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Missing Money Mystery

Mr. Mugg is stumped. He is a fourth grade science 
teacher at Markwell Elementary School and an old 
friend of mine. On Tuesday, he arrived early to his 
classroom as usual, but there was nothing usual about 
his day after that. He found a chair overturned by the 
window, white powder scattered across the classroom 
floor, and, strangest of all, the canister which always 
stood at the front edge of his desk was missing. The 
canister holding the money donated by the Markwell 
PTA (Parent Teachers Association) for an upcoming 
field trip had vanished! 

Poor Mr. Mugg. He thought immediately of his 
students. They had been looking forward to the special 
trip they had been planning since the fall. Each year, 
Mr. Mugg takes his class on a real-world treasure hunt 
called geocaching. Geocaching is an outdoor game that 
uses a GPS device to pinpoint the location of anything 
anywhere on the planet. Most “smart phones” have 
a GPS (Global Positioning System). On Mr. Mugg’s 
geocaching trips, students find small boxes, just like 
the missing canister, hidden in unlikely places. In fact, 
he had just been showing the canister to his class to 
explain more about geocaching. Last year, his class 
found a geocaching box hidden behind a waterfall, 
and another in a hole in a tree near a nest that had 
three tiny blue eggs it. A third box lay under a rock at 
the edge of a pond covered with lily pads the size of 
dinner plates. Each treasure box has trinkets inside it, 
one for each student. Sometimes the trinket is a charm 
that illustrates the natural wonder. Other times it’s a 
postcard of a bird or another creature that lives nearby. 
My friend Mr. Mugg loves to teach his students about 
geography and the natural world. In fact, he keeps 
a small garden just outside his classroom window. 
Yesterday morning, when he discovered the crime, he 

walked carefully around the overturned chair to have 
a peek out the window. Another surprise: the garden 
had been disturbed. At that point, my friend decided he 
must act quickly but carefully. 

He was determined to solve this mystery of the missing 
money, but he knew he had to overcome two things. 
First, he needed to inform himself about forensics—
the science that focuses on solving crimes. Second, 
he needed to enlist helpers—others who live far away 
from the scene of the crime and don’t know any of  the 
suspects. While Mr. Mugg doesn’t know a lot about 
forensics, he does know that the best people to solve 
a crime are those who are removed both emotionally 
and physically. Mr. Mugg is too close to his students 
to be truly objective. This is why he asked me if my 
class would be interested in conducting this forensic 
investigation for him. He assigned me to be his Crime 
Scene Investigator and you, if you are willing to accept 
the assignment, to be my forensic scientists!  

Today, I received a big box from Mr. Mugg in the mail. 
It contains photographs and drawings of the evidence 
he found, as well as all the supplies we need to make 
careful observations and tests toward solving the 
crime. My friend Mr. Mugg has spent the last few days 
learning about crime investigation from the best crime 
investigators there are: the FBI. The Federal Bureau of 
Investigation is the US agency charged with solving the 
toughest crimes in the country and around the world. 
Mr. Mugg will share his new knowledge with us as we 
work through identifying all the evidence we can. 

Are you ready to help solve this mystery? Mr. Mugg’s 
students have been so excited about the geocaching 
trip. Let’s not disappoint them!

Introduction
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My Notes:

Background

Lesson 1
Figuring Out 

Forensics
Organization and Observation

Dear Students,

I want to begin by thanking you very much for your willingness to help me solve 
the mystery of the missing geocaching trip money. Not only are you great problem 
solvers and observers, according to your instructor, but you’re far away from where 
the crime took place. This makes you the perfect candidates to help get to the 
bottom of this crime. Inside this box I sent, you will find various clues and tools: 
bags of evidence, photographs, supplies for forensic testing, and notes that contain 
both factual scientific information as well as my own personal commentary on what I 
am learning about the crime that took place in my classroom at Markwell Elementary. 

