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PATHWAY:  
Law and Justice
COURSE:  

Criminal Investigations and Forensics
UNIT 2: 

Identification, Collection and Examination of Trace Evidence
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Annotation: 
Students will be able to identify different types of trace evidence and determine its evidentiary value to an investigation.  Students will learn the importance of the interpretation of this evidence and will be successful in performing basic on-scene processes, collections and evaluations of each of these types of evidence.


Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
Twenty-five 50 minute periods

Author: 
Dr. Thomas Washburn

Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
PS-CIF-2 
Students will analyze and understand the significance of hairs, fibers, paint, glass, soil and blood spatter to a forensic investigation.

a) 
Describe the purpose for the collection and processing of various types of evidence.


b)
Demonstrate the correct procedures for collecting various types of trace evidence.


c) 
Distinguish between natural and synthetic fibers.


d) 
Illustrate the process of using blood spatter analysis to recreate an investigation.


e) 
Explain the importance of glass, soil, and paint evidence.

GPS Academic Standards:
MM2G2 
Students will define and apply sine, cosine, and tangent ratios to right triangles.

MM2G4 
Students will find and compare the measures of spheres.

MM4P1 

Students will solve problems (using appropriate technology).

MM4P2 

Students will reason and evaluate mathematical arguments.

MM4P3 

Students will communicate mathematically.

ELA12W3 
The student uses research and technology to support writing.
ELA12C2 
The student demonstrates understanding of manuscript form, realizing that different forms 



of writing require different formats.

ELA12LSV1 
The student participates in student-to-teacher, student-to-student, and group verbal 



interactions.
National / Local Standards / Industry / ISTE:
Law, Public Safety, and Security Career Cluster Law Enforcement Pathway Knowledge and Skill Statements: Demonstrate knowledge and understanding of the U.S. legal system and the implications for law enforcement services.
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Enduring Understandings: 
•
Collecting and analyzing trace evidence is an excellent tool for establishing the facts of a case. 
•
Evidence can only prove a fact not prove a case.
Essential Questions: 
•
How is trace evidence used in criminal investigation?

Knowledge from this Unit:  
Students will:
•
Create lab rules 
•
Assess which lab equipment is best used for a particular evidence type.
•
Appraise hair characteristics to identify race of donor.  
•
Critique the collection methods of hair, soil and paint.  
Skills from this Unit:  
Students will

•
Classify evidence using a microscope.  
•
Calculate probability.  
•
Prepare evidence on slides for microscopic comparison.     
•
Evaluate soil samples.     
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Assessment Method Type: 
	
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	_x_ Quizzes/Tests

_x_ Unit test

	x
	Group project

	x
	Individual project

	x
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	__ Student/teacher conferences
_x_ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	x
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
•
Quiz questions embedded in MS PowerPoint: this can be used with an SRS system.

•
Unit test for Identification, Collection and Examination of Trace Evidence: Files included are the keys, reviews, answer sheet and test. The answer sheet is designed to allow the instructor to cut out the correct answers and lay the key over the student submitted sheet. Then using a highlighter the instructor can identify wrong answers. It allows for speedy grading and provides the student with the correct answer on questions they got wrong. 

CIF_2_Test 2 - Trace Evidence
CIF_2_Test 2 - Trace Evidence Answer 

CIF_2_Test 2 - Trace Evidence Answer Key

CIF_2_Test 2 - Trace Evidence Key 

CIF_2_Test 2 - Trace Evidence Review 
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•
LESSON 1:  TRACE EVIDENCE

1.
Identify the standards. Standards should be posted in the classroom.
PS-CIF-2 
Students will analyze and understand the significance of hairs, fibers, paint, glass, soil and blood spatter to a forensic investigation.

a) 
Describe the purpose for the collection and processing of various types of evidence.


b)
Demonstrate the correct procedures for collecting various types of trace evidence.


c) 
Distinguish between natural and synthetic fibers.


d) 
Illustrate the process of using blood spatter analysis to recreate an investigation.


e) 
Explain the importance of glass, soil, and paint evidence.
2.
Review Essential Question(s). Post Essential Questions in the classroom. 


