruption patterns as well as tooth wear patterns. Forensic Odontologists specialize in examining 

bitemarks and dental identification. Their duties include: 

-Estimation of the age of the decedent 

-Identification of the individual by comparing the teeth with dental records 

-Examination of bite marks 



-Providing expert testimony in criminal, malpractice and workers’ compensation cases in court. In 

determining age, Forensic Odontologists estimate age based on the tooth eruption pattern in the mouth, 

as well as the wear patterns on the teeth. In children and adolescents, it is most useful to analyze the 

eruption patterns as the teeth continue to erupt until the age of about 21 years. The primary teeth, or 

"baby teeth", are the first set of teeth that a child will have. Forensic Odontologists use the following 

general patterns and the presence or absence of those teeth to approximate age in younger children. 

 

 

Primary Teeth Eruption Patterns 

Tooth Type Estimated Age 

Incisors 6-16 months 

Canines 16-23 months 

1st Molars 13-19 months 

2nd Molars 23-33 months 

In later childhood, adolescence and early adulthood, Forensic Odontologists use permanent teeth 

eruption patterns to estimate age. Forensic Odontologists look to see which of the permanent teeth have 

already erupted in the mouth and which are still absent in order to approximate the age of the decedent. 

The permanent teeth age estimates are as follows: 

Permanent Teeth Eruption Patterns 



Tooth Type Estimated Age 

Incisors 6-9 years 

Canines 9-11 years 

1st Pre-Molar 10-12 years 

2nd Pre-Molar 10-12 years 

1st Molar 6-7 years 

2nd Molar 11-13 years 

3rd Molar ("Wisdom Teeth") 17-21 years 

In addition to the eruption patterns, Forensic Odontologists also examine the wear patterns of the teeth to 

estimate age. As people get older, their teeth wear down and show some predictable signs of age. There 

are various methods for evaluating this and it requires extensive training and experience to estimate age 

using only dental wear patterns. It is the only method available to estimate age based solely on the teeth 

in adults older than 21 years old because all teeth have erupted by that age and they are no longer 

indicative of a particular age. Though it is a more difficult method to employ, tooth wear patterns are 

commonly used in cases when no other age indicators can be found. 

 

➔ Read PBS Article- "Learning From Skeletons" 

➔ Watch "Identification of John Wayne Gacy Victim" 

➔ Read Smithsonian's "Written in the Bone: Young or Old?" 

➔ Watch this video about bone clues 

➔ Try Identifying Skeletal Remains with this mini project.      

➔ Read about male and female pelvis, bone structure of the pelvis 

➔ Here is more information about the male and female pelvis (if you are 

interested) 

➔ Watch this video on determining gender based on skeletal remains. 

➔ Read about determining gender based on skeletal remains- foot 

➔ Read about determining gender based on a skull. 

➔ Read Smithsonian- Male or Female? 

➔ Read Ancestry from Skeletal Remains 

 

 

Complete the Forensic Anthropology Lab: 

http://www.pbs.org/opb/historydetectives/technique/learning-from-skeletons/
https://www.ishinews.com/identification-of-a-john-wayne-gacy-victim/
https://naturalhistory.si.edu/education/teaching-resources/written-bone/skeleton-keys/young-or-old
https://www.kshb.com/news/crime/yust-trial/part-of-the-puzzle-forensic-anthropologist-explains-what-clues-bones-can-yield
https://www.biologycorner.com/projects/bones/scene.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicAnthropology/ForensicScience_ForensicAnthropology_SHARED4.html
https://forensicmd.files.wordpress.com/2010/11/identification-of-skeletal-remains.pdf
https://forensicmd.files.wordpress.com/2010/11/identification-of-skeletal-remains.pdf
https://www.youtube.com/watch?v=qRgH6W-SjLw
https://www.sciencedaily.com/releases/2012/02/120229105126.htm
https://www.futurelearn.com/info/courses/forensic-archaeology-and-anthropology/0/steps/67883#:~:text=Overall%2C%20the%20male%20skull%20tends,'%20and%20'feminine'%20features
https://naturalhistory.si.edu/education/teaching-resources/written-bone/skeleton-keys/male-or-female
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicAnthropology/ForensicScience_ForensicAnthropology_SHARED5.html


  

  

Forensic Anthropology Lab 
Purpose(s) of Lab:  Learn how skeletal remains can help describe an unknown 

individual. 

  

Materials:  Calculator, tape measure, and a partner – preferably someone notably 

taller or 

shorter than you.  
  

Human Skeletal System 

  

 

Procedure    

  

A.  Complete Table 1 in the data section by using the tape measure to 

measure and record the length of the bones listed in Table 1 for both 

yourself and your partner. It can be difficult to find the exact start and end 

of the bone under the skin, but try to be as accurate as possible when 

measuring. If you measure the bones in inches, you will need to convert it 

to centimeters. To do this, use your calculator to multiply your 

measurement in inches by 2.54 to get the measurement in centimeters. 

For example, if you measured the bone to be 10 inches, your calculation 

would look like this: 10 inches X 2.54= 25.4 centimeters.  To convert a 

measurement from centimeters back to inches, you would divide by 2.54.  

The calculation would look like this: 254 cm /2.54= 100 inches.  

Alternately, you can go to http://www.manuelsweb.com/ft_in_cm.htm for 

an online conversion calculator. You will not get the correct answers if 

you try to calculate using measurements in inches, so be sure to convert 

to centimeters! Refer to the diagram of the skeletal system above as 

needed.   

B.   Use the formulas provided in the calculations section to calculate the 

estimated height 

of an individual based on bone length. Show your work in the calculations 

section!                                                                                                                                

  C.   Complete Tables 2 and 3 in the data section by measuring the actual 

height of yourself 

and your partner using the tape measure.  Do not approximate your 

height, you must 

http://www.manuelsweb.com/ft_in_cm.htm
http://www.manuelsweb.com/ft_in_cm.htm


actually measure it! 

  

(continued on the next page) 

  

  

  
                                                        

 

Data: 
  

  

Table 1: Bone Length Measurements 

  
Yourself 

(Measur

ed in 

inches) 

Yourself 

(Converte

d to 

centimete

rs) 

Partner 

(Measur

ed in 

inches) 

Partner 

(Convert

ed to 

centimet

ers) 

Lengt

h of 

hume

rus 

        

Length of 

femur         

Length of 

tibia         

  

Table 2:  Estimated vs Actual Height for Yourself 



  
Estimated 

Height 

  

(This what 

you 

calculated 

using 

equations 

below) 

Actual 

Height 

  

(This is 

your actual 

height that 

you 

measured 

with the 

tape 

measure) 

Differen

ce 

  

(Subtract: 

Largest-‐ 

smallest and 

write it as the 

difference here) 

Humerus 
      

Fem

ur 
      

Tibi

a 
      

  

Table 3: Estimated vs Actual Height for Your Partner 

  
Estimated 

Height 

  

(This what 

you 

calculated 

using 

equations 

below) 

Actual 

Height 

  

(This is 

their actual 

height that 

you 

measured 

with the 

tape 

measure) 

Differen

ce 

  

(Subtract: 

Largest-‐ 

smallest and 

write it as the 

difference here) 

Humerus 
      



        

Femur 
      

Tibia 
      

 

Calculations: 

Estimating Height from Bone Length 

Formulas 

Accuracy 

FEMALES:  3.06 x Humerus Length in cm + 64.26 cm 

MALES:  3.27 X Humerus Length in cm + 59.41 

± 4.89 cm 

    

EVERYONE:  2.6 x Femur Length in cm + 65 cm ± 3.96 cm 

FEMALES:  2.90 x Tibia Length in cm + 61.53 cm 

MALES:  2.42 x Tibia Length in cm + 81.93 cm 

± 4.15 cm 

  

Be sure to show your work in the space provided below. 

  

  

  

  

  

  



  

  

  

 Forensic Anthropology Portfolio 
Assignment  

  
  

You have been given 3 boxes of bones found near the home of a suspect in a series of homicides. 
Your task today, as a consultant Forensic Anthropologist, is to sort through the descriptions of 
the bones and to plan and carry out an investigation to evaluate and ultimately communicate 
information that will help to classify the bones by age, sex, ancestry and by trauma type. 

  

  

A.  Ancestry 
1.  Identify this skull as either European, Asian or African.  You wrote in your notes:    

“Decedent A has sloped orbits, a high and prominent nasal bone and the teeth are flat to 

the face.  The 

face appears to be longer and 

thinner.” 

  

  

  

Ancestry:                                                                                            

  

  
                                                        

 

  

2.  Identify this skull as either European, Asian or African. Here are your notes about the 

skull of 

Decedent B: 



“Skull B is wider, with a wide inter-‐orbital space between the eyes.  The teeth are more 

forward on the face and are spatula shaped.  The orbits are rectangular shaped.  The nasal 

aperture is wide.” 
  

  

Ancestry:                                                                                                       
  

  

3.  Identify this skull as either European, Asian or African. Your notes on the skull of 

Decedent C: 

“Prominent forward Zygomatic Arches,  round orbits, and shovel 

shaped incisors.” 
  

  

Ancestry:                                                                                                      
  

  

  

B.  Age 
  

  

1.  Skull A had all permanent teeth including 3rd molars.  Which of the following age 

ranges does this skull most likely belong to: 2-‐6 years, 8-‐15 years or 21+ years? 

________________________________ 
  

  

In what other way could you estimate the age from these teeth? 
  

  

  

  

  

  

  

  

  

  

2.  Skull B had mostly primary teeth.  It was noted that the permanent incisors and 

permanent 1st molars were erupted, however.  What is the approximate age of this 

decedent? __________________ 
  



  

3.  Skull C had 4 primary incisors and 1 primary 1st Molar.  No permanent teeth were noted 

and all other primary teeth had not yet erupted.  What is the approximate age range of this 

decedent?  ___________ 

 

  

C.  Sex: 

Indicate whether the remains are male or female. 
  

  

1.  Decedent A had a narrow pelvis with a heart shaped pelvic inlet.  The angle at the 

Sciatic notch was less than 90°. 
  

  

Sex:                                                                     
  

  

2.  Decedent B had a sacrum that tilted backward and the pelvis inlet was circular.  Sciatic 

Notch was an obtuse angle. 
  

  

Sex:                                                                     
  

  

3.  Decedent C had a wider, more shallow pelvis with hip bones that flared outward slightly. 

Sex:                                                                     
  

  

  

D.  Stature 
  

  

Calculate the stature from the following femur 

measurement: (Remember that 1 inch=2.54 

centimeters) 
  

  

Decedent A Femur= 17 inches 
  

  

Femur Stature Equation:  Femur length in cm X 2.6 + 65 = Height in cm. 
  

  



  

  

  

  

  

  

  

  

  

E.  Describe each of the decedents as fully as you can 

from your findings including Age, Sex and Ancestry: 
  

  

Decedent A: 

 

Decedent B 
  

  

  

  

  

  

  

  

  

  

Decedent C 
  

  

  

  

  

  



  

  

  

  

  

F.  Trauma Types: 
Identify whether the following traumas occurred Antemortem, Perimortem, or postmortem.  

Indicate the correct answer next to each trauma listed using the terms “antemortem”, 

“perimortem” and “postmortem” 
  

  

1.  Decedent A: 

Healed tibia fracture______________ 
  

  

Animal tooth marks on bone                                   
  

  

2.  Decedent B: 

Non-‐healed Parry fracture                                     
  

  

3.  Decedent C: 

An infection on the leg with no signs of immune response                                                                                                                                          

  
  

  

 

G. Identification: 

The police have located a missing person report from 3 months ago for a caucasian  male  who  was about 
  

5'10" and age 24.  Could this match up to any of the  decedents you examined in this assignment? 

Explain your  answer. 

 

 

 

 

 



Read: Bone Biography 

Watch Human Skeleton Tutorial 

Watch this video about identifying human remains 

Read about forensic facial reconstruction 

Read about types of trauma observed on skeletal remains. 

Watch the slideshow on anti, peri, and post-mortem trauma indicators 

Read Aging and Difference in the Human Skull 

Consider determining traumatic injuries based on skeletal remains   

 

Complete the CASE STUDY on DOROTHY GAY HOWARD: 

 Here is a source to get you started.   

Conduct an internet search on the Dorothy Gay Howard case and complete the case 
study worksheet. She was known for 55 years simply as the "Boulder Jane Doe" until, 
with the help of DNA analysis and Forensic Anthropology, she was finally identified.        

Case Study Assignment: 

Part 1:   

Research the following information: 

Name of Case 

Date it Occurred 

Suspects/People of Interest 

How are the above people related to the victim(s)? 

Were any charges made? 

If so, what was the verdict? 

Why is this case important?  Why are students studying this case? 

Why is the case interesting? 

What websites did you use? 