Quickly, before my students arrive, I’d like to share what I learned from the 
website of the Federal Bureau of Investigation, or the FBI, the government agency 
that helps protect our country against crime.  

First, I learned that forensic science is made up of lots of different kinds of 
science. It draws on all the science it can to solve crimes: chemistry, biology, geology 
and other fields. All sorts of forensic scientists—from those who specialize in parts 
of the earth to those who specialize in parts of the human body—help during an 
investigation. They work together as a team, and the information they present must 
be the result of careful observations. Forensic scientists are trained to use special 
tools AND their own five senses to make these observations, which can used in a 
court during a criminal trial.

Second, I learned that forensic scientists must make careful observations of the 
properties of evidence. Properties might be size, color, shape, texture, or how 
something smells or tastes.  All of this information, or data, must be written down 
in some way. Charts, lists, drawings and graphs are some ways to record data. 
Eventually, this data could be presented in court, so it needs to be accurate and 
detailed. 

Let’s start by practicing the observational 
skills you’re going to use to be the best 
forensics investigators you can be. 
You’ll work in teams and record your 
observations carefully, just as real 
forensic scientists do. You’re sure to like 
this first game I planned for you! 

Mr. Mugg
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Lesson 1

Activity 1: What’s in the Bag?

Properties    Bag # _______    Bag # ________ Bag # ________

Shape

Texture

Size

Color

Odor

Sound

Directions: 
1. In pairs, take a paper bag.  Do not open it!  
2. Spread out around the room, so you cannot be seen by any other pairs.
3. One person is the observer and the other is the recorder.  Jobs will switch, so you will each have a 

turn doing both. 
4. Observer puts one hand in the bag, feels the object and describes it to the recorder (in a low voice) 

using properties such as shape and texture.  Taking a guess here at what the object is might be fun!
5. Recorder lists these observations below.  Make sure to record the bag number!
6. Observer removes the object from the bag and continues with observations using sight, smell and 

hearing:  no tasting and be careful smelling.  Magnifiers and rulers are available for use.
7. Return item to paper bag.
8. Switch paper bags with another pair.
9. Switch observer/recorder roles with each other.
10. Repeat steps 4–7.
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Lesson 1

I am sure that you are doing a fantastic job learning about observations and recording data. 
The next activity has to do with describing coins.  It might not be as easy as the previous 
activity, but now you will have a chance to put your observation and data skills to the test. 
Remember, you may use a ruler and magnifier to help you with your observations.

Coin #1 Coin #2 Coin #3

Color
Is it one color, many colors?

Are the outer edges a 
different color than the top 

& bottom?

Texture
How does it feel?
 Smooth, bumpy?

Do the outer edges feel 
different from the top & 

bottom?

Shape
Is it round? 

Does it have angles?

Size
Use the ruler!

Image
Use the magnifier!

Look at the edges, top and 
bottom.

Make a drawing of 
the coin

Directions: 
1. Pick a coin from the cup and observe it carefully.  Feel free to use the magnifiers and rulers.
2. Record your observations below.  Make sure to return the coin when you are done.

Activity 2: Describing Coins!
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My Notes:

Background

Dear Students,
As budding forensic scientists, you are about to undertake a training session at a 
mock crime scene.  “Mock” means “pretend,” so while this is not the scene from Mr. 
Mugg’s classroom, this mock crime scene helps prepare you to handle the real scene 
later! I received a phone call reporting that a wallet had been taken from a bag at 
this location. As your crime scene investigator, I immediately secured the scene with 
crime scene tape. Then I contacted each of you to meet me here at the scene of the 
robbery. Before entering the room, I want to give you some background information 
on how to handle a crime scene, what you might find, and how to handle evidence.
 As forensic scientists, each of you might have a specific job, such as a photographer, 
collector of evidence, or sketch preparer. In this case, you are going to have all of 
the jobs! The first thing you should do, in addition to securing  the scene which I 
have done, is to conduct a search for any evidence that might be damaged by weather 
or time, such as tracks or prints of some kind.  An imprint or cast of the tracks or 
prints needs to be made so that they remain intact and safe from damage or changes. 
Once you’ve spotted all the evidence, you must not touch it or alter it in any way. 
Instead, you carefully document and map anything that might be considered evidence. 
This recordkeeping is very important because the crime scene must eventually be 
cleaned up. Also, it could be a very long time before a crime makes it to trial in a 
court--months or even years! So you can imagine that any evidence in a crime needs 
to be kept in a perfect, fixed state so that it can still be considered trustworthy as 
valid evidence. 
Once you’ve spotted all the evidence (without touching it), you’ll need to make a crime 
sketch. This is done in two parts. You take measurements of the distances between 
all the pieces of evidence as well as measurements of the entire room. In a second 
step, you measure using a system crime scene investigators call triangulation. It’s an 
amazingly simple way to define a location. As you can probably guess, triangulation 
uses three points, with one point being the evidence, and two fixed points chosen 
in the scene. Did you know that you 
can pinpoint the location of anything 
using just three points? It’s a fact of 
geometry, a branch of mathematics 
that concerns itself with the the 
shape and arrangement of the parts of 
something. 
Let’s get started, so you can see 
firsthand how crime investigators work.

Lesson 2
Securing  
the Scene
Collecting Evidence
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Lesson 2

Evidence List
(A) sand

(B) membership card
(C) handprint

Measurement
1. These distances can be measured in any order. Using inches, measure the following and include the 

measurements below not on the map:

• length of room (measure 1 wall)

• width of room (measure wall next to the previously measured wall)

• distance between handprint and membership card

• distance between membership card and sand

• distance between sand and handprint

Length of room

Width of room

Distance between handprint and 
membership card
Distance between membership card 
and sand

Distance between sand and handprint

Triangulation
2. Measure from one piece of evidence to two fixed points. Use inches.

3. Use your ruler to draw the lines connecting the fixed points to the evidence.

4. Label the lines with the distance you measured written in inches.

5. Make any notes you might need in the rectangle below.

Activity 1: Sketch Directions
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Lesson 2

Activity 2: Map of Mr. Mugg’s Classroom

Directions:  
Use your ruler and triangulation to connect two pieces of evidence to two fixed points.
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My Notes:

Background

Lesson 3
Powder Power
Solutions or Suspensions

Dear Forensic Scientists,

Today I am seeking your help in analyzing the white powder that was scattered on 
a small area of the floor behind the classroom door. This type of evidence is called 
trace evidence because it is such a small amount.  From my science background, I 
knew that a toxicologist would be needed to identify the substance. 

 A toxicologist is a particular kind of chemist who specializes in testing substances 
that people come in contact with, including body fluids, such as saliva, and organs 
from the body, such as lungs, for drugs, alcohol, or poison. These test results could 
lead to valuable information in a case. 

An entire group of people called toxicologists work for the FBI.   Like chemists, 
they sometimes make important criminal discoveries by mixing things together and 
studying the reaction, or change.  Think of it like making lemonade with a powdered 
mix. When you add the powder to the water, does the powder mix completely or 
float on top?  When you stir the solution, does it dissolve completely and create a 
different liquid? Of course it does. You have just made lemonade.

On that Monday after school, I know that four of my students had club meetings. 
These students  are: 

#1______________________________________________________(male); 

#2____________________________________________________(female); 

#3______________________________________________________(male); 

#4________________________________________________(sister of #2).

Each of these students participated in a different club and had different activities 
that exposed them to different 
substances as part of these activities. 
I’ve included all the material they came in 
contact with for you to test.  

I can’t wait to find out your results, 
dear toxicologists, and if any match the 
evidence found at the scene of the crime!

Mr. Mugg
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Lesson 3

Directions:  One student per group should obtain a sample, beginning with Plaster of Paris.   
Enter observations on the Data Table on the following page.

