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Students should have access to their textbooks and notes from class to complete these activities. 

Forensic Science: Career Path Playlist can be found at  https://www.youtube.com/playlist?list=PL2E5mFIVmrStvmvMFx77Wcx2DngtWGjTk  

 

Students without internet access may review the career information in their textbook and notes. 

https://www.youtube.com/playlist?list=PL2E5mFIVmrStvmvMFx77Wcx2DngtWGjTk
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5 Cool Technologies Used in Forensic Science 
The website forensicscolleges.com has compiled a list of cool 
modern technologies used in the practice of forensic science. In 
order to make their list, the technologies had to be in active use 
in the field of forensic science and taught at the college level. 
They also had to be both cutting edge and accepted by 
leaders in the field. Finally, the techniques they selected all play 

a substantial role in closing cases and obtaining convictions. The technologies 
described below made the top 5: 

1. Laser Ablation Inductively Coupled Plasma Mass Spectrometry (LA-ICP-MS) 
machine is capable of breaking any type or size of glass down to its atomic 
structure. Shards of glass found at a crime scene can then be matched with 
known glass samples.  

2. Alternative Light Photography: Camera with blue and orange filters can show 
physical injuries on a body before they are even visible on the skin. This is a tool 
used by forensic nurses in examining victims of violent crimes. 

3. High-Speed Ballistics Photography: High speed photography can reveal how 
bullet holes, gunshot wounds, and glass shatters were created, as well as explain 
bullet trajectories, impact marks, and exit wounds.  

4. Video Spectral Comparator 2000: This tool is used to recover writing on paper 
that is otherwise illegible, even if the paper has water or fire damage. It can 
recover the indentation of writing made on another piece of paper.  It can also 
help investigators to determine what a paper is made of and where it came 
from.  

5. Digital Surveillance For Xbox (XFT Device): A computer forensics technique, 
the XFT allows authorities to see files that criminals have hidden on an Xbox hard 
drive. It can also record them accessing the files so that the recording can be 
played in court. 
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QUESTIONS: 5 Cool Technologies Used in Forensic Science 

	

1. What criteria did forensiccolleges.com use to determine the 10 coolest 
technologies in forensic science? 

 

2. Which technology is used to match shards of glass found at a crime 
scene to known glass samples? 

 

3. Which technology tool is used to recover writing on paper that is 
otherwise illegible? 

 

4. Which popular video game platform can be used to store digital 
information? 

 

5. Which technology is used by forensic nurses? 

 

6. Which technology is used to determine how bullet holes, gunshot 
wounds, and glass shatters were created? 
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Forensic Engineering 
When a structure, or a component of a structure, fails, especially when 
the failure causes personal injury, damage to property, or financial loss, 
forensic engineers are called in to reverse engineer what went wrong. The 
subject of a forensic engineering investigation can be a bridge or a 
building that collapses, a kitchen appliance that does not function as 
intended, or vehicles or machinery involved in accidents.  

Licensed engineers, forensic engineers are trained in 
how to handle evidence, how to document their 
investigative process, and how to testify in court. 
They follow a systematic process in order to ensure 
they are examining all available evidence and 
considering all possible explanations for the failure. A 
day in the life of a forensic engineer can include 
inspecting sites, analyzing debris, and assessing 
cause. They may also conduct interviews, develop 
models, or perform experiments.  

One of the earliest forensic engineering cases involved the collapse of the 
Dee Bridge in Chester, England. A local train fell through the bridge about 
six months after it was opened, resulting in five deaths. The designer of the 
bridge was accused of negligence. The bridge was made of cast iron 
girders strengthened by wrought iron bars, and though strong in 
compression, cast iron was known to be brittle in tension or bending. 
When the accident happened, the deck of the bridge has been covered 
with track ballast so that the oak beams supporting the track would not 
catch on fire, which had happened recently to another bridge in London. 
Because of this, the bridge was bearing more weight than usual, which 
probably contributed to the accident. The inquiry report suggested that 
the girders had been considerably weakened due to repeated flexing, a 
theory confirmed by the way the girder was broken. After testing the 
remaining girders, the accident was blamed on a flawed design.  
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QUESTIONS: Forensic Engineering  

Circle the correct answer. 