  

 

https://gato-docs.its.txstate.edu/jcr:4cafdf3b-1ff5-4853-8b78-f9503809ccf6/HV_FW10_Bone.pdf
https://www.youtube.com/watch?v=ndDkPLNVNN8
https://youtu.be/uJzQORBcqpc
https://naturalhistory.si.edu/education/teaching-resources/written-bone/forensic-anthropology/forensic-facial-reconstruction
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicAnthropology/ForensicScience_ForensicAnthropology_SHARED6.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicAnthropology/ForensicScience_ForensicAnthropology_SHARED6.html
https://www.medscape.com/viewarticle/882191
http://resource.rockyview.ab.ca/t4t/forensicscience35-3cr/Module6/L2/M6L2P03-Trauma.html
https://www.denverpost.com/2009/11/14/after-55-years-boulder-jane-does-story-finally-coming-together/


 

 

Part 2:  Presentation 

Once you have completed your research, present your information in one of the 
following formats: 

● Powerpoint 
● Prezi 
● Sway 
● News Article 
● Story  

  

Rubric for Grading: 

Name of Case (5 points) 

Date it Occurred (5 points) 

Suspects/People of Interest (10 points) 

How are the above people related to the victim(s)? (10 points) 

Were any charges made? (10 points) 

If so, what was the verdict? (10 points) 

Why is this case important?  Why are students studying this case? (15 points) 

Why is the case interesting? (10 points) 

What websites did you use? (5 points) 

Presentation (20 points) 

  

Do your best!  You never know when you might be up for a job promotion! 

   

  

  

  

Conclusion: After evaluating the skeletal remains, explain how skeletal remains 
can be used to to develop an anthropological profile of the unknown victim. 



 

Analysis Questions: 

1.   Which bone(s) provided the most accurate estimation of height? 

  

  

  

  

  

  

  

2.   Which bone(s) provided the least accurate estimation of height? 

  

  

  

  

  

  

  

3.   What other factors would a forensic anthropologist have to consider 

when using bones to estimate the height of an individual from skeletal 

remains? 

  

  

  

  

  

  

  

4.   A mass grave has been found to contain the following bones: 

•  Adult pelvis with a subpubic angle of 80 degrees. 

•  Left femur = 49 cm 



•  Skull with a wide nasal cavity 

•  Right femur = 49.1 cm 

•  Skull with primary (baby) teeth but no 1st or 2nd molars yet 

•  Left femur 46.7 cm 

•  Left femur 16.4 cm 

How many individuals’ remains are in the mass grave? 

  

  

  

  

  
  

How did you determine the number of individuals? 
  

  

  

  

  

  

What is the estimated height of each individual? 

 

Can you determine the gender of any of the individuals? If so, what is the 

gender and how do you know? 
  

  

  

  

  

  

Can you determine the age of any of the individuals? If so, what is the age 

and how do you know? 
  

  



  

  

  

  

Can you determine the race of any of the individuals? If so, which race(s) 

and how did you come up with this? 

      

 SUMMARY: 

Forensic Anthropologists can be thought of as identification 

detectives. The main goal of a Forensic Anthropologist is to 

provide as much information pertaining to the identity of the 

person as possible so that law enforcement can move 

forward in the case. Utilizing methods of osteological study, 

Forensic Science techniques for evidence recovery and 

anthropological methods, Forensic Anthropologists can 

often identify the sex, age, ancestry and any trauma 

inflicted upon the remains. If this does not result in 

successfully identifying the decedent, a Forensic 

reconstruction artist may be consulted to complete a facial 

reconstruction using the skull, depth markers and clay. 

Pictures of the reconstructed face are circulated and often 

the decedent is identified this way. While it is certainly not 

the career for everyone, it is a very interesting and 

necessary branch of Forensic Science. 

Complete the Forensic Anthropology Review 

Interactivity  

 

*************************** End of Module 6 ******************* 

 

 

 

Forensic Entomology 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicAnthropology/ForensicScience_ForensicAnthropology_SHARED7.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicAnthropology/ForensicScience_ForensicAnthropology_SHARED7.html


 Forensic Entomology is the study of insects and their relation to 

criminal investigations. When a crime scene involves a dead 

body it is not uncommon that it is accompanied by insect 

evidence, most often flies and beetles. Because these 

organisms have a relatively defined life cycle, depending on the 

weather, it is possible to calculate the post mortem interval by 

looking at the various stages of colonization on or within the 

body. 

Define these Key Terms: 

1. Forensic Entomology 

2. Carpet Beetles 

3. Rove Beetles 

4. Carrion Beetles 

5. Hister Beetles  

6. Black Scavenger Flies 

7. Flesh Flies 

8. Postmortem Interval 

9. Blowfly 

10. Entomotoxicology 

Forensic Entomology is a specialty area of forensics that is often used to estimate a postmortem 

interval on a corpse when the data is unknown. Postmortem interval is the time since death and 

is considered a rough estimate rather than an exact measurement. Many types of flies and 

beetles are found in corpses throughout the decomposition process which aid in calculating a 

postmortem interval. Flies and beetles have finite life cycles which can help estimate how long a 

body has been exposed. In addition, insects found on corpses can be used for Toxicology 

testing if sufficient body fluids are not present in the remains to test. This specialty of Forensics 

may "bug" some, but it offers important clues and leads in many cases where information is very 

limited. 

Read Introduction to Forensic Entomology 

Read How to Become a Forensic Entomologist 

Read the Natural History Museum's "Lord of the Flies" Article 

Read about How Insects Aid Investigations 

 

 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicEntomology/ForensicScience_ForensicEntomology_SHARED2.html
https://www.forensicscolleges.com/blog/htb/how-to-become-forensic-entomologist
https://www.theguardian.com/science/2010/sep/23/flies-murder-natural-history-museum
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicEntomology/ForensicScience_ForensicEntomology_SHARED3.html


Discussion 

A Forensic Entomologist is called to a crime scene where a body is found with maggots 

covering it. The Entomologist takes samples of many of the maggots found and then 

turns to the Forensic Investigator and says "I can say with certainty that the time of 

death is about 4:00pm 4 days ago." 

1. Did the forensic entomologist analyze and interpret the data correctly? 

Why or why not? 

 

2. What would have been a more appropriate response? 

 

3. What analysis should be performed in order to determine an estimated 

postmortem interval? 

  

Forensic Anthropology Lab 

Here are some forensic lab documents  

Introduction:   

Entomology Lab 

You will complete an Entomological Lab based on an actual case using data involving 

blow flies. Blow flies have a specific pattern of development based on the temperature 

that can be used to approximate Post-‐Mortem Interval. Accumulated Degree Hour, or 

ADH, refers to the measurement of the thermal input, or heat needed for insects to grow 

and develop. Because insects are cold-‐blooded, they rely on the environment for heat 

and can only develop in certain temperatures. This lab involves analyzing and 

interpreting entomological data to calculate the ADH and applying that to a case in 

which the Post-Mortem Interval is unknown. This lab requires that you pay close 

attention to detail, use problem solving skills and follow directions very carefully.  To 

help you through the lab, please use the helpful information below.  Make sure that you 

read through ALL of the information before beginning so that you are not confused in 

the lab.  You will need a piece of paper, a writing utensil and a calculator for this lab to 

assist you as you work through the various calculations. It may help to print out the lab 

to write on as you are completing it and then go back and type in your answers on the 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicEntomology/EntomologyLabPacket_Final.pdf


lab worksheets to submit to your teacher. You will complete calculations and analysis 

throughout the lab worksheets as indicated. 

  

Materials:  Paper, writing utensil and calculator 

Procedure: 

  

1.   Read through “Blow Fly Introduction” and review the “Blow Fly Life Cycle”. 

You will notice that Blow Flies have 3 stages in their Larva development. These 

stages are known as “Instars”. In the lab, you will complete a table in which you 

will need to label all of the stages of the Blow Fly.  Each Instar is labeled as 1st 

Instar, 2nd Instar, 3rd Instar in chronological order. 

  

2.   Next, refer to “Entomology Worksheet” and complete as directed.  In Table 1, it 

should be set 

up like this: 

From To Temperature Hours ADH 

Egg 1st Instar 70°F 23   

1st Instar 2nd Instar 70°F 27   

2nd Instar 3rd Instar 70°F 22   

3rd Instar Pupa 70°F 130   

Pupa  Adult 70°F 143   

  

3.   Multiply the number in the temperature column on Table 1 by the hours listed in 

Table 1 for 

each row and put the answer in the column marked ADH. 

4.   In question 3, you are asked to find the total number of hours. You will find 

this by adding up all of the numbers in the Hours column. Write this number in 

the indicated space for #3a.  Next, you will need to find out how many days 

that total number of hours represents.  To do this, divide by 24 (number of 



hours in a day). If you end with a decimal, multiply only the decimal amount by 

24 to get the leftover number of hours. 

 

5.   For 3b, find the amount of ADH needed in your table to progress from 2nd 

Instar to 3rd Instar 

and divide that number by the given temperature of 77°F. 

 

6.   For 3c, you will need to find the amount of ADH needed (from Table 1) to 

progress from Pupa to adult.  Next, you will take that number from your table 

and divide by the number of hours in 7 days.  (Hint:  multiply the number of 

hours in a day by the number of days). 

 

7.   Complete the rest of Entomology Worksheet using what you have learned 

about insects and ADH. 

 

8.   Next, Access “Student Worksheet: Climatological Data and ADH Calculation” 

and “Preliminary Local Climatological Data”. 

 

9.   For #1 on the student worksheet, review the climatological data document 

and see if you can determine which factors (the titles of the columns is a good 

place to start) might be important when thinking about insect development. List 

those factors you choose in #1 and discuss your reasons for choosing those 

factors in #2. 

 

10. Complete Table 1 on the Student Worksheet by filling in the 

temperatures from the Local Climatological Data document. The hours, with 

the exception of Sept 22 which is already completed for you, should all be 

listed as 24 hours. 

 

11. In the column of Table 1 labeled “Daily Ambient Thermal Energy”, you will 

place your calculations of temperature times hours. Example: For September 

22, multiply 56°F times 17 hours to obtain 952.  That result will be written in 

the Daily Ambient Thermal Energy column. Do this for the rest of the column. 

 

 

 

 

 

 

 



 

12. In the ADH column, you are totaling all of the products you calculated in the 

Daily Ambient Thermal Energy column.  Complete the calculations for all dates in 

the table. For example: 

  

Date Daily Ambient Thermal Energy ADH 

Sept 22 952 952 

Sept 21 1488 952+1488=2440 

Sept 20 1488 2440+1488=3928 

  

13. Read all of the information in question #4 on the student worksheet. In 

Table 2, calculate ADH at 80°F for 10-‐12 days and fill in row A with those 

values. To find ADH at 80°F, multiply the temperature (80) by the number of 

hours in a day (24) and the total number of days (10 for the column labeled 10 

days, 11 for the column labeled 11 days and so forth). 

 

14. In row B of Table 2, you are calculating the ADH that Dr. Krinsky introduced 

to the pupa he collected.  The worksheet gives you the temperatures and the 

hours; you just need to total them and calculate the ADH from those hours. To 

do this, find the total hours he had the pupa until they emerged as adults: 

9/22 at 5:00pm through 9/27 at 4:00pm 

 

15. Now that you have the total number of hours, multiply it by the temperature 

supplied: 80°F. 

Place this number in all 3 columns on row B. 

 

16. For row C, subtract.  Row A -‐   Row B= what you place in row C. 

17. For Row D, consult the ADH column in table A on the Student Worksheet. 

Find the date which is the closest match to your row C Table 2 numbers. Those 

dates represent your estimate for the earliest date when the adult blowfly 

deposited eggs on the victim's body. 

 

18. Complete #5 as indicated. 



 

 

 

● Read Decomposition- Forensic Evidence 

● Read Decomposition- Body Changes 

● Read this interview with an entomologist. 

● Read "On Maggots and Murders"   

 

➔ Read Common Insect of Death 

➔ Complete the Insects of Death Interactivity 

➔ Read forensic entomology article 

➔ Watch Estimating Post Mortem Interval- Entomology 

➔ Read forensic entomology article 

➔ Read about corpse fauna 

➔ Read about the fly life cycle      

 

 

 

 

 

 

 

 

 

 

 

 

https://australian.museum/about/history/exhibitions/death-the-last-taboo/decomposition-forensic-evidence/
https://australian.museum/about/history/exhibitions/death-the-last-taboo/decomposition-body-changes/
https://www.pbs.org/wnet/nature/crime-scene-creatures-interview-forensic-entomologist-lee-goff/302/
https://www.nhm.ac.uk/resources-rx/files/22feat_maggots_and_murders-7201.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicEntomology/ForensicScience_ForensicEntomology_SHARED4.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicEntomology/ForensicScience_ForensicEntomology_SHARED4.html
https://www.scienceinschool.org/article/2006/forensic/
https://www.youtube.com/watch?v=Ie-_bTsxGJU
http://www.santoshraut.com/forensic/entomology.htm
https://australian.museum/learn/science/decomposition-corpse-fauna/
https://australian.museum/learn/science/decomposition-fly-life-cycles/


 

CASE STUDY: SYLVIA HUNT 

Source - Sylvia Hunt 

Case Study Worksheet 

 

 

 

 

Forensic Entomology Portfolio  
You have been asked to complete an interview for a local high school newspaper. As a 
Forensic Entomologist, they are interested to know what you do and how you are able 
to estimate Post-‐ Mortem Intervals.  Answer the following interview questions and 
submit them to your teacher. 
  