Row #1:  Senses  

• Using a wooden splint, scoop out small amount of powder and put on dark paper.

• What color is it?  How does it feel?  Gritty, smooth, grainy?

Row #2:  Magnifier

• Record if translucent or opaque.

• Record if crystal or powder.

Row #3:  Water Test

• Using a wooden splint, transfer 1/2 of powder to an empty cup.

• Add water from dropper bottle and stir.

• Continue to add water and stir until powder dissolves. Powder may or may not dissolve.

• Record if solution or suspension.

Row #4:  Vinegar Test

• Add vinegar from dropper bottle.

• Record if reaction or no reaction.

Cleaning up

• Put 2 cups, wooden splint, and used wipes on foam plate and empty into trash. Keep the 
plate.

• Return to work station.

• Wipe off foam plate!

Obtain next sample and repeat testing for 3 remaining powders. (Do not test powder labeled 
“evidence” until instructed by your teacher.)

• Finish with cleaning up.

Activity 1: Observing Properties of 
Powders and Crystals
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Lesson 3

Name:

Suspect #1 Suspect #2 Suspects 
#3 & #4

Suspects 
#3 & #4 Evidence

Sample: Plaster of 
Paris

Powdered 
Sugar Baking Soda Salt

Senses
color

texture

Hand Lens
translucent: 

allows light through
opaque:

can’t see light 
through

crystal:
colorless & see-
through

powder

Water Test
solution:

completely dissolves 
to form a liquid

suspension:
does not completely 
dissolve;  stays 
separated

Vinegar Test
reaction:
change occurs

no reaction:
nothing happens

Activity 1: Data Table

Circle the powder you believe matches the evidence: 

 Plaster of Paris Powdered Sugar Baking Soda Salt
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Lesson 3

Directions:
1. Write suspect names in the correct boxes.  
2. Place an X in the box for each suspect who matches the evidence. 

Activity 2: Evidence Summary: Powder Evidence

Name:

Suspect #1 Suspect #2 Suspect #3 Suspect #4

Evidence
Matches
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Lesson 3

Dear Forensic Scientists,

At the start of the school year, I always ask my students to write a letter to me about 
themselves—their interests, activities, hopes about fourth grade, and dreams about the 
future.  I keep these letters because they help me get to know my students better, and 
they come in handy when I plan lessons and activities. Enclosed are the letters written by 
the four suspects in this mystery. I’m sharing them with you now because, as important 
evidence, they shed light on whether any of these students may have been involved in the 
missing money. Specifically, were any of these students exposed to the powder substance 
you identified today? 

Good luck! I look forward to learning about your discoveries!

Mr. Mugg 

P.S. Please keep your copy of these letters. They contain a lot of information that is likely 
to prove  useful as we move forward in our investigation.

Activity 3: Letters from the Suspects
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Lesson 3

Dear Mr. Mugg,

I’m glad you want to learn more about me because I’m 
interesting! My best friend is Willard, a fifth grader, and my 
second best friend is Tammy, my Golden Retriever. We do 
everything together, including geocaching, so I’m really excited 
about our field trip.

I play basketball and like to ride my bike. I also make up 
games for my friends in the neighborhood, like treasure hunts 
and my own special version of capture the flag. I like solving 
puzzles, and making up puzzles too. I’m in the model building 
club at school.

School is O.K. If I had to choose a favorite subject, I guess it 
would be science or history. I like to build things, and I like to 
imagine what it would be like to live in the world a long, long 
time ago, when people had to grow their own food and hunt.

My dreams about the future are not very clear. Sometimes 
I think I would like to run my own bike shop. Other times I 
think I could be an explorer. 

I hope we have a good year.

Suspect #1

Name: ________________________________________________________________
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Lesson 3

Dear Mr. Mugg,

You will get to know me really quickly, so I don’t 
need to write much about myself. My friends say I 
talk a lot. They still like me, though, because I come 
up with the best ideas for things to do. We have a 
secret club and meet in a very cool treehouse. No 
one knows where it is or what we do because we 
send coded messages to each other. At school, I’m in 
the cooking club. Today we are making chocolate 
crackles with powdered sugar on top.