1.  It is the job of the forensic engineer to determine 
A. how to build a structure or component 
B. how to demolish a structure or component 
C. how and why a structure or component failed 
D. what components constitute a structure 

 
2.  Which of the following might a forensic engineer be called upon to 

investigate? 
A. a building collapse 
B. a murder 
C. a shooting 
D. computer hacking 

 
3.  How old is forensic engineering? 

A. seventeen hundreds 
B. eighteen hundreds  
C. nineteen hundreds 
D. twentieth century 

 
4.  What was the cause of the Dee Bridge accident in Chester England? 

A. cast iron girders 
B. track ballast 
C. the engineer was intoxicated 
D. flawed design 

 
5.  Which of the following activities is NOT part of a forensic engineer’s 

day? 
A. handling evidence 
B. designing stronger structures 
C. testifying in court 
D. documenting their investigative process 
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Forensic Anthropology 
Physical Anthropology is the scientific study of 
human remains from human pre-history or ancient 
cultures. Forensic anthropologists apply the same 
investigative techniques to the recently deceased, most often the victims 
of homicides. When the victim cannot be identified, the forensic 
anthropologist studies the skeletal remains to establish the victim’s gender, 
appearance, age, and state of health; the type of trauma the victim 
suffered; what the victim’s face looked like; and how long the victim has 
been dead.  

There are three main areas within the field. Forensic Osteology is the study 
of the skeleton. Forensic Archeology is the controlled collection of human 
remains. Forensic Taphonomy studies how the body changes after death. 

Forensic anthropologists may use clay to reproduce the face, or they may 
use a computer to graphically reproduce it. They make casts of bones 
and preserve skeletal materials using commercial preservatives. They also 
rehydrate and preserve mummified or decayed soft tissues. Technology 
they use includes scanning electron microsopy, radiographic techniques, 
photo or video superimposition, and thin-sectioning of bone in order to 
study its microstructure.  

Forensic anthropologists consult with forensic pathologists and coroners. 
While the forensic anthropologist cannot officially determine the cause of 
death, they are often called upon to provide information to help those 
that do.  

Forensic anthropologists generally work with forensic pathologists, 
homicide investigators, and odontologists (forensic dentists). Some work 
for the U.S. government and the military, though most teach at universities 
or work in museums, and assist in legal investigations on a consultant basis. 
Most forensic anthropologists earn a Ph.D. in physical anthropology, with 
studies focusing on osteology (the study of bones) and forensics. 
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QUESTIONS: Forensic Anthropology 

1. What is the difference between physical anthropology and forensic 
anthropology? 

 

2. What can a forensic anthropologist determine from skeletal remains? 

 

3. How many main areas of forensic anthropology are there? What are 
they? 

 

4. Describe some techniques that forensic anthropologists use to study 
skeletal remains. 

 

5. True or False: It is the job of forensic anthropologists to officially 
determine the cause of death. Explain your answer. 

 

6. Who do forensic anthropologists work for? 

 

7. What kind of education and background do you need to become a 
forensic anthropologist? 
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Arson Investigations 
Every fire is investigated to find out how it started. If an accidental origin can’t 
be found by first responders, the fire may be considered suspicious and 
investigated more thoroughly. Arson is the act of purposely setting fire to a 
property. Arson investigations can be initiated by fire departments, law 
enforcement agencies,  or insurance companies. The first job of an arson 
investigator is to confirm that the fire was actually set on purpose. 

Arson investigators collect physical evidence from 
the scene of a fire. Such evidence could include 
accelerants (gasoline or other flammable 
materials), tampered utilities, and/or specific burn 
patterns. They try to determine how a fire started 
and spread. Day-to-day duties of an arson 
investigator include responding to and 

investigating fire scenes, identifying, collecting, and interpreting evidence, 
conducting interviews, writing reports, and testifying in court. 