1.   What is Forensic Entomology and how is it useful in homicide cases? 

  
2.   How can insects help to determine how long a body has been dead or 

exposed to the environment? 
   

  

 

 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicEntomology/CaseStudy_SylviaHunt.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicEntomology/CaseStudyWorksheet.pdf


 

3.   There are many terms used in Forensic Entomology; can you tell us about 

a few of them? 

  

Instar-‐ 

  

Pupa-‐ 

  

Larva-‐ 

  

Post-‐Mortem Interval-‐ 

  

Entomotoxicology-‐ 

  

Accumulated Degree Hour/Day-‐ 

  

  

4.   Why are insects almost always found with remains? 
  

  

5.   Are there any factors that will slow down or speed up insect development in a 

corpse?  (Explain them—our local school does not yet have a Forensics class 

and the students would be interested to know about this!) 
  

  

  

6.   What do you do to estimate the time since death?  What are you measuring 

with the insects? 
  

  

7.   In a Forensic Science online textbook, we found a sample problem. Please 

explain how to analyze and interpret the data to calculate the Accumulated 

Degree Hours in this problem: 

 

  

 

 

 

 



Below are two species of insects found at a homicide scene. Eggs from each 

species were collected at the scene and were kept at a constant temperature of 

78°F. Species A took 23 hours for the egg to reach first Instar, while it took 27 

hours for species B. 

  

Species A 

Temperature Egg (in 

hours) 

1st 

Instar 

(in 

hours) 

2nd 

Instar 

(in 

hours) 

3rd 

Instar 

(in 

hours) 

Pupa (in 

hours) 

78°F 23 34 28 93 156 

Daily Thermal 

Energy 

(tempXhours) 

          

ADH (Add up the 

accumulated Daily 

Thermal Energy.  

Egg only in egg 

column, egg+1st 

instar in 1st instar 

column etc.) 

          

Total Degree Hours 

from egg to Pupa 

(what was the total 

ADH for this 

species?) 

          

  

  

  



 

 

 

Species B 

Temperature Egg (in 

hours) 

1st Instar (in 

hours) 

2nd 

Instar 

(in 

hours) 

3rd 

Instar 

(in 

hours) 

Pupa (in 

hours) 

78°F 27 39 33 187 278 

Daily Thermal 

Energy 
          

ADH 
          

Total Degree 

Hours from 

egg to Pupa 

          

 

Final interview question: 

  

8.   What is the best part about being a Forensic Entomologist? What is the 

worst part? 

     

  

 

 

 



 

 

Summary 

Forensic Entomology is an important part of death 

investigations; it can provide clues about Post-Mortem Interval, 

toxicology and identify other locations such as primary crime 

scenes or where the victim or suspect may be from. The life 

cycle of various insects can be used to narrow down time since 

death estimates due to the predictable, temperature based 

pattern found in insect development. Insects can also be tested 

for traces of various toxins that may have been present in the 

decedent's body at the time of death. Some insects only occupy 

particular habitats or locations; finding an insect outside of its 

typical habitat is an indicator that the body may have been 

moved after death. While Forensic Entomology usually can only 

provide rough estimates and general clues, it often generates 

useful leads that can ultimately help to solve a case. 

 

Complete the Forensic Entomology Interactivity  

 

***** End of Module 7 ***** 

 

  

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicEntomology/ForensicScience_ForensicEntomology_SHARED5.html


Analysis of Organic Materials - Module 8 

Forensic scientists have multiple tools at their disposal. 

The key is to know which piece of equipment is the right 

one for the job. A basic knowledge of chemistry and 

physics can help forensic scientists determine which tools 

to use. With proper training and technique, crime labs 

incorporate the use of chromatography and 

spectrophotometry to effectively fight crime and solve 

mysteries. 

Define the following Key Terms: 

1. Organic 

2. Inorganic 

3. Qualitative 

4. Quantitative 

5. Chromatography 

6. Gas Chromatography 

7. Thin-Layer Chromatography 

8. Column Chromatography 

9. Adsorption 

10. Electrophoresis 

11. High Pressure Liquid Chromatography 

12. Solvent 

13. Solute 

14. Solution 

15. Retention Factor (Rf Factor) 

16. Spectrophotometry 

17. Mass Spectrometry 

Analytical techniques such as chromatography, mass spectrometry and spectrophotometry give 

the Forensic investigator details about the chemical and physical properties of various pieces of 

evidence. Chromatography identifies matches of evidence to known samples by separating the 

mixture as it passes in solution, suspension, or vapor through a medium in which the 

components move at different rates. If the evidence substance is deposited at the same places 

on the stationary phase as the known sample, then it is considered a match. A mass 

spectrometer bombards a sample with a beam of electrons to yield a pattern of fragments that 

can be considered that item's signature or "fingerprint"; the fingerprint is then compared to a 

catalog of known signatures to be identified. Spectrophotometry depends upon the 

spectrophotometer to detect and record the amount of light absorbed by the sample. The 

sample's pattern of absorption is then compared to a catalog of known patterns and can 

generally be positively identified. 



 

Read about Analytical Techniques for Organic Materials 

Complete the interactivity   

Read about forensic chemistry 

Watch states of matter 

Watch the molecules of life 

Read about chromatography (Read the whole page.) 

  

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisOrganicMaterial/ForensicScience_AnalysisOrganicMaterials_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisOrganicMaterial/ForensicScience_AnalysisOrganicMaterials_SHARED2.html
http://www.chemistryexplained.com/Fe-Ge/Forensic-Chemistry.html
https://www.youtube.com/watch?v=jEoQ6TNLJl8
https://www.youtube.com/watch?v=QWf2jcznLsY
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisOrganicMaterial/ForensicScience_AnalysisOrganicMaterials_SHARED3.html


Complete this Chromatography Lab: 

  

Introduction to Case 
  
You are the lead investigator in the famous Cell Phone No More case. Cell phones were stolen 

from 25 homes in the Carefree Country Club of the Northeast.  This case is unique because a 

ransom note was 

left at each of the 25 houses.  After a few weeks on the case, you have 4 suspects. In order to 

determine the guilty person, you need to decide which pen wrote the note. After completing the 

following lab, you should be able to determine the criminal. 

  

  
  
Background Information on Chromatography 

  
Chromatography is a method of separating out materials from a mixture. Ink is a mixture of 

several dyes and therefore we can separate those colors from one another using 

chromatography. When ink is exposed to certain solvents the colors dissolve and can be 

separated out. When we expose a piece of paper with ink on it to a solvent, the ink spreads 

across the paper when the ink dissolves. Some inks are water-soluble, so you can use water as 

the solvent. Inks which are not water soluble are often alcohol- soluble and you can use 

Isopropyl alcohol as the solvent to create your chromatograph. Different ink pens use different 

types of ink and this is obvious when you expose the ink to a solvent. A banding pattern of the 

components of the ink mixture is called a chromatograph. Follow the steps below to discover 

which pen was used to write a note. 

  

  
  
Materials and Preparation: 

  
• 4 black or blue pens 

  
• Obtain a sample of evidence (have someone use one of the pens to write a note; your goal is to 

figure 

out which pen they used without them telling you.) 
  
• 2 to 4 coffee filters into 1/2" strips 

  
• Skewer or other long object across two supports. Place a pan underneath the skewer and fill it 

about 

1/2" deep with the solvent 
  
• Tape 

  
• Solvents: Water or Isopropyl Alcohol; this will depend on the type of ink you use. If water 

does not work with one or more of the pens you chose, try the alcohol. 

  



  
  
Procedure 

  
1. Cut a long 1/2" wide strip section from your evidence (the note) and hang it from the skewer 

so that the end just touches the solvent. Don't let the ink get wet; just the bottom of the paper. 

The solvent will travel up the paper and eventually separate the ink as it is supposed to. 

 

2. Use each of your suspect pens to place a dark spot of ink about 1/4" - 1/2" from the end of 

each of 4 coffee filter strips. You will only place one dot of ink on each of the coffee filter strips. 

Each pen will have its own coffee filter strip! Be sure to keep track of which pen corresponds to 

each of the coffee filter strips! 
  
3. Hang these strips from the skewer so that the tips of the strips just touch the solvent. Tape 

the coffee filter strips to the skewer at the correct height. 
  
4. Allow the inks to separate for about 15 minutes. 

  
5. Examine the banding patterns and compare with the evidence letter to determine which 

of your known suspect pens was the pen used to write the note. 
  
6. Measure and calculate the Retention (Rf) Factor for each of the inks. If you do not recall how 

to calculate the Rf factor, refer to the information below from the chromatography section in 

the content: Retention Factor, or Rf, is a quantitative value for how far a sample solute or 

compound traveled in a specific solvent. 
  
The Rf value is often used to tentatively identify similar samples, but not usually to 

produce a final confirmation of the identity of the substance. 
  
If the Rf values match in the TLC analysis, other confirmatory tests can be then be performed 

to more precisely pinpoint the identify of the substance. 
  
Rf Values can be calculated by using the following formula: Rf = Distance solute moves (D1)                                                                                                                                         

  

  

Distance solvent front traveled 

(D2) 
  
Example: D1 = 2 cm D2 = 4 cm Rf = D1 = 2 = 0.5 D2 4 Rf 

= 0.5 

  

  

  
Data 

Table 
  
Complete the table below with your D1 and D2 measurements and Rf calculations. You may not 

need to use all of the lines if your ink does not have 5 component colors. For example, if the ink 

only broke down into 3 color bands, you would only need to complete the table using Color 1, 

Color 2 and Color 3. 



  

  

Evidence 

Note 

Pe

n 1 

Pen 2 Pe

n 3 

Pe

n 4 

D1 (color 1) 

          

D2 

          

Rf 

          

D1 (color 2) 

          

D2 

          

Rf 

          

D1 (color 3) 

          

D2 

          

Rf 

          

D1 (color 4) 

          

D2 

          

Rf 

          



 

Analysis Questions/Results: 
  

1.       Which pen was used to write the evidence note? 

2.       What questions could be asked to help determine if chromatography is appropriate to 

use in evidence analysis for this case? 
  
3. Were you correct? 

  
4. If you were incorrect, why do you think you got an inaccurate result? 

  
Conclusion: Answer the following questions: 

  
1. Explain what you would have to do if the inks were not water soluble. Why? 

  
2. What information from the lab experiment was most useful in determining which pen was 

used to write the note? 
  
3. Would a pure substance show more than one color or SPOT in a chromatogram? Explain. 

  
4. Should this method be used alone to positively confirm the identity of an unknown 

substance? Why or why not? 

 

    Watch and learn about gas chromatography with Khan Academy  

Read TLC the Forensic Way 

Watch this video, this video, and this video     

 

End of Module 8 

 

 

 

 

 

 

 

https://www.khanacademy.org/science/class-11-chemistry-india/xfbb6cb8fc2bd00c8:in-in-organic-chemistry-some-basic-principles-and-techniques/xfbb6cb8fc2bd00c8:in-in-methods-of-purification-of-organic-compounds/v/gas-chromatography
https://the-gist.org/2011/07/tlc-the-forensic-way/
https://www.youtube.com/watch?v=9792alsZJNc
https://www.youtube.com/watch?v=kCKM_ICjDtc
https://www.leicestershirevillages.com/how-can-chromatography-be-used-to-help-solve-a-crime/


Module 9  

Analysis of Hair, Fiber, and Botanical Materials 

 Hair is mainly composed of a protein called Keratin, 

which is the same protein that makes up your fingernails and the horn on a 

Rhinoceros! While hair may look very diverse, it actually has the same 

morphology, or structure, in all humans. The three main parts of the hair are the 

cuticle, the cortex, and the medulla. To visualize the structure of a hair, think of it 

as a pencil. The outer thin layer known as the cuticle, is similar to the paint on the 

pencil. The next layer, containing the pigments is the cortex, and it would be 

represented as the wooden part of the pencil. Finally, the innermost layer, known 

as the medulla, can be thought of as the lead in the pencil. Hair evidence is tricky 

and can be both class and individual evidence. Part of the hair cycle that makes 

this evidence so tricky is that everyone routinely sheds hair which means that hair 

is everywhere. Even if a hair has nuclear DNA attached, it is often difficult to show 

that the hair actually belonged to the perpetrator of the crime and not someone 

who merely passed by the crime scene. Fibers and botanical remains are also 

often found at crime scenes, and just like hair evidence, can become cumbersome 

to analyze due to their abundance. Cotton is the most common fiber found, and is 

even a large component of household dust! Some cases have remarkable and 

unique fiber or botanical evidence, but this is not often the case. A Forensic 

Investigator certainly has to remember the limits of this type of trace evidence 

when investigating a crime scene! 