EQ:  How is trace evidence used in criminal investigation?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Testimonial Evidence
	Physical Evidence 
	Indirect Evidence 

	Probability 
	Direct Evidence
	Known Sample

	Questioned Evidence 
	Circumstantial Evidence 
	Control Sample 

	Class Evidence 
	Individual Evidence 
	


4.
Interest approach 

While students work on something, (Chapter Notes for their text) arrange, in advance, to have several people come into your class. Have the second person bring an expensive item, from another teacher, like a camera or cash for Skills USA dues and tell them “leave it on my desk”. Then arrange for that item to be concealed or taken. As the other people come in the room, you should be on the far side from your desk but make sure people are around your desk. Then (discover) that the item is gone. 

•
Ask students to write a description of each person who came in the room.

•
Don’t allow students to become accusatory or begin to speculate on which person “took” the item.

•
Once they have completed writing their descriptions, reveal to them that you have set this up.

•
Have students share their descriptions (there will be great variation).

•
Using Faces 4.0 software, have them sketch their people. Assign them one of the “suspects”

•
Make sure you were able to get a picture of each “suspect” earlier in the day. Now have them describe each “suspect” and show the picture of each. They will be amazed at how incorrect the “eyewitnesses” were. 


•
Show Frontline: What Jennifer Saw and discuss eyewitness errors. 

5. Assign Reading Notes for relevant chapters in the text. This unit covers many topics. The book we use covers 5 chapters. I allow some class days for students to work on Chapter Notes from the textbook. 
6. Lecture using the PowerPoint. SRS questions can be added to the PowerPoints and can be used with or without a SRS set up.
a. When you get to vacuuming, you may want to explain that most departments don’t use it anymore.
b. When you get to racial classifications from hair, you may want to talk about racial classifications in general. If you begin to talk about it here, you will be at a better place when you get to forensic anthropology to discuss other “controversial” issues. 
7. Assign Dead Reckoning by Baden. Baden is famous not only for his HBO shows and being on CNN but he also brought us Alien Autopsy. His book is a great choice because each chapter addresses a different issue in forensics while teaching about autopsy. I have students read a chapter a week. They have to write two bullets a page on what they read while they read (to improve comprehension) plus identify two vocabulary words each week that they will define. On due dates, give an open notes reading quiz. They can use their written notes to take the quiz, but they only have 30 seconds for each question.  There are many books to choose from for the first semester about forensics, so feel free to look at other options. 

8. Have your first Skills USA meeting in each period.  

a. You may wish to lead this first meeting, since it will be several periods. 

b. Introduce Skills USA and explain the benefits of joining. 

c. Talk about competitions 

d. Start your membership drive

i. It is helpful to put membership forms in the parent packet you send home at the beginning of the semester with the syllabus and other materials.

e. Write student names on cut outs shaped like gold medals that say “future national champion” to post on the wall when they join.

9. If available, allow students to use Faces 4.0 software. Have one student look at a picture in a magazine of a person who is not famous and try to describe that person to the student working on the computer. Don’t allow the computer student to see the magazine and don’t allow the “witness” with the magazine to see the monitor of the computer. Compare the final images. 

10. Give students a realistic perspective of working in a homicide unit. The First 48 and Crime 360 are both excellent and realistic. I am partial to Crime 360 as it spends more time on the crime scene evidence where as The First 48 focuses more on the storyline. Crime 360 episode Welcome to Homicide is a great one to use in this unit. 

11. Media on a famous local case can be found in Serial Killer: Profiling the Criminal Mind. There is about 20 minutes on Wayne Williams (Atlanta child serial killer). He was convicted on fiber evidence alone. The case was a watershed event for the use of fiber evidence and cases built on circumstantial evidence as a whole. 

12. Media that illustrates trace evidence well is CSI Episode 119 Sound of Silence.  Medical Detectives: A Common Thread is another excellent media about trace evidence. Have students outline what happens, list real forensics techniques, and summarize the facts of the case. 

13. Provide time for students to work on Competitive Events

a. Allow groups to brainstorm on topics. Use TechPrepBrainstorm PowerPoint to review brainstorming techniques and to teach group skills. 
b. Allow individuals to begin to work on demonstrations. 