Arson investigation is still an evolving profession. It is one area of forensic science 
in which there has been some contention. There is no college degree required 
to become a fire investigator, though since 2009 there has been a Standard for 
Professional Qualifications (National Fire Protection Association (NFPA) 1033) that 
requires that fire investigators “remain current with investigation methodology...” 
as well as have an “up-to-date basic knowledge” of 13 different fire-related 
topics.  Still, in an article by John J. Lentini in the journal Criminal Justice (Vol. 27, 
No. 1, Spring 2012), Lentini said that it cannot be assumed that a fire or arson 
investigator has a sound scientific understanding of fire chemistry, fluid 
mechanics, and heat transfer (known collectively as “fire dynamics”). In support 
of his argument, he cited a number of cases in which people were wrongfully 
convicted of arson based on the testimony of arson investigators who were still 
using “old school” — that is, not scientific — investigative techniques.  
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QUESTIONS: Fire and Arson Investigations  

Circle the correct answer. 
1.  Arson is: 

A. the process of investigating what caused a fire 
B. the process of purposely setting fire to property 
C. the process of extinguishing a fire 
D. an aspect of forensic science 

 
2.  When might a fire be considered suspicious? 

A. when no one calls the fire department 
B. when an accidental origin can’t be found by first responders 
C. when an insurance company doesn’t want to pay a claim 
D. both A and B 

 
3.  Which of the following is NOT mentioned in the article as a kind of 

physical evidence that can be collected from the scene of a fire? 
A. accelerants  
B. tampered utilities  
C. specific burn patterns 
D. DNA 

 
4.  What kind of background is required to become a fire investigator? 

A. a college degree 
B. Standard for Professional Qualifications (NFPA 1033) 
C. an understanding of fire dynamics 
D. an apprenticeship 

 
5.  What does John J. Lentini’s Criminal Justice article say that not all fire 

investigators understand? 
A. fire chemistry    B. fire dynamics 
C. fluid mechanics    D. heat transfer 
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Challenges in DNA Forensics  
The probability of two individuals having identical DNA is one in a trillion. 
Given that each individual DNA profile is so rare, a DNA match is 
considered a positive identification. DNA evidence is now routinely used 
to verify identities, exclude suspects, exonerate the wrongfully convicted, 
and solve crimes.  

The use of DNA also comes with significant 
challenges. DNA technology is expensive. DNA 
collected from a crime scene is not always 
recoverable by the laboratory. Additionally, as more 
and more criminal investigations and prosecutions 
have come to rely on forensic DNA programs, 
public laboratories have quickly accumulated a 
backlog of work, as the most serious cases already 
scheduled for court routinely take precedence.  

Finally, DNA testing is far from foolproof, and there is more ambiguity in 
DNA evidence than people commonly think. DNA labs are not evaluating 
and comparing entire human genomes. Rather, they concentrate on 13 
loci (places) and a 14th that indicates gender. It is normal for a person to 
have half or more of the markers on these loci in common with close 
relatives, and it’s not uncommon for complete strangers to match at 
several loci. When considering DNA in whether to pursue or rule out a 
suspect, investigators try to match the loci between a suspect and a 
crime scene sample as closely as possible. But crime scene samples are 
not always perfect, and DNA degrades, so a 100% match is very difficult 
to achieve. How DNA travels is also not well understood, so it is possible for 
a person’s DNA to end up at a crime scene where they never, in fact, 
were. Also, there is no way of knowing how long DNA has been at a crime 
scene, making it impossible to link DNA alone to the time that a crime was 
committed. All of this means that it is possible for people to be wrongly 
convicted based on DNA evidence, if a jury doesn’t understand all of the 
ambiguity involved. 
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QUESTIONS: Challenges in DNA Forensics 
 

1. Why is a DNA match considered a positive identification? 

 

 

2. How likely is it that any two people will have the same DNA profile? 

 

 

3. What is DNA evidence used for? 

 

 

4. What are some of the challenges of using DNA evidence? 

 

 

5. Why can DNA evidence be ambiguous? 
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Combined DNA Index System (CODIS) 
The Combined DNA Index System (CODIS) is a database that contains 
information about the DNA profiles of millions of convicted criminals, as 
well as DNA profiles recovered from crime scenes. These DNA profiles are 
contributed from laboratories in all fifty states. Every state’s legislation 
requires that anyone convicted of a felony provide a DNA sample. Some 
states also collect DNA from individuals who are arrested.  