Define the following terms: 

1. Cuticle 

2. Cortex 

3. Medulla 

4. Anagen Phase 

5. Catagen Phase 

6. Telogen Phase 

7. Follicular Tag 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/index.html


8. Nuclear DNA 

9. Natural Fibers 

10. Manufactured Fibers 

11. Polymer 

12. Monomer 

13. Follicle 

14. Melanin 

15. Cortical Fusi 

16. Medullary Index 

17. Morphology 

18. Keratin 

19. Trichology 

20. Lanugo 

21. Vellus 

22. Terminal Hair 

23. Sebaceous Gland 

24. Coronal Scales 

25. Spinous Scales  

26. Imbricate Scales 

27. Textile 

28. Papilla 

29. Erector Pili 

Hair is an abundant type of trace evidence found at nearly all crime scenes. The abundance 

of hair in crime scenes, and the fact that everyone routinely sheds hair as part of the hair 

growth cycle, makes it very difficult to separate hair samples from the victim and their 

associates from those left by the perpetrator. Hair evidence based solely on morphology 

can't be used to identify an individual. In a morphological match, it can only be said that the 

hair sample from the crime scene is consistent with the suspect hair sample. To identify an 

individual from a hair sample, nuclear DNA must be obtained from the hair follicle. Fibers 

found at the crime scene often present challenges to investigators. Fibers can sometimes be 

linked to a suspect if the fiber is sufficiently unique and is found in the suspect's possession 

and at the crime scene. 

 

 Read Identification and Comparison of Hair 

Read Morphology and Structure of Hair 

Read Cuticle 

Read Medulla 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/ForensicScience_AnalysisHairFiberBotanicalMaterials_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/ForensicScience_AnalysisHairFiberBotanicalMaterials_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/ForensicScience_AnalysisHairFiberBotanicalMaterials_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/ForensicScience_AnalysisHairFiberBotanicalMaterials_SHARED2.html


Either complete the forensic hair microscope lab on pages 5-7 OR this forensic hair lab   

—------------- OR —---------------------- 

If you don’t have a microscope, watch this Forensic Hair Comparison video  

 

Read Better Hair Through Chemistry 

Read Collection of Hair Evidence (Body Area, Race, Hair Growth, Identification and 

Comparison of Hair) 

Discussion Open-Ended Response: 

John Doe walks into the bank to deposit his weekly paycheck. While there, one of his 

hairs falls off the back of his shirt and onto the floor. After depositing the money, he 

leaves and returns to work. About fifteen minutes later, the bank is robbed at gunpoint 

by a masked man who is about the same height and build as John Doe. The bank 

manager is asked to provide a listing of all customers who visited the bank in the past 

week. The plan to carry out the investigation included searching the crime scene for 

evidence. Upon doing so, one of the investigators finds the hair belonging to John Doe 

and tags it as evidence.  

If you were called in to act as an expert witness on this case, explain at least 3 

reasons why the investigation was faulty and the hair evidence alone can't be 

used to pinpoint John Doe in the robbery. Include how the investigation could 

have been carried out to ensure that the evidence would be used to convict the 

perpetrator. Also explain to the jury why hair evidence is generally considered 

class evidence.   

 

Read about Anagnos case and complete the case study. 

Listen and read. 

Read FBI Guide to Hair Evidence 

Read about Mitochondrial DNA 

Read Hair Structure and Growth Cycle 

 

https://www.casdschools.org/site/handlers/filedownload.ashx?moduleinstanceid=7462&dataid=6506&FileName=05-Hair.pdf
https://www.carolina.com/teacher-resources/Interactive/forensic-hair-analysis-activity/tr10879.tr
https://www.youtube.com/watch?v=bIWG-lpBTu8
https://www.exploratorium.edu/exploring/hair/hair_2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/ForensicScience_AnalysisHairFiberBotanicalMaterials_SHARED3.html
https://www.riversidesheriff.org/404.aspx?aspxerrorpath=/pdf/ColdCase/CHU1977-1018-Anagnos.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/CaseStudyWorksheet.pdf
https://theworld.org/2012/10/strands-of-evidence-hair-forensics
https://archives.fbi.gov/archives/about-us/lab/forensic-science-communications/fsc/april2009/review/2009_04_review02.htm
https://www.pbs.org/wgbh/nova/bomber/mtdna.html
https://www.hairscientists.org/hair-and-scalp-conditions/hair-and-its-growth-cycle


 

Read Types of Fibers, Natural Fibers 

Complete the Natural Fiber Interactivity 

Watch the fiber video tutorial 

Read Examples o f Various Natural Fibers. 

Read Basic Information on Natural Fibers 

Read Identification of Manufactured or Synthetic Fibers 

Learn about Fabric Weaves 

Read "Fruits of the Loom" 

Optional Lab 

Microscopic Hair and Fiber Evidence 

New Forensic Technique for Identifying Cloth Fibers 

Read Collection of Fiber Evidence 

Read Detailed Protocols for Collection of Hair and Fiber (CA) 

Read- Trace Evidence - Georgia 

Read FBI Guide to Fiber and Hair Collection 

 

Read Botanical Remains 

 

 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/ForensicScience_AnalysisHairFiberBotanicalMaterials_SHARED4.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/ForensicScience_AnalysisHairFiberBotanicalMaterials_SHARED4.html
https://www.youtube.com/watch?v=-dIix02SWWQ
https://www.fao.org/natural-fibres-2009/about/15-natural-fibres/en/#:~:text=Plant%20fibres%20include%20seed%20hairs,and%20secretions%2C%20such%20as%20silk
https://www.textileschool.com/378/natural-fibres-fibres-from-the-nature/
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/ForensicScience_AnalysisHairFiberBotanicalMaterials_SHARED5.html
https://sew4home.com/learn-about-fabric-weaves/
https://www.nytimes.com/2014/01/12/magazine/fruits-of-the-loom.html
https://ilearn.marist.edu/access/content/user/10140788%40marist.edu/Literacy%20Piece%20Docs/Fiber%20Analysis%20Lab.pdf
https://www.youtube.com/watch?v=e3ZlA5GoFVw
https://www.sciencedaily.com/releases/2013/10/131029133122.htm
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/ForensicScience_AnalysisHairFiberBotanicalMaterials_SHARED6.html
https://www.crime-scene-investigator.net/CAfiberandhair.pdf
https://dofs-gbi.georgia.gov/trace-evidence?utm_source=dofs.gbi.georgia.gov&utm_medium=redirect&utm_campaign=alias
https://archives.fbi.gov/archives/about-us/lab/forensic-science-communications/fsc/july2000/deedric4.htm
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/ForensicScience_AnalysisHairFiberBotanicalMaterials_SHARED7.html


Portfolio:Little Red Riding Hood  

  

  

You will rewrite the classic children’s tale (Forensics Style) to plan and carry out 

an investigation into the mystery of who left hair at the “crime scene” of Granny's 

house. Let your creativity shine in the details of the story, but make sure it is 

accurate and involves the hair analysis concepts we have learned in this module. 

Include information about hair analysis, hair collection techniques, medullary 

index, and so forth to identify hair found at the crime scene as Red’s, Granny’s, 

or the wolf in question. Think of ways you could identify (and compare) to whom 

the mystery hair belongs. Have fun with it and really show off what you have 

learned! 

  

Evaluation Criteria 

·       Little Red Riding Hood Storyline 

·       Hair Analysis and Investigation Techniques 

·       Medullary Index 

·       Appropriate for Children Reading 

·       Children’s Book Format 

·       Accuracy of Forensic Concepts 

·       Creativity 

·       Length (.5-1pg) 

  



Murder at the Farm Lab (scroll to bottom to see the slideshow) 

Analysis of Hair, Fiber, and Botanical Materials 
  

Who is 

Guilty? 

  

Assignment: Murder at the Farm Lab 
  

Instructions: 
  

Click through the activity called “Murder at the Farm” located on the content 

page. As you plan and carry out the investigation into the murder, consider how 

you analyze the evidence. Ensure that you are clicking every button and 

analyzing and recording every piece of evidence in the data table. By the end of it, 

you should have successfully carried out the investigation to analyze the 

evidence, pinpoint the perpetrator, and answer the analysis questions within this 

lab. 

  

Procedure: 
  

1. Access the “Murder at the Farm” crime scenario in the content of the 

“Analysis of Hair, Fiber and 

Botanical Materials” unit in your course. 
  

2. As you progress through the scenario, take careful note of the details given 

and complete the tables below as indicated. 
  

3. Once you have progressed through the entire scenario, proceed to the 

conclusion section to formally charge the suspect with murder. 
  

4. Once you have charged the suspect, answer the questions in the analysis 

section. If you are unsure of an answer, try reviewing the scenario again to 

locate clues you may have missed initially. 

  

  
  

Data Table 1: Articles of Evidence Table 
  

Article of 

Evidence 

Where was it 

found? 

Source – 

Who/What- 

/Where did it 
come from? 

Description/Comm

ents 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/ForensicScience_AnalysisHairFiberBotanicalMaterials_SHARED7.html


        

        

        

        

        

        

        

        

        

        

        

        



        

        

 

  

        

        

        

        

  

  

Data Table 2: Persons of Interest 
  

Na

me 

Relationship 

to Victim 

Ruled Out? 

(Yes or 

N

o) 

Comments 

        

        

        



        

        

        

  

  

Data Table #3 
  

Create a table to organize any other important information you found during this 

activity. 

  

  

  
Analysis: Answer the following questions. 

  

1. How did you exclude the other persons of interest? 
  

2. How did you figure out who the real perpetrator was? 
  

3. Which hair and fiber analysis methods were helpful in this case? 
  

4. Was the suspect hair found on the victim considered class or individual 

evidence? 
  

5. Why was the hair considered that type of evidence? 
  

6. How could the Forensic investigators determine if the hairs found were human 

or animal? 
  

7. Is the hair pictured here human or animal in origin? 
  

  

8. Explain why you know that it is that type of hair. 

 

9. Is the hair pictured below human or animal in origin? 

  



  

10. Explain why you think that it is that type of hair. 
  

11. Could the blonde hair found on the victim be positively identified as 

belonging to him in any way? If so, how? 

  

12. How do you explain the unusual characteristic seen in the hair found on 

the victim and in this evidence photo? 

  

  
  
  

13. Identify which of the fibers from the crime scene (below) is a natural fiber 

and which is a synthetic fiber. 

  

  
  

A. Natural or Synthetic? Why? 
  

  

  

  

B. Natural or Synthetic? Why? 

 

  

  

  

14. This case had no individual evidence at the crime scene, yet you had 

enough evidence to lead you to an arrest. How can class evidence be used to 

lead to an arrest when no individual evidence is found? 

  

  
  

15. A box of hair and fiber samples came into the lab in a jumbled mess. The 

new CSI tech that was hired did not place the fibers in separate paper bindles as 

he was supposed to do. As a result, you have 5 

fibers that you must sort and classify. Calculate the Medullary Index of each 

sample with a Medulla present and classify them as either animal or human 

in origin. 



  

Medullary Index = Medulla Diameter ÷ Hair Diameter Results less than 0.33 

generally indicate human hair. 
  

Results greater than 0.50 generally indicate other animal hair 
  

Sample 1: Medulla Diameter: 2.8 Hair Diameter: 10 Medullary Index: Human 

or Animal? Why? Sample 2: Medulla Diameter: 5.3 Hair Diameter: 9.3 

Medullary Index: Human or Animal? Why? Sample 3: Medulla Diameter: 

Absent Hair Diameter: 11.2 Medullary Index: Human or Animal? Why? 

Sample 4: Medulla Diameter: 1.9 Hair Diameter: 9.6 Medullary Index: Human 

or Animal? Why? Sample 5: Medulla Diameter: 5.8 Hair Diameter: 10.9 

Medullary Index: Human or Animal? Why? 

  

 16. As you were checking the box one last time for any additional evidence 

samples, you notice an additional sample in the bottom of the box just under one 

of the bottom flaps. It was labeled “Cotton Sample 2”. You took the sample and 

viewed it under the microscope. You measured the medulla and found that the 

Medullary Index was 0.57. You immediately realized that the sample had been 

labeled incorrectly. Why? 

 

Conclusion Paragraph 
 Write a paragraph answering the following questions. The paragraph should be a 
minimum of 5 sentences. 

  

1.   Who are you charging with murder in this case? 

  
2. What was his or her motive? 

 Rubric: 
  

  

Make sure you include the following in your lab report: 

Introduction Paragraph (10 

points) Procedure (10 points) 

Data (44 points) – 2 data tables completed 

Analysis Questions (16 points) – 2 points per question 

Conclusion Paragraph (20 points) – at least 5 sentences 

Read "Why Pollen is the New Hero of Forensics" 

https://scienceillustrated.com.au/blog/features/grains-of-truth-why-pollen-is-the-new-hero-of-forensics/


 

Check out this pollen gallery 

 

Read "Pollen: Nature's Tiny Clues" 

 

Read the review and complete the review interactivity.     

 

***************** End of Module 9 ************************ 

 

 

Read the introduction and module minute 

 

Define the following key terms: 

1. Drug 

2. Prescription Drug 

3. Over the Counter Drug 

4. Illicit Drug 

5. Neurotransmitter 

6. Depressant 

7. Toxicology 

8. Alcohol 

9. Barbiturates 

10. Benzodiazepines 

11. Inhalants 

12. Hallucinogen 

13. Marijuana 

14. Hashish 

15. LSD 

16. Psilocybin 

17. Peyote 

18. PCP 

19. Stimulant 

20. Narcotic 

21. Anabolic Steroids 

22. Club Drugs 

23. Biological Toxin 

24. Bioterrorism 

Read Types of Drugs 

https://askabiologist.asu.edu/images/pollen-gallery
https://askabiologist.asu.edu/explore/pollen
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/AnalysisHairFiberBotanicalMaterials/ForensicScience_AnalysisHairFiberBotanicalMaterials_SHARED8.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicToxicology/index.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicToxicology/ForensicScience_ForensicToxicology_SHARED2.html


Complete Types of Drugs Interactivity 

Choose a celebrity who died due to an overdose of drugs or alcohol and answer the 

following questions in your open-ended response: 

1. What is the name and cause of death of the celebrity? 

2. What drug(s) was indicated in the death of this person? 

3. What type of drug was it? (Depressant, stimulant, hallucinogenic, etc.) 

4. What are the typical effects of that drug? 

5. How is the drug typically identified and analyzed in the Toxicology lab? 

6. List one question that you would ask the friends and family of the deceased 

to help with the investigation. 