I either ride my bike or walk to school every day 
with my friends. Sometimes Alicia brings her puppy, 
Merry-go-Round, with us. (We call her “Mary” for 
short.) On cold days, Mary wears a little black 
sweater. She’s the cutest!

My parents say I will be a lawyer or a CEO someday 
because “I like to tell people what to do.” Especially 
my sister! That’s not always true, but a CEO is the 
president of a big company. I would like that. 

I can’t wait to go on the field trip and find 
treasures. What kinds of treasures will we find, Mr. 
Mugg? Can you tell us?

Suspect #2

Name: ________________________________________________________________
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Lesson 3

Dear Mr. Mugg,

I really hope we have a good year because third grade was 
not so great for me. 

I did not do well in math, and my parents made me go to 
tutoring. Actually, my parents make me do lots of things, 
like ride my bike to school, wear stupid black sweaters, 
and take cooking lessons. In fact, they made me join the 
cooking club at school. (It’s actually kind of fun, but please 
don’t tell my parents this.)

My favorite subject is recess (just kidding). I also like art 
and music, reading and doing crossword puzzles. My 
parents don’t let me go many places, so I’m really looking 
forward to our geocaching field trip. Kids from your class 
last year talk about it all the time. 

I like to dream about the future a lot. I plan to live in a 
big city and have lots of friends and do lots of fun stuff—
like traveling to new places. My parents probably won’t see 
me much. 

My hopes for fourth grade are that I will not need a math 
tutor and I will make more friends.

Suspect #3

Name: ________________________________________________________________
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Lesson 3

Dear Mr. Mugg,

I have one sister, two best friends, and one goldfish named 

Sammy. My sister is bossy, so I spend most of my time with 

Abigail and Maris. We like to look at fashion magazines and 

design new outfits for ourselves. I’m making a jacket in my 

sewing club from a photograph I found in a magazine! I’m 

also in the cooking club because my parents made me and my 

sister go. It’s O.K. I like to be busy. 

Abigail and Maris and I are already planning what we’ll wear 

on our class field trip. Do you think the weather will be warm 

or cold? I’m hoping we get to see the tiny blue eggs in the nest 

that your students saw last year. 

My favorite subjects in school are math and art. I know these 

don’t go together, but it’s true that I feel at my best in both of 

these subjects. 

I have many dreams for the future. Maybe I will be a famous 

clothing designer with my own label someday. That would be a 

dream come true!

Suspect #4

Name: ________________________________________________________________
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My Notes:

Background

Lesson 4
Natural or Not

Fiber Identification

Dear Forensic Scientists,

As you know, I had already managed to find one piece of trace evidence that wasn’t 
obvious to the eye: the mysterious white powder. Thank you for your hard work 
testing and recording your findings on this substance. Your success prompted me to 
look for more trace evidence, so I began the search for the tiniest bit of anything 
unusual or out of place. The overturned chair seemed a good place to start since it was 
odd, lying on its side well out of place near the window. I examined it closely, careful 
not to touch or disturb it in any way. There! On the metal disk at the foot of one of 
the chair legs I found bits of fiber. Tiny dark strands were caught in the disk that 
formed the foot of the chair. I immediately went to my supply cabinet to get a pair 
of tweezers and carefully removed the fibers stuck to the foot of the chair. I placed 
these tiny strands in an evidence envelope, then went online to learn more about fabric 
and forensic investigation.

This is what I found out: Fibers, the long, skinny threads used to make fabric, are of 
two types:  natural and artificial.  Think of it like lemonade.  Natural, or real, lemonade 
is made from lemons, water, and sugar.  No chemicals in it.  However, if you buy the 
powdered mix from the store, you’ll find on the label that there are other ingredients 
in it.  You may not even know what those ingredients are!  Some are added to keep the 
powder from clumping or changing taste over a long time. This is definitely not natural. 
The label may even say it is artificially flavored.