When a DNA profile is entered into CODIS, it is 
compared to all DNA profiles recovered from the 
crime scenes of open investigations. When an 
offender’s DNA profile matches a crime scene DNA 
profile, it is called “a hit.” When a hit occurs, the two 
laboratories that provided the DNA samples are 
contacted. The labs then contact and inform their 
respective police departments and prosecutors. 
When the offender is located, usually with the help 
of their criminal history record, the hit gives law 
enforcement probable cause to collect a second DNA sample from the 
offender in order to confirm the hit.  

Information about an offender, for example, the nature of their past 
offenses, physical description, “mugshot,” modus operandi, and known 
associates is located in his or her criminal history record. There is currently 
no interface between CODIS and criminal history record information 
systems, In fact, many state laws prohibit linking criminal history 
information with DNA profiles, because it could reveal genetic information 
about the offender and his or her family. Currently, the only information 
stored in CODIS is the DNA profile, the CODIS laboratory agency identifier, 
a numerical identification number assigned to the sample when it is 
received into the CODIS laboratory, and the names of the CODIS 
laboratory personnel associated with the DNA analysis.  
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QUESTIONS: CODIS  

Circle the correct answer. 

1.  What is CODIS? 
A. a DNA laboratory 
B. the process of using DNA to solve crimes 
C. a database containing DNA profiles 
D. none of the above 

 
2.  What kind of information is stored in CODIS? Select all that apply. 

A. names of offenders 
B. criminal records of offenders 
C. DNA of offenders 
D. DNA recovered from crime scenes 

 
3.  What is a hit? 

A. a murder ordered by a mob boss 
B. a match between an offender’s DNA and DNA recovered from a 

crime scene  
C. a criminal history record 
D. a conviction of a suspect for a crime 

 
4.  Samples in CODIS are labeled with a: 

A. unique numerical identification number 
B. a suspect’s name 
C. a case number 
D. the name of the forensic scientist who tested it 

 
5.  DNA profiles are not linked to criminal records in CODIS because: 

A. legal concerns 
B. privacy concerns 
C. no technology exists to link them 
D. Law enforcement doesn’t want this capability
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Associated Fields in Forensic Science 
 

Forensic science is a broad field that incorporates many disciplines and 
fields that interact with the field of criminal justice.  

Forensic accountants investigate financial fraud, such as embezzlement, 
tax evasion, and money laundering. Their work is largely the search for 
irregularities in financial records and documents. They assist in the 
prosecution of white collar crimes and large criminal organizations. 

Forensic anthropologists specialize in the study of human remains. It is their 
job to determine both how a person died, as well as their gender, health 
status, etc. It is not a branch of criminal justice or medicine, but of 
anthropology, and requires graduate training at the doctorate level. 

Forensic artists can sketch the face of a suspect based on witness 
descriptions or draw what is going on in a closed (no cameras) 
courtroom. They can also do age progressions on people who have been 
missing for a long period of time, create images that reconstruct the faces 
of deceased who are no longer recognizable, and produce visual aides 
to be used in trials.  

Forensic hypnotists are sometimes called in when witnesses are unable to 
remember what happened during a particular period of time. This kind of 
amnesia is usually associated with traumatic events. Forensic hypnotists 
hypnotize people in order to try to retrieve information that will help solve 
the crime. Hypnotism is rarely used, however, as evidence obtained 
through hypnotism is not considered admissable in court. 

Forensic psychologists perform psychological assessments on both 
defendents and witnesses, provide expert testimony in court on 
psychological issues, and provide counseling. They also design 
intervention methods and courses of treatment for inmates, and make 
risk-based recommendations to parole boards.  
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QUESTIONS: Associated Fields in Forensic Science 

1. True or False: Forensic science is a very narrow field. Explain your 
answer. 
 
 
 
2. What is a forensic accountant? 
 
 
 
3. What is a forensic anthropologist? 
 
 
 
4. What kinds of things does a forensic artist do? 
 
 
 
5. Evidence obtained from which forensic specialty is not admissible in 
court? 
 
 
 
6. What do forensic psychologists do? 
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Computer Forensics 
The word “computer” can mean any device 
capable of storing digital information. That 
information could be a digital file or the metadata associated with it. 
Metadata (data that provides information about other data) can include 
when a document was created, who the author is, etc. Computer 
forensic examination proceeds through the following stages: 

The Readiness stage includes educating the client, as well as testing and 
verification of the software and equipment to be used, gaining familiarity 
with relevant legislation, and preparing for how to handle unexpected 
issues. In the Evaluation stage instuctions are recieved and clarified and 
risks are analyzed and mitigated.  