Examples of celebrities who died of overdose:  

Phillip Seymour Hoffman, Cory Monteith, Jim Morrison, Janis Joplin, Heath Ledger, Amy 

Winehouse, Elvis Presley, Michael Jackson, Whitney Houston, Prince, Juice WRLD, Mac 

Miller, Lil Peep, and Lexii Alijai. 

Read types of drugs 

Read information on addiction 

Read drug facts about marijuana 

Read about hallucinogens 

Read about cocaine 

Read about heroin 

Read about steroids 

Read about MDMA (Ecstacy/Molly)   

Read History of Common Illicit Drugs 

Read drugged driving 

Watch this video about The Dangers of Purple Drink (Lean) 

Read techniques used in toxicology 

 

 

 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicToxicology/ForensicScience_ForensicToxicology_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicToxicology/TypesDrugs.pdf
https://www.helpguide.org/harvard/how-addiction-hijacks-the-brain.htm
https://nida.nih.gov/publications/drugfacts/cannabis-marijuana
https://nida.nih.gov/publications/drugfacts/hallucinogens
https://nida.nih.gov/publications/drugfacts/cocaine
https://nida.nih.gov/publications/drugfacts/heroin
https://nida.nih.gov/publications/drugfacts/anabolic-steroids
https://nida.nih.gov/publications/drugfacts/mdma-ecstasymolly
https://www.pbs.org/wgbh/pages/frontline/shows/drugs/buyers/socialhistory.html
https://nida.nih.gov/publications/drugfacts/drugged-driving
https://www.youtube.com/watch?v=dTTjbclkaFc
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicToxicology/ForensicScience_ForensicToxicology_SHARED3.html


 

Toxicology: Demonstrating Principals of Dose/Response- LAB 

Dose makes the poison and route of exposure. Are any chemicals completely safe? What 

about water? What about water in the lungs? The technical term for this concept is “route of 

exposure”. Is it possible to drink too much water or chew too much gum? The following 

publications give examples of “route of exposure”. 

 

• Goldberg, L.D. and Ditchek, N.T. Chewing Gum Diarrhea. Digestive Diseases23(6): 

568, 1978.  

o Abstract  

A 66-year-old woman was found to have intractable diarrhea related to excessive 

consumption of sugarless chewing gum. The effect of sorbitol on the intestinal tract was felt 

to be the etiology. Upon cessation of gum utilization, the diarrhea ceased. It is suggested 

that chewing gum usage be included in medical histories!  

 

 

• Klonoff, D.C. and Jurow, A.H. Acute Water Intoxication as a Complication of Urine 

Drug Testing in the Workplace. Journal of the American Medical Association 265(1):84-85, 

1991. 

o Abstract  

Urine drug testing is now mandatory in many industries. We report the first case, to our 

knowledge, of an adverse consequence of drug testing in the workplace: acute water 

intoxication. We discuss normal water metabolism and the adverse effects of water loading 

and impaired renal function on free water clearance. We present a literature review of seven 

other cases of acute voluntary water intoxication in patients without chronic psychiatric or 

neurologic illness. For workers undergoing urine drug testing we conclude that risk factors 

for acute water intoxication include (1) intake of more than 1 L of water and (2) impaired 

urine dilution. In a recently drug-tested worker, symptoms of cerebral dysfunction should 

suggest the possibility of water intoxication.  

 

While it is unlikely that you would ever drink too much water or eat too much gum, 

theoretically it is possible. It is often known that soldiers in basic training have been known 

to be “over hydrated” and die of a heart attack. Even people hiking for recreation in hot 

climates have become seriously ill from too much water consumption, resulting in an 

electrolyte imbalance. The greater the dose the greater the effect. The smaller the size the 

greater the effect. 

 

Definitions: 

• Dose is the amount of exposure to an agent.  

• Response is the reaction to the dose. For example, eating one green apple may be 

just fine, but eating five green apples at one time may produce a very undesirable 

response!  

 

Materials Required: 

• Four large glasses (wine glasses work very well)  

• One small glass  

• Food color (blue is best, in container to dispense drops)  

• One pitcher of water  

 

Procedure Part I: 

  



1. Fill three large glasses with water, approximately ¾ full. This represents the 

approximate fraction of water in a person.  

2. Put one drop of food color in the first glass, three in the second glass, and then 6 to 

9 in the last glass.  

3. Stir  

4. Draw or take pictures of your glasses. 

 

 

Procedure Part II: 

  

1. Fill one large glass and the small glass with approximately ¾ water. The small glass 

represents a small child in contrast to the adult size glass.  

2. Put one drop of food color in each glass.  

3. Stir 

4. Draw or take pictures of your glasses. 

 

 

Data: 

Include your drawings or pictures here. 

 

Effects of Amount 

Glass with 1 Drop Glass with 3 Drops Glass with 6-9 Drops 

 

 

 

 

Effects of Size on Response 

Large Glass Small Glass 

 

 

 

Conclusion: 

Discuss the following be constructing your conclusion below: 

1. Discuss the different in color intensity between the glasses of water. What does this 

mean? 

2. Discuss how some chemicals, like caffeine, distribute throughout the body. 

3. Discuss the importance of size (i.e., weight) on dose, using different examples. 

4. Discuss how size and amount of exposure are critical factors in toxicology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Portfolio:  Drug or Toxin Report 
  

For this project you will research a poison or toxin. You can choose to create a PowerPoint 

presentation to present your research or you can create a multimedia presentation (with a tool such as 

Prezi, Glog, iMovie, etc).  You may convert the presentation to a PDF document to make it easier to 

submit to the instructor. Be sure to read the rubric so you know what elements are required for the 

assignment. 

  

You may choose from the following topics: Any drug of abuse discussed in the content or any of the 

following toxins: arsenic, botulism, lead, mercury, anthrax, ricin, strychnine, cyanide, hemlock, 

antifreeze, rat poison, Ebola, Hantavirus, or “other” with PRE-‐approval of   

instructor! 

  

CATEGORY   3 2   1   0   

Title slide Includes name of drug or 

toxin,  

name of student, date,  

and appropriate image.  

 1 element 

missing 

2 

elements 

missing 

3 or more missing 

elements 

Type of 

poison 

slide 

Identifies the drug by type.  

Toxin is identified as a 

chemical or biological agent. 

Includes appropriate image 

of drug or toxin and brief 

description of substance. 

Includes links to source(s) for 

info 

and image. 

1 element 

missing   

2 

elements 

missing   

3 or more missing 

elements   

Toxicity slide Discusses level of toxicity 

and potential for lethality or 

overdose.  Includes 

information on what would 

be a lethal dose. Includes an 

appropriate image with 

caption and links to 

source(s) for info and image. 

1 element 

missing   

2 

elements 

missing   

3 or more missing 

elements   

Signs & 

Symptoms 

of Exposure 

slide 

Lists multiple (>4) signs and 

symptoms of exposure, 1 

appropriate image with 

caption and links to source(s) 

for info and image. 

1 element 

missing   

2 

elements 

missing   

3 or more missing 

elements   



Treatment 

slide 

Explains how a person would 

be treated medically if 

exposed to the substance or 

overdosed on the substance. 

Includes an appropriate image 

with caption and links to 

source(s) for info and image.  

1 element 

missing   

2 

elements 

missing   

3 or more missing 

elements   

Questions 

Investigators 

Ask slide 

Includes at least 3 

questions that would be 

useful to ask in an 

investigation of the type of 

toxin, poison, or drug, and 

their effects on the body. 

1 element 

missing 

2 

elements 

missing 

3 or more 

elements missing 

Other uses Names any “legal” use of the 

substance, if any or describes 

how one might otherwise be 

exposed to the substance.  If 

it is a drug, list the schedule 

the drug is listed under 

(Schedule I, II, III, IV or V) 

and give a brief explanation 

of the meaning of 

1 element 

missing   

2 

elements 

missing   

3 or more missing 

elements   

 
  

  

that schedule.   Includes 

an appropriate image 

with caption and links to 

source(s) for info and 

image. 

      

True Crime  and 

Famous slide(s) 

Discusses 1 case that 

poison was criminally 

used to harm people. 

Includes who, what, 

where, when, why, & 

how and an appropriate 

image with caption 

and links to source(s) 

for info and image. 

  
Lists at least one 

famous death 

(celebrity, leader, 

historical person) 

attributed to the use of 

the substance. 

1 

elemen

t 

missing 

2 

element

s 

missing 

3 or more 

missing 

elements 

Spelling/Grammar No errors 1 error 2 errors 3 or more 

errors 



  

 

 

 

 

 

 

 

Check out this Drug Microscopy Pictures 

 

Learn about Toxicology Testing 

 

Learn about basic toxicology test procedures 

 

Read overview of forensic toxicology 

 

Watch Hair Follicle Drug Tests - Pros, Cons, Myths, and How It Works 

 

Read Significance of Toxicology Results 

 

Complete the Controlled Substances and Drug Schedules Interactivity 

 

Read about https://www.dea.gov/drug-information/drug-scheduling       

 

Read about Drug Misuse Statistics 

 

Read Toxicology of Poisons 

 

Read the sample toxicology report 

    
Complete the Kristin Rossum Case 

Here is the Case Study Worksheet 
 

Read Toxicology of Alcohol 

 

Read Why the Drinking Age is 21 

 

Watch Driving Simulator for DUI Study 

 

Watch DUI Crash Simulation 

 

Read FAQs about Alcohol 

 

Read Alcohol Abuse Facts 

 

Read How Alcohol is Metabolized by the Body 

 

Read role of the toxicologist 

 

https://micro.magnet.fsu.edu/pharmaceuticals/
https://www.webmd.com/mental-health/addiction/features/the-truth-about-toxicology-tests#1
https://www.webmd.com/mental-health/addiction/what-is-a-toxicology-test
https://emedicine.medscape.com/article/1680257-overview#a1
https://www.youtube.com/watch?v=rgTDeWFcSC4
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicToxicology/ForensicScience_ForensicToxicology_SHARED4.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicToxicology/ForensicScience_ForensicToxicology_SHARED4.html
https://www.dea.gov/drug-information/drug-scheduling
https://nida.nih.gov/publications/research-reports/misuse-prescription-drugs/overview
https://www.crimemuseum.org/crime-library/forensic-investigation/toxicology-of-poisons/
http://www.nmslabs.com/sites/default/files/2018-12/PM_Sample_Report.pdf
http://murderpedia.org/female.R/r/rossum-kristin.htm
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicToxicology/CaseStudyWorksheet.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicToxicology/ForensicScience_ForensicToxicology_SHARED5.html
https://www.mentalfloss.com/article/19437/why-drinking-age-21
https://www.youtube.com/watch?v=okWUd0FG_Gk
https://www.youtube.com/watch?v=43_w6C16D3o
https://www.cdc.gov/alcohol/faqs.htm
https://www.dosomething.org/us/facts/11-facts-about-alcohol-abuse
https://pubs.niaaa.nih.gov/publications/arh294/245-255.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicToxicology/ForensicScience_ForensicToxicology_SHARED6.html


Read about Lance Armstrong's Doping Drugs 

 

Read about a career as a forensic toxicologist 

 

 

 

 

 

 

 

Read about other toxins 

 

Read about the Jonestown Massacre 

 

Read about Toxic Metals 

 

Read about chemicals by category 

 

Read about Ricin Laced Letters that a Lady Sent to Obama 

 

 

 

****************** End of Module 10 ********************** 

  

https://www.cnn.com/2013/01/15/health/armstrong-ped-explainer/
https://explorehealthcareers.org/career/forensic-science/forensic-toxicologist/
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicToxicology/ForensicScience_ForensicToxicology_SHARED7.html
https://www.history.com/topics/crime/jonestown
https://sites.dartmouth.edu/toxmetal/
https://www.cdc.gov/chemicalemergencies/hcp/chemicals-by-category.html
https://www.usatoday.com/story/news/nation/2013/12/11/guilty-ricin-obama-bloomberg/3983865/


Module 11 

 

When a stain is found at the scene of a crime, the first thing that has to be 
determined is whether the stain is blood. Forensic serology is the science that deals 
with blood and body fluids to determine if it is human and if it can be traced to a 

particular source. In addition to serological testing, blood spatter analysis can 
provide valuable information to help reconstruct the events at a crime scene to 

support or refute statements made by the suspect, the victim, or witnesses. 
 