14. Distribute review sheets and have students work on preparing for the test.

•
ATTACHMENTS FOR LESSON PLANS

•
CIF_2_Assignment Log - Trace
•
CIF_2_Daily Outline - Trace
•
CIF_2_Essential Question - Trace
•
CIF_2_TechPrepBrainstorm
•
CIF_2_Trace Evidence
•
CIF_2_Trace Evidence - small file size
•
CIF_2_Unit Poster - Trace Evidence
•
CIF_2_Word Wall - Trace
•
CIF_2_Assignment Log - Trace
•
NOTES & REFLECTION: 

This is a huge unit – 25 days. In the text, it covers 5 chapters. Being early in the semester, it may be a bit overwhelming, particularly the 5 chapters of homework. You may break the unit up. This unit is also the first lab. You will need to work with your science department to borrow microscopes. I usually do a guest speaking day in the biology classes about fingerprints or forensic DNA as a swap for getting the microscopes. Having a connection with someone in the science department is key. There are some great media titles for this section as well. The Atlanta Child Murderer Wayne Williams is always interesting to talk about particularly to those of us who grew up in Atlanta at that time. 
Also – note that I have moved the GPS standard about blood spatter to the serology unit
It might be better to give the unit test after the labs so the students are able to apply their knowledge before the test.
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Culminating Unit Performance Task Title: 
Trace Evidence Laboratory Assignments 
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have students complete the Lab Equipment Scavenger Hunt and present their findings. We will go over some of these later in the course in more detail so this assignment gives a starting foundation. The students then research lab rules and then collectively create our lab rules for the year that we then post in the room. This process gives them ownership of the rules and they all better understand the reasons for the rules. 
Finally the big first lab day comes. There are some unusual materials you’ll need such as paint chips and pet hair. These labs take some preparation time. I usually stay after the day before to get everything set up. If you can swap rooms with a science teacher, you can use their lab. I am able to do all these in my own classroom, but it adds to the prep time. Do not assume all will go as planned. The microscopes lab is a good lab. You will need multiple power sources for the microscopes as they have to plug into power. I also used a computer enhanced microscope on my big screen to show certain things look.

The second lab is the soils lab. This is the first one that they will apply their lab results to a crime scene. Make sure to get really good soil samples. 

After all the labs have been submitted, review the lab with the students. It is amazing how much they learned as they apply the material from the notes to the lab. 

Attachments for Culminating Performance Task: 
•
CIF_2_Lab Equipment Scavenger Hunt
•
CIF_2_Lab Safety Assignment
•
CIF_2_Microscopes Lab

•
CIF_2_Soil Lab
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Web Resources:
•
www.forensicpage.com
•
forensic.to
•
soil.gsfc.nasa.gov/forengeo/secret.htm
•
www.interpol.int/public/Forensic/IFSS/meeting13/Reviews/Soil.pdf
•
http://www.sd281.k12.id.us/thornton/papers/Forensics%20of%20Hair%20Analysis.ppt
•
www.fbi.gov/hq/lab/fsc/backissu/jan2004/research/2004_01_research01b.htm
•
www.trutv.com/library/crime/criminal_mind/forensics/trace/1.html

•
en.wikipedia.org/wiki/Atlanta_murders_of_1979-1981
Materials & Equipment: 
•
Computer
•
Projector/TV
•
VHS/DVD on trace evidence – Medical Detectives: A Common Thread 
•
VHS/DVD on eyewitness testimony – Frontline: What Jennifer Saw
•
VHS/DVD on Wayne Williams – Serial Killer: Profiling the Criminal Mind
•
VHS/DVD on using trace evidence – CSI Episode 119: Sounds of Silence 
•
VHS/DVD on homicide investigations – Crime 360: Welcome to Homicide 
•
Microscopes  

•
Various lab equipment – beakers, dishes, UV lights, etc.   

•
Consumables detailed in the lab assignments   

•
Forensic Science for High School textbook (Kendall/Hunt ISBN-13: 978-0-7575-4414-9)
21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	x
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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