In the Collection stage, the examiner usually makes a copy of the 
information that is on the device while it is turned off.  A write-blocker is 
used to make a bit-for-bit copy of the information. The examiner works 
from this copy, so that the original is not changed. If a device cannot be 
turned off, then the examiner will run a program on the device to copy 
the contents of it to his or her own hard drive. This changes the data on 
the source computer. However, as long as the examiner can prove that 
the actions were necessary and were recorded, and the consequences 
of it can be explained in court, evidence obtained is still admissable. 

In the Analysis stage, the examiner analyzes what they have found. In the 
Presentation stage, the examiner presents their findings. In the Review 
stage, the examiner conducts a Lessons Learned assessment, and may 
also seek feedback from the client. 

Computer forensic investigators must not alter any data on the device in 
question which may later be relied upon in court. If they access data, 
they must be able to give evidence about the relevance and implications 
of thier actions. Finally, they must create and preserve an audit trail of 
their actions. 
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QUESTIONS: Computer Forensics  
Circle the correct answer. 

1.  In computer forensics, a computer is: 
A. a desktop personal computer 
B. a laptop 
C. an XBox 
D. any device capable of storing digital information 

 
2.  What do computer forensic examiners look for? Select all that apply. 

A. computer files 
B. fingerprints 
C. DNA 
D. metadata 

 
3.  In which stage of computer forensic examination does the examiner 

make a copy of the information that is on the computer? 
A. readiness    B. collection  
C. analysis    D. review 

 
4.  What does a write-blocker do? 

A. turns the computer off 
B. makes a bit-for-bit copy of information on a device 
C. runs a program to copy contents of a device to another computer 
D. prevents information from being admissible in court 

 
5.  Which of the following is NOT a guideline computer forensic 

investigators? 
A. they must not alter any date on the device in question 
B. if they access data they must be able to give evidence about the 

relevance and implications of their actions 
C. they must create and preserve and audit trail 
D. they must never turn off a device that is under investigation
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Forensic Toxicology 
Toxicology is the scientific detection, identification, analysis, and study of 
toxic (poisonous) chemicals in living organisms. These chemicals can 
include alcohol, pharmaceutical and illegal drugs, and both natural and 
manmade poisons. Forensic toxicology is the use of toxicology to aid in 
the medical or legal investigation of death, poisoning, or drug use. 

Post-mortem forensic toxicology identifies 
whether or not drugs and the things that 
they metabolize into are present in the 
deceased and whether they may have 
played a role in the death. Human-
performance forensic toxicology 

determines whether or not ethanol (alcohol) and/or other drugs are 
present in a living person by testing samples of blood, breath, or other 
appropriate specimens. Forensic urine drug testing screens for the 
presence of drugs or their metabolites in a living human’s urine.  

There are three main types of analysis performed in forensic toxicology. 
Immunoassays are lab tests using antibodies to detect a reaction with 
specific substances. This technique is used when testing for a specific 
known drug. Results can be either true-positive, false-positive, true-
negative, or false-negative. All positive results are generally verified by a 
confirmation test. Chromatographic techniques are used to separate 
compounds/drugs and can establish proof of structure of unknown 
substances. As this technique has grown more affordable, it has also 
become more widely used. Systematic toxicological analysis begins with 
the identification of alcohol and screens for a wide variety of drugs and 
poisons.  

When a toxin is detected, a confirmation test is performed. For example, if 
a particular drug is detected using systematic toxicological analysis, then 
an immunoassay may be used to confirm that that particular drug is, in 
fact, present in the specimen.  
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QUESTIONS: Forensic Toxicology 

1. What is forensic toxicology? 

 

2. What is the difference between toxicology and forensic toxicology? 

 

3. What are the three different types of forensic toxicology? What is the 
purpose of each? 

 

 

 

4. What kinds of chemicals do forensic toxicologists look for? 

 

 

5. Describe how an immunoassay lab test works.  

 

 

6. Describe how systematic toxicological analysis works. 

 

 

7. What is the chromatographic technique used for? 
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