Define these Key Terms 

1. Serology 

2. Antigens 

3. Antibodies 

4. Genes 

5. Alleles 

6. Genotype 

7. Phenotype 

8. Presumptive Testing 

9. Kastle-Meyer Color Test 

10. Precipitin 

11. Red Blood Cells 

12. White Blood Cells 

13. Platelets 

14. Plasma 

15. Whole Blood 

16. Hemoglobin 

17. Confirmatory Testing 

18. Luminol 

19. Serum 

20. Agglutination 

21. Immunoassay Techniques 

Module Minute: 

Serology involves the properties and reactions of serums, especially blood serum. 
Often in a crime scene, blood and other body fluids are present and can be tested 
to identify a suspect or victim if either is unknown. The secrets of the body are 

written in the blood; a single drop of blood contains red blood cells, white blood 
cells, platelets and plasma. From the white blood cells, DNA can be extracted and 

eventually analyzed if enough is present in the sample. Blood stain patterns at a 
crime scene can help sometimes yield important clues such as the type and velocity 
of the weapon, the number of blows, the handedness of assailant, position and 

movements of the victim, order of inflicted wounds, types of injuries, estimation of 
when crime was committed, and whether the death was immediate or delayed. 

Read Component of Blood and Other Serological Evidence 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicSerology/ForensicScience_ForensicSerology_SHARED2.html


 
Read Structure and Function of Blood 

Read Immunoassay Techniques 
 

Read Forensic Importance of Serology Evidence 
 
Read about Forensic Serology in NJ 

 
Read about the OJ Simpson Trial 

 
 

CASE STUDY: LINDY CHAMBERLAIN 
 
Read about Lindy Chamberlain 

 
Worksheet to complete for Lindy Chamberlain case 
 

 
 

Read about blood stain patterns   
 
 

How Bloodstain Pattern Analysis Works 
 

Watch this Sherlock Holmes Forensic Series Video on Blood Splatter Analysis  
 
Check out this slideshow of bloodstain pattern recognition.  

 
 

  

https://www.ivyroses.com/HumanBody/Blood/Blood_StructureandFunctions.php
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicSerology/ForensicScience_ForensicSerology_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicSerology/ForensicScience_ForensicSerology_SHARED4.html
https://nj.gov/njsp/division/investigations/forensic-serology.shtml
https://www.crimemuseum.org/crime-library/famous-murders/forensic-investigation-of-the-oj-simpson-trial/
http://lindychamberlain.com/biography/
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicSerology/CaseStudyWorksheet.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicSerology/ForensicScience_ForensicSerology_SHARED5.html
https://science.howstuffworks.com/bloodstain-pattern-analysis.htm
http://scmuseum.org/2020/03/09/sherlock-holmes-forensic-series-blood-spatter-analysis/
https://www.slideshare.net/lexakay/bloodstain-pattern-recognition


Serology Portfolio 

  

Dear Student, 

 

Your expertise is needed for the Martin versus the People trial. We 

have heard that you are the best in your field of blood analysis 

patterns.  Since you live in Greenland, we are sending you 

the list of videos to analyze. In order to help us plan and carry 

out our investigation, we are asking that you please view the 

videos and answer the questions that the cross- examiner has 

prepared.   Create a PowerPoint presentation with your 

answers, so that we may show the PowerPoint to the jury.  

We appreciate your help in seeking justice! 

Portfolio  

 Read Principles of Heredity and Paternity 

Complete the Forensic Serology Interactivity 

 

Serology Discussion: 

A murder has been committed and you are a juror at the trial. The prosecuting attorney has 
presented evidence that the victim put up a struggle and injured her assailant, drawing blood, 
prior to her demise. Blood typing was completed and the blood type matches the defendant's 
blood type. The prosecuting attorney states that this evidence is proof that the defendant is 
guilty of murder. As a juror, do you think the defendant is guilty of murder based on this 
evidence? Why or why not? If not, what other evidence do you think is needed?   

 

Complete the Blood Splatter Lab 

Complete the Serology Review Interactivity  

 

**************** End of Module 11 *********************  

 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicSerology/SerologyPortfolio.docx
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicSerology/ForensicScience_ForensicSerology_SHARED6.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicSerology/ForensicScience_ForensicSerology_SHARED6.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicSerology/SerologyLab.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/ForensicSerology/ForensicScience_ForensicSerology_SHARED7.html


Module 12 

 

DNA is the genetic code of life. What makes us "human" is the number and 
sequence of nucleotides in our genome. The human genome, as well as the genome 
of many other species has been sequenced. While 99.9% of the genes in every 

human are the same, the 0.1% variation makes each individual unique. When these 
small but unique parts of an organisms genome is known, it is possible to identify 

an unknown species by comparing the DNA sequence of the unknown to the known 
and make a match. 
 

Define these Key Terms: 

1. Chromosome  

2. Autosomal Chromosome  

3. Sex Chromosome  

4. Gene 

5. DNA  

6. Purines  

7. Pyrimidines  

8. Complementary Base Pairing  

9. Hydrogen Bonds  

10. DNA Replication  

11. Human Genome Project  

12. Short Tandem Repeats  

13. Loci  

14. CODIS  

15. DNA Fingerprinting  

16. DNA Extraction  

17. Polymerase Chain Reaction (PCR)  

18. Thermal Cycler  

19. Restriction Enzyme  

20. Gel Electrophoresis  

21. Variable Number of Tandem Repeats- (VNTRs)  

22. Amelogenin Gene  

23. Mitochondrial DNA- (mtDNA)  

24. Recombinant DNA  

25. Splicing 

26. Bases 

27. Capillary Electrophoresis  

28. CODIS Core Loci  

29. Cold Hit  

30. DNA Analysis  

31. DNA Profile  

32. Exclusion  

33. Forensic Hit  

34. Genome 



35. Inclusion- (Failure to Exclude)  

36. LDIS  

37. National DNA Index System (NDIS)  

38. Offender Hit  

39. SDIS 

Module Minute: 

DNA analysis is very useful in Forensic Science to both implicate and exclude persons of 

interest in a crime. DNA analysis is unique in that each person, with the exception of 

identical twins, has their own individual DNA that can be used to identify them from the 

other 7 billion people on the planet. In addition, DNA can be extracted from sources many 

years later in many cases, which means that many formerly "cold cases" can be re-opened 

and possibly solved with newer technologies. DNA profiles are stored in a large database 

known as "CODIS" for the purpose of comparing unknown to known DNA samples at 

different points in time. While DNA evidence does not always lead to a suspect, it is one of 

the very best tools in the Forensic Investigator tool belt because of the amount of individual 

evidence it provides. 

 

Read about the Structure of DNA and Watch the Video 

DISCUSSION: 

Which do you believe is the greater cause of criminal behaviors; a person's environment or 

their DNA?  State your opinion and provide at least 5 informed, supporting statements to 

back up your claim. 

Before answering, conduct an internet search on the influences of criminal behavior.  An 

example of an article to get you started: Genetics and Crime. 

 

Read Systems Biology for Energy and the Environment 

Build a DNA Molecule 

History of DNA Study Animation 

Watch Crash Course: DNA Structure and Replication 

Watch "What is DNA?" 

Review DNA Structure and Concepts 

Read DNA Evidence 

Read DNA Evidence Basics 

Read Colin Pitchfork Case Information 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/DNAAnalysis/ForensicScience_DNA_SHARED2.html
https://www.nytimes.com/2011/06/20/arts/genetics-and-crime-at-institute-of-justice-conference.html#:~:text=Researchers%20estimate%20that%20at%20least,Prize%20in%20Criminology%20last%20week.
https://genomicscience.energy.gov/
https://learn.genetics.utah.edu/content/basics/builddna
http://www.dnaftb.org/15/animation.html
https://www.youtube.com/watch?v=8kK2zwjRV0M
https://www.youtube.com/watch?v=q6PP-C4udkA
https://medlineplus.gov/genetics/understanding/basics/dna/
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/DNAAnalysis/ForensicScience_DNA_SHARED3.html
https://nij.ojp.gov/topics/articles/dna-evidence-basics
http://murderpedia.org/male.P/p/pitchfork-colin.htm


Read the Southside Strangler Article 

Read about Serial Killer Gary Ridgway 

Read the Understanding DNA Evidence pamphlet 

Check out these NY Times DNA Evidence articles 

Read DNA Typing and Analysis (Read the whole page.) 

DNA Interactivity 

 

 

Lab Handout 

Portfolio Handout 

Portfolio Resources Handout 

 

Animation of PCR Process 

Animation of DNA Sequencing 

Gel Electrophoresis Interactive Animation 

DNA Fingerprinting Video 

DNA Fingerprinting Video (Students) 

Read "Science in the Courtroom" 

DNA Profiling Interactive 

Read about how DNA Evidence can help Exonerate the Innocent 

 

Hawley Crippen Case   

Case Study Handout 

Combined DNA Index System - Read the whole page. 

Read FBI Fact Sheet 

Georgia's DNA Database 

https://www.dailypress.com/virginiagazette/news/va-vg-richard-foster-southern-nightmare-20190902-ljd22itldzhkplsxbqyxjrgofi-story.html
https://www.crimemuseum.org/crime-library/serial-killers/gary-ridgway/
https://www.ojp.gov/pdffiles1/nij/bc000657.pdf
https://www.nytimes.com/topic/subject/dna-evidence
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/DNAAnalysis/ForensicScience_DNA_SHARED4.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/DNAAnalysis/ForensicScience_DNA_SHARED4.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/DNAAnalysis/Forensic%20Science%20DNA%20Lab.docx
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/DNAAnalysis/DNAPortfolio1.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/DNAAnalysis/DNAPortfolio_ResourceHandout.pdf
https://dnalc.cshl.edu/resources/3d/19-polymerase-chain-reaction.html
https://dnalc.cshl.edu/resources/animations/cycseq.html
https://dnalc.cshl.edu/resources/animations/gelelectrophoresis.html
https://www.youtube.com/watch?v=ZAuWYP7rt0A
https://www.youtube.com/watch?v=ZAuWYP7rt0A
https://www.pbs.org/wgbh/nova/article/science-in-the-courtroom/
http://www.dnai.org/d/
https://innocenceproject.org/exonerate/
http://news.bbc.co.uk/2/hi/uk_news/7050714.stm
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/DNAAnalysis/CaseStudyWorksheet.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/DNAAnalysis/ForensicScience_DNA_SHARED5.html
https://www.fbi.gov/services/laboratory/biometric-analysis/codis/codis-and-ndis-fact-sheet
https://gbi.georgia.gov/press-releases/2013-09-24/gbis-dna-database-has-over-3500-confirmed-hits


Murder Case Solved Using CODIS 

Complete the DNA Review     

 

********************* End of Module 12 ********************* 

Module 13: FINGERPRINTS 

 

Fingerprints are very unique; the odds of having the exact same fingerprints as another 

person are about 1 in 10 billion on a planet with a population of roughly 7 billion people. 

Fingerprints are actually formed in the womb by the amniotic fluid swirling around the 

fingers of the fetus as they touch surrounding structures and are fully formed by the 17th 

week of pregnancy! Because of this fascinating and individual development process, 

fingerprints are very valuable evidence in a Forensic investigation. While identical twins may 

have the same DNA, they can always be differentiated by their fingerprints. A suspect may 

not see their fingerprints on a surface, but Forensic Investigators have several ways to 

make even the most elusive fingerprints reveal themselves!  

Define these Key Terms: 

1. IAFIS 

2. Minutiae 

3. Loop 

4. Arch  

5. Whorl  

6. Latent Print 

7. Plastic Print 

8. Patent Print  

9. Dactylography  

10. Core 

11. Eccrine Glands  

12. Apocrine Glands  

13. Sebaceous Glands  

14. Dermal Papillae  

15. Iodine Fuming  

16. Ninhydrin  

17. Silver Nitrate  

18. Cyanoacrylate  

Module Minute 

Fingerprints are so unique that the odds of having the exact same fingerprints as another 

person exceed the population of our planet. Because of this uniqueness, fingerprints are 

routinely collected at crime scenes and stored in local, state and national databases for 

comparison. As technology continues to improve, the digital collection and collation of 

fingerprint databases is growing. While fingerprints can't be immediately and exactly 

https://gbi.georgia.gov/press-releases/2011-12-21/1974-disappearance-and-murder-teenaged-warner-robins-girl-solved
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/DNAAnalysis/ForensicScience_DNA_SHARED6.html


matched by a computer as they are in popular crime television shows, they can be grouped 

by similarities and presented as possible matches for a fingerprint specialist to sift through. 

Fingerprints are most commonly collected from crime scenes by dusting and lifting with 

adhesive tape. Latent prints can be visualized with a number of processes such as Iodine or 

Cyanoacrylate fuming, Ninhydrin or Silver Nitrate applications. 

Read: Introduction to Fingerprints (entire page) 

History of Fingerprinting Interactivity 

Ronald and Donald Smith Case (twins) 

William West and William West Mistaken Identity Case 

History of Fingerprints 

How Fingerprints are Created 

Read Classification of Fingerprints (entire page) 

 

DISCUSSION: 

A man walked into Smallville Apartments and burglarized several units. When the Smallville 

crime scene investigators arrived, they found two fingerprints on the counter in one of the 

units that they believed were left by the perpetrator. The first fingerprint was classified as a 

loop and the second fingerprint was classified as a whorl. The investigators went back to the 

police station and looked through their fingerprint cards until they found a local man with a 

record of driving while under the influence of alcohol who had both loop and whorl 

fingerprint patterns on the same hand. They arrested the man confident they had found the 

perpetrator. 

1. Why are they wrong to be confident in their arrest and what errors in 
investigating fingerprints did they make? You should discuss at least three 

reasons the investigators are incorrect in this situation. 

2. What type of prints were collected from the kitchen counter, patent, plastic, 
or latent? 

3. Construct an explanation for what technique could be used to lift and 
evaluate these prints. 

        

FINGERPRINT LAB HANDOUT DOC  

  

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Fingerprints/ForensicScience_Fingerprints_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Fingerprints/ForensicScience_Fingerprints_SHARED2.html
http://www.cbsnews.com/news/identical-dna-murder-has-georgia-police-seeing-double-which-twin-did-it/
https://rarehistoricalphotos.com/will-william-west-case-fingerprints/
http://onin.com/fp/fphistory.html
https://www.livescience.com/30-lasting-impression-fingerprints-created.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Fingerprints/ForensicScience_Fingerprints_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Fingerprints/FingerprintLabDoc.docx


Richard Ramirez- The Night Stalker  

Over two decades ago, fingerprint technology 

captured stalker Richard Ramirez, aka the Night Stalker. 

It wasn’t the police that found and caught him—it was a 

group of civilians who recognized him while he tried to 

steal a car. When he tried pulling a woman out of her car, 

her neighbors stepped in. One of them recognized him 

from his picture in the papers and alerted the others—this 

was the serial killer that had California afraid to go to 

sleep at night. 

While the capture of the Night Stalker was a credit 

to law enforcement’s use of the media, his identification as Ramirez was the result of 

another modern technique. The Night Stalker case was among the first major cases to 

use automated fingerprinting technology. 

Today, television detectives run fingerprints from a crime scene through an 

automated database and get results in seconds—somewhat inaccurately. In reality, the 

database kicks back “likely” matches and a trained fingerprint examiner must compare 

them to find an actual match. Still, the technology we use today allows quick searches 

of a vast number of fingerprints, and if a criminal leaves a 

fingerprint behind we can see if he’s ever been booked 

and fingerprinted, or if we have the same print on file 

from another scene. 

In 1985, this use of computers was brand new. 

Before automated systems, examiners would have to 

look through fingerprints on file by hand, using ten-print 

cards (on which a booked criminal has rolled all ten 

fingerprints in ink). It meant a great deal of time and 

effort, and was rarely useful without a suspect in mind. 

Some even admitted that the collection of fingerprints at 

the scene was frequently done for public relations 

purposes only—to appear to be doing something to solve the crime. 

When computers were first applied to the task, the systems were extremely 

expensive, making it difficult to sell to agencies with low budgets. That’s why when the 

California Department of Justice used their brand new automated fingerprint indexing 

system to immediately identify Richard Ramirez as the Night Stalker, it put these 

systems on the map—it proved they worked, and that the cost was justified. 

 

 

 



 

Fill in the questions as you watch the episode: LA Night Stalker 

 

1. In general, what happened when the killer approached a couple? 

2. How did the killer get into houses?  

3. How did he kill his first victim?  

4. What was found on the first victim that would ultimately be helpful to this case?  

5. How did the second victim’s roommate describe the killer?   

6. What evidence was left behind in the car?  

7. How was the killer able to get to a house in his car without being seen?  

8. What does the act of removing an eye mean for a psychotic person?  

9. What information was found from the shoe print?  

10. What was drawn on his victim and on the victim’s wall? What did it mean?  

11. Richard has several _________ injuries in his childhood that caused ________ 

12. What childhood events could have possibly shaped his future behavior? (list at 

least 3) 

13. What drugs was Richard exposed to in his young life?   

14. Who may have influenced Richard in his young life?  

15. What “weird” behaviors started after Richard saw his cousin’s wife murdered?  

16. Why were the charges of his first rape dropped?   

17. Why didn’t he join the cult?   

18. What did he get arrested for? How long did he spend in jail?   

19. What did the male fixing his bike remember?  

20. When the print was run through the automated database, who did the print 

match?  

21. What evidence was found in Richard’s possession that linked him to the crimes?  

22.  How many murders was he charged with? What was his sentence?   

   

 

 

  

https://www.youtube.com/watch?v=uUeE8wKv8LY&has_verified=1


Read: The Future of Fingerprinting 

Read FBI Guide to Recording Legible Fingerprints  

Read- Fingerprint Identification Systems (entire page) 

FINGERPRINT PORTFOLIO HANDOUT 

Case Study: Shirley McKie 

Case Study Handout 

Read: Digital Imaging for Fingerprint Evidence (entire page) 

FBI Latent Hit of the Year Video 

Animated Description of IAFIS 

Read and Watch: Fingerprints and Science (Rutgers) 

Read "How Fingerprinting Works" 

Read- Forensic Fingerprints 

Read and complete the interactivity 

 

***************** End of Module 13 ******************** 

  

https://www.livescience.com/1728-fingerprint-technique-reveal-diet-sex-race.html
https://www.fbi.gov/services/cjis/fingerprints-and-other-biometrics/recording-legible-fingerprints
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Fingerprints/ForensicScience_Fingerprints_SHARED4.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Fingerprints/FingerprintPortfolioDoc.doc
http://www.theguardian.com/uk/2006/apr/18/ukcrime.features11
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Fingerprints/CaseStudyWorksheet.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Fingerprints/ForensicScience_Fingerprints_SHARED5.html
https://www.fbi.gov/video-repository/newss-latent-hit-of-the-year-1/view#:~:text=The%20FBI%20Latent%20Hit%20of%20the%20Year%20is%20awarded%20annually,that%20happened%2030%20years%20ago
https://vimeo.com/10455543
https://sites.rutgers.edu/fingerprinting/fingerprints-and-science/
https://science.howstuffworks.com/fingerprinting.htm
https://www.interpol.int/How-we-work/Forensics/Fingerprints
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/Fingerprints/ForensicScience_Fingerprints_SHARED6.html


Module 14: Forensic Properties of Glass and Soil Evidence        

Evidence found at crime scenes is found in all shapes and sizes. Whether it is a fingerprint, 

a blood spatter, glass fragment or pair of muddy boots, a Forensic Investigator must 

understand the value of the evidence and how to collect and preserve it for analysis in the 

lab. Two substances most commonly examined by forensic scientists for their physical 

properties in a crime lab are glass and soil. Both are so common that the forensic scientist 

must determine properties that distinguish characteristics in an effort to find a unique 

identity that matches the evidence to the victim, the crime scene, or the perpetrator.     

Module Minute 

Evidence can make or break a case in court, so it is very important that a Forensic 

Investigator follow proper evidence collection procedure. If proper procedure for collection 

of evidence or chain of custody is not maintained, the evidence may be considered as 

tampered and inadmissible to court. Not all evidence has the same probative value, or value 

in court. Some types of evidence can be traced to a single source or person and are 

considered individual evidence, whereas other evidence known as class evidence is more 

general in nature. Individual evidence is preferred, but class evidence can also be used with 

mathematical probability to place a suspect or source at the scene of the crime. Glass and 

soil are two types of physical evidence that are commonly found in crime scenes and can 

tell an investigator many things including the geological features of a crime scene when the 

body has been moved, how an intruder entered a residence, and from which direction a 

bullet was fired. 

Define the following Key Terms: 

1. Evidence 

2. Physical Evidence 

3. Testimonial Evidence 

4. Circumstantial Evidence 

5. Indirect Evidence 

6. Individual Evidence 

7. Class Evidence  

8. Weight 

9. Density 

10. Refractive Index 

11. Crystalline 

12. Amorphous 

13. Borosilicate Glass 

14. Tempered Glass 

15. Laminated Glass 

16. Flotation Method 

17. Immersion Method 

18. Radial Fractures  

19. Concentric Fractures 

20. Mineral 

21. Density Gradient 

22. Becke Line 



23. Soil 

24. Sand  

25. Clay 

26. Silt 

27. Soda Lime Glass 

28. Mass 

Read entire Properties of Physical Evidence Page 

Complete the interactivity 

Density Online Lab 

Optional Reading: Analyzing Forensic Evidence (Magnets) 

Table of Densities of Common Substances 

Index of Refraction Lab (REALLY COOL!) 

 

Read Properties of Glass Evidence- Read entire page. 

Types of Glass Interactivity 

Density Gradient Column Lab 

Collection and Preservation of Glass Evidence 

Discussion: 

At a crime scene you find a piece of glass with a red, dried liquid, and a yellow fiber 

on the edge lying on the ground. Upon closer inspection, you notice that there is 
also a smudged fingerprint crossing the center of the glass. Your job is to plan and 

carry out an investigation to analyze this evidence. Explain how you would collect, 
preserve and analyze this evidence. What would you hope to find out from this 
piece of evidence? Indicate whether the glass, red liquid, fingerprint and yellow 

fiber are each individual or class evidence. Why? 

Hi-Speed Glass Smashing Forensics 

Collection of Glass Evidence Procedures 

Glass as Evidence Video 

Properties of Soil Evidence 

Forensic Geology Case Studies 

Soil Analysis- Crime Museum 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/GlassSoilEvidence/ForensicScience_GlassandSoilEvidence_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/GlassSoilEvidence/ForensicScience_GlassandSoilEvidence_SHARED2.html
https://www.pbslearningmedia.org/resource/arct15-sci-densitylab/density-lab/
https://gmwgroup.harvard.edu/files/gmwgroup/files/1171.pdf
https://www.thoughtco.com/table-of-densities-of-common-substances-603976
https://www.youtube.com/watch?v=qH1S83Bkttw
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/GlassSoilEvidence/ForensicScience_GlassandSoilEvidence_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/GlassSoilEvidence/ForensicScience_GlassandSoilEvidence_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/GlassSoilEvidence/DensityGradientColumnLab.docx
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/GlassSoilEvidence/ForensicScience_GlassandSoilEvidence_SHARED4.html
https://www.youtube.com/watch?v=dwnBGnKSG2o
https://www.crime-scene-investigator.net/CAglass.pdf
https://www.youtube.com/watch?v=Lca396CdWDU
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/GlassSoilEvidence/ForensicScience_GlassandSoilEvidence_SHARED5.html
https://web.mst.edu/~rogersda/forensic_geology/Geoforensics%20Case%20Histories.htm
https://www.crimemuseum.org/crime-library/forensic-investigation/forensic-soil-analysis/


Forensic Soil Analysis video 

Forensic Geology (minerals) 

Lorna Dawson- Soil Analysis for Crime Scenes 

Read and watch the video on soil evidence in a case   

     

Soil Analysis Portfolio 

Australia Soil Case Study     

Case Study Handout 

Joseph Corbett Jr. Resource 

 

Read entire page - collection and preservation of soil 

tire tread and tire track evidence video 

collection of soil evidence guidelines 

soil color classification 

Review and Review Interactivity 

 

****************** End of Module 14 ********************** 

  

https://www.youtube.com/watch?v=KxfZVsh8X_c
https://faculty.uml.edu/Nelson_Eby/Forensic%20Geology/Lectures/minerals.pdf
https://www.youtube.com/watch?v=EC7Mq835aYQ
https://abc17news.com/news/crime/2021/10/28/judge-denies-request-to-leave-plant-soil-science-testimony-out-of-elledge-trial/
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/GlassSoilEvidence/Soil%20Analysis%20Alternate%20Assignment.pptx
https://drive.google.com/file/d/1I0_-wNjIR_ESacurysn5jdUA8B2poRzN/view
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/GlassSoilEvidence/CaseStudyWorksheet.pdf
http://murderpedia.org/male.C/c/corbett-joseph.htm
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/GlassSoilEvidence/ForensicScience_GlassandSoilEvidence_SHARED6.html
https://www.youtube.com/watch?v=dhkSlJadfPs&list=PL1zAhPH1F4PPE5gvqHgJ3GPeP7dmd6TaB&index=16
https://www.crime-scene-investigator.net/CAsoil.pdf
https://envirothonpa.org/documents/munsellcharts.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/GlassSoilEvidence/ForensicScience_GlassandSoilEvidence_SHARED7.html


Module 15: Firearms, Ballistics, Tool Marks and Arson  

Firearms and tools are manufactured and used in such a way that subtle variations can 

exist. These subtle differences enable investigators to link weapons and tools to a particular 

crime and sometimes even a suspect. Investigators can also study the trajectory of a 

projectile to gain more insight into the way in which the crime occurred. While arson fires 

and explosives are both destructive, they can still leave behind valuable evidence. This 

evidence can be used to reconstruct the crime as well as trace and connect materials of 

evidence to the suspect. Tool marks are often left in crimes such as burglary when a 

suspect attempts to gain entry into a secured location. These tool marks can indicate not 

only the type of tool used, but also a specific weapon if it has surface irregularities that can 

be matched to the observed tool markings. 

Define these Key Terms: 

1. Ballistics 

2. Barrel 

3. Bullet 

4. Caliber 

5. Cartridge 

6. Firearm 

7. Fully Automatic Weapon 

8. Gunshot Residue 

9. Lands 

10. Grooves 

11. Muzzle 

12. Pistol 

13. Revolver 

14. Rifle 

15. Rifling 

16. Semiautomatic Weapon 

17. Trajectory 

18. Tool Marks 

19. Abrasion Marks 

20. Bore 

21. Gauge 

22. Breech 

23. Greiss Test 

24. Accelerant 

25. Combustion 

26. Flash Point 

27. Oxidation 

28. Spontaneous Combustion 

29. Shotgun 

30. Magazine 

31. Firing Pin 

32. Cutting Marks 

33. Indentation Marks 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/FirearmsBallisticsToolMarksArson/index.html


34. Integrated Ballistic Identification System (IBIS)  

35. Detonation 

36. Deflagration 

 

 

Read this Module Minute 

Firearms, toolmarks and arson can yield significant forensic evidence to the observant investigator. Often 
the evidence is subtle and requires experts within that area of specialty to adequately interpret the results 
of testing. Bullet casings found at a crime scene, for example, can be linked to an individual gun by 
comparing the firing pin marks and marks from the gun's rifling on the cartridges using a comparison 
microscope. At a fire scene, fire patterns can be linked to various accelerants which can distinguish an 
accidental or natural fire from an arson. Toolmarks can be cast just as other prints such as shoe prints 
can be cast at the crime scene. Often, a silicone based material is used to obtain an exact casting of the 
toolmarks. That casting can then be compared to known marks of various tools to identify the tool used. 

Read Arson and Explosive Evidence. 

Complete the Chemistry of Fire Review Interactivity. 

Read about spontaneous combustion.    

Read The Fire Triangle. 

Read Explosives. 

Read "The Evolution of Arson" 

Read "Guide for Investigating Fire and Arson" 

Read "What Clues Do Explosions Leave Behind?"      

Read BBC Article About Forensics of Boston Marathon Bombing 

Read Properties of Firearms- Firearm Anatomy and How a Firearm Works  

Graded Assignment : 

Find a case that was solved using impression (ballistics, footwear, tires, or tools) 

evidence. Discuss the significance of the evidence in the investigation. Write 4-6 
paragraphs. 

 

Read Analysis of Firearms and Ballistics Evidence (Firearm Identification, Gunshot Residue, 

Ballistics, Collection and Preservation of Firearm Evidence) 

  

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/FirearmsBallisticsToolMarksArson/ForensicScience_FirearmsBallisticsToolMarksArson_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/FirearmsBallisticsToolMarksArson/ForensicScience_FirearmsBallisticsToolMarksArson_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/FirearmsBallisticsToolMarksArson/ForensicScience_FirearmsBallisticsToolMarksArson_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/FirearmsBallisticsToolMarksArson/ForensicScience_FirearmsBallisticsToolMarksArson_SHARED2.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/FirearmsBallisticsToolMarksArson/ForensicScience_FirearmsBallisticsToolMarksArson_SHARED2.html
https://www.popsci.com/science/article/2013-04/science-arson-and-how-its-changed/
https://nij.ojp.gov/topics/articles/guide-investigating-fire-and-arson
https://slate.com/news-and-politics/2013/04/boston-marathon-bomb-forensics-what-clues-police-can-gather-from-the-explosion.html
https://www.bbc.com/news/world-us-canada-22178280
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/FirearmsBallisticsToolMarksArson/ForensicScience_FirearmsBallisticsToolMarksArson_SHARED4.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/FirearmsBallisticsToolMarksArson/ForensicScience_FirearmsBallisticsToolMarksArson_SHARED5.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/FirearmsBallisticsToolMarksArson/ForensicScience_FirearmsBallisticsToolMarksArson_SHARED5.html


 Bullet Comparison Lab 

Introduction (10 Points) 

Write an introduction paragraph that talks about the study of ballistics. Include important 

vocabulary words. Also, describe why this field of study is important in forensics. 

Hypothesis (5 points) 

Write a hypothesis that describes how ballistics can be used in crime scenes. 

Instructions:  Before starting this lab, you will access the simulation using the link below. 

Read through the Theory section before moving on to the actual simulation. 

http://vlabs.iitb.ac.in/vlabs-

dev/vlab_bootcamp/bootcamp/bulletairs/labs/exp1/theory.html 

Procedure 

1·      Collect the evidence from the crime scene. Note: you will only be looking for bullets 

and a firearm. 

2·      Examine the evidence collected from crime scene. And answer the questions about 

each piece of evidence collected in the simulation. 

4·      Test fire the collected firearm to obtain a test fire bullet. 

5·      Place the crime scene bullet and test fire bullet on comparison microscope stages. 

6·      Observe and compare striation marks on both the bullets, side by side and check 

whether the striations are matching with each other or not. You will use the arrows to rotate 

the bullets until you find what you are looking for. 

7·       Conclude the Firearm- Bullet linkage by the results obtained. 

Data Table (30 points):  Record your information that you collected when you followed 

the procedure in an easy to read data table. 

Analysis Questions (35 points) 

1. Include a screenshot or draw image of what your bullets look like under the microscope 

that show whether they match. 

2. Striations are caused by 

3. Every object natural or man-made, has individual characteristics, which is not duplicated 

in any other object. This is called the law of__________. 

4. Calibre of a bullet is a ____________ characteristic. 

5. If the striations match on the test bullet and the collected bullet, what does it infer? 

http://vlabs.iitb.ac.in/vlabs-dev/vlab_bootcamp/bootcamp/bulletairs/labs/exp1/theory.html
http://vlabs.iitb.ac.in/vlabs-dev/vlab_bootcamp/bootcamp/bulletairs/labs/exp1/theory.html


6. What kind of microscope is used for test bullet examination against the bullet found on 

the crime scene. 

7. What if no striations are present on the bullet collected from the crime scene. 

Conclusion Paragraph (20) Write a paragraph that includes the following: 

How does this lab relate to what you are learning? 

How does this lab relate to real life? 

What are some sources of error? 

What would be a good follow up experiment? 

—------------------------------------------------------------------------------------------------ 

 

Watch this Firearms Investigations Video 

Watch this PBS Cold Case Video 

Complete the Case Study for JFK 

Read Tools, Marks, and Impressions (Tool Marks, Other Impressions and Tool Mark Activity) 

Read How Impression Evidence Works 

Read about AFTE 

Read about Examples of Toolmarks 

Complete the Key Terms Review Interactivity 

—----------------------------------------------------------------------------------------------------  

https://www.youtube.com/watch?v=RBifOqXTU4o
https://www.pbs.org/wgbh/nova/video/cold-case-jfk/
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/FirearmsBallisticsToolMarksArson/CaseStudyWorksheet.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/FirearmsBallisticsToolMarksArson/ForensicScience_FirearmsBallisticsToolMarksArson_SHARED6.html
https://science.howstuffworks.com/impression-evidence2.htm
https://afte.org/about-us/what-is-afte
http://www.mshp.dps.mo.gov/MSHPWeb/PatrolDivisions/CLD/Firearms/toolmarks.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/FirearmsBallisticsToolMarksArson/ForensicScience_FirearmsBallisticsToolMarksArson_SHARED7.html


Mobdule 16: Handwriting Analysis and Computer Forensics 

Introduction: A questioned document is any document whose authenticity is in question. The questioned 
documents unit in a forensic lab will conduct examinations of documents and related materials in all types 
of criminal cases for local, state, and federal agencies. This includes the examination of writing, ink, 
paper, impressions, typewriting, faxes, photocopiers, alterations, obliterations, charred, forgeries, and 
counterfeited items to name a few. Another division of Forensics, known as Computer Forensics involves 
the scientific examination and analysis of data held on, or retrieved from, computer storage media in such 
a way that the information can be used as evidence in a court of law. 

Define the following KEY TERMS: 

1. Questioned Document 

2. Exemplar 

3. Transmitting Terminal Identifier (TTI) 

4. Indented Writing  

5. Electro-Static Detection Apparatus (ESDA) 

6. Erasure 

7. Obliteration 

8. Alteration 

9. Charred 

10. Forgery 

11. Fraud 

12. Literary Forgery 

13. Counterfeiting 

14. Best Evidence Rule 

15. Computer Forensics  

16. IP 

17. Internal Cache 

18. Internet Cookies 

19. Visible Data 

20. Latent Data 

21. Forensic Document Examiner 

22. Ciphers 

23. Codes 

24. Steganography 

25. Backdoor 

26. Honeypot 

27. Hard Disk Drive (HDD) 

28. Hardware 

29. Motherboard 

30. Operating System 

31. Software 

32. File Hash 

33. Slack Space 

34. Digital Image 

35. Piracy 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/index.html


Module Minute: In today's digital age, communication is increasingly dependent upon computers and devices. 

While not a paperless society, we are certainly much more likely to utilize digital forms of documentation and 
communication than ever before. While there has been a decrease in the use of paper documentation, it is still the 
standard in many sectors of society and business, and thus questioned document examiners are needed. Whether it 
involves a ransom note, an alleged forgery of a will or some other contested document, questioned document 
examiners' main focus is to evaluate the authenticity of suspicious documents. Document examiners look for signs 
such as erasures, obliterations or other alterations using various analytical techniques such as chromatography and 
oblique lighting. Computer or Digital Forensics involves investigating the data stored on computers and devices for 
evidence of a crime. Ranging from questionable Internet searches about how to dispose of bodies to white collar 
crimes like embezzlement, Computer Forensics often uncovers important clues that even the most meticulous 
perpetrators may think are hidden. 

Read Questioned Document Evidence and Handwriting (Handwriting Comparison) 

Read How Handwriting Analysis Works 

Watch this video about the Lindbergh kidnapping 

Read Analysis of Questioned Document Evidence 

Complete the Document Analysis Interactivity 

Read Alterations, Erasures, and Obliterations 

Read Forgery, Fraud, and Counterfeiting 

Read Counterfeiting 

Read How is forgery and counterfeiting detected? 

Read about how to detect counterfeit money 

Here is the Lab Handout and Portfolio Analysis of Ransom Note        

Read Bogus Bill 

Complete the Rocky's Check Brain Teaser 

Complete the Apples and Apples Brain Teaser 

Watch this Frank Abagnale video 

Read about Check Fraud 

Here is the Case Study Handout 

Here is the Jon Benet Ramsey Letter 

Here is information about unmasking the Jon Benet ransom note 

Read about Data Storage in Computers 

Complete the Computer Parts Interactivity 

Read about social media 

http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED2.html
https://science.howstuffworks.com/handwriting-analysis.htm
https://phys.org/news/2017-02-years-lindbergh-kidnapping-early-forensic.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED3.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/HandwritingAnalysisLab.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/PortfolioAnalysisofRansomNote.pdf
https://www.pbs.org/wgbh/nova/moolah/hotsciencemoolah/index.html
https://www.questioneddocuments.com/questioned-document-brain-teasers/brain-teaser-rockys-check/
https://www.questioneddocuments.com/questioned-document-brain-teasers/apples-apples/
https://www.youtube.com/watch?v=iJIc16aqpO8
http://www.checkcomposer.com/Downloads/CheckFraud.pdf
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/CaseStudyWorksheet.pdf
https://web.archive.org/web/20061208031500/http:/www.thedenverchannel.com/2006/0818/9699449.jpg
http://www.experthandwritinganalysis.com/2013/07/19/unmasking-the-ramsey-ransom-note/
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED4.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED4.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED4.html


Read this article about cyberbullying 

Make sure you understand the difference between bit and byte. 

Read about a career as a computer forensic scientist. 

Read about Processing the Electronic Crime Scene 

Graded Assignment: Find a case that was solved using impression (ballistics, footwear, tires, or tools) 
evidence. Discuss the significance of the evidence in the investigation. Write 4-6 paragraphs. 

Read about cyber identity crimes. 

Read about how Computer Forensics is the New Fingerprinting 

Read about How Hackers Attack. 

Read about Computer Forensics. 

Read the review 

Complete the Key Terms Interactivity       

                   

 

  

  

  

  

 

   

    

    

 

 

 

  

 

 

 

https://www.stopbullying.gov/cyberbullying/how-to-report
https://www.pcmag.com/encyclopedia/term/bit
https://www.techrepublic.com/article/so-you-want-to-be-a-computer-forensics-expert/
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED5.html
https://www.popularmechanics.com/technology/security/how-to/a490/2311036/
https://www.popularmechanics.com/technology/security/how-to/a630/2672751/
https://www.usatoday.com/story/tech/columnist/komando/2013/07/19/hacker-attack-trojan-horse-drive-by-downloads-passwords/2518053/
http://lawschriener-blog.thelawlinks.com/blog/computer-forensics-how-they-do-it/
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED6.html
http://cms.gavirtualschool.org/Shared/Science/ForensicScience14/HandwritingComputerForensics/ForensicScience_HandwritingAnalysisAndComputerForensics_SHARED6.html


Still want to read more unsolved forensic cases? Read this article about 20 forensic cases 

that stumped everyone            

 

 

 

 

 

 

https://www.rd.com/list/forensic-cases-that-stumped-everyone/
https://www.rd.com/list/forensic-cases-that-stumped-everyone/