Well, like lemonade, fibers can be natural or artificial.  Natural fibers may be wool, 
cotton, or linen.  These three come from plant and animal sources.  When examined 
under a microscope, one can observe that each individual natural fiber type has a 
particular shape.  

Some fibers come from artificial fabrics, made from chemicals, plastics, and other 
materials. These synthetic fibers make up 75% of all fabric in the United States. 
Artificial fibers are also the type most 
found in crime labs.  Investigators examine 
and test fibers, so they can compare them 
to other samples. Today, you are performing 
the same tests scientists would in a 
forensics laboratory! 

Thank you for your ongoing help in this 
investigation!

Mr. Mugg



Copyright © Community Learning LLC. All rights reserved.17 Student Book  

Lesson 4

Directions for each sample:

1. Cut tape in pieces for sharing.

2. Using tweezers, remove 1-2 fibers from sample.

3. Tape fiber in sample box underneath name.

4. Using hand lenses, complete the chart by putting “Xs” in the correct boxes that describe the sample.

5. Return fabric sample to instructor.  Obtain next sample and repeat steps 2-5.

6. Answer the question at the bottom of the page.

Circle the fiber sample you believe matches the evidence: 

Nylon   Wool     Cotton   Acetate

 Why do you think this? __________________________________________________________

Activity 1: Fiber Data Table

Name:

Suspect #1 Suspect #2 Suspect #3 Suspect #4 Evidence

Sample: Nylon Wool Cotton Acetate

Fiber 
Sample

Fuzzy

Tightly 
Bound

Wavy

Shiny
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Lesson 4

Activity 2: Heat Test Data Table

Complete the following table after the demonstration.

Which fiber does the evidence match? ______________________________________________

How do you know this? __________________________________________________________

________________________________________________________________________________

Name:

Suspect #1 Suspect #2 Suspect #3 Suspect #4 Evidence

Sample: Nylon Wool Cotton Acetate

Speed of 
burning:

slow or fast

What is left:

ash or bead
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Lesson 4

Directions:
1. Write suspect names in the correct boxes.  
2. Place an X in the box for each suspect who matches the evidence. 

Activity 3: Evidence Summary: Fibers

Name:

Suspect #1
Nylon

Suspect #2
Wool

Suspect #3
Cotton

Suspect #4
Acetate

Evidence
Matches
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Background

Dear Forensic Scientists, 

One brand new piece of evidence presented itself this morning when I entered the 
classroom: a footprint! Barely visible on the back of the permission form for my students’ 
upcoming geocaching trip, it was lying on the floor at the back of the classroom. I’ll tell 
you more about this new piece of evidence soon. The piece of evidence I need you to 
investigate today is the tread pattern near the garden just outside the window. The 
tread looks very much like that which you’d find on a bicycle, and, very curiously, the 
garden looks even more disturbed that it did on the first day I discovered the crime. 

I immediately did a web search for tread patterns and reviewed several informative 
sites. I found out that a tread pattern is an example of physical evidence: that it is part 
of an object or thing and suggests that a crime has been committed. Other examples of 
physical evidence are weapons, handwriting, and carpet.

Tread patterns are also class evidence. Tread patterns, shoe prints, and soil, which are 
all examples of class evidence, cannot positively identify someone on their own. Too many 
other people have the same bicycle tires or the same sneakers. Class evidence provides 
additional information in court, but, on its own, class evidence won’t lead to a conviction

Type of Evidence Definition Examples

Physical
• evidence that is a physical 

object or part of a physical 
object

carpet, clothing, weapon, casts of 
footprints or tire prints, handwriting

Class

• does not lead to conviction on 
its own

• provides additional 
information that can go to trial

shoe prints, blood type, clothing, 
personal belongings

Tread patterns must be protected by covering or surrounding the area with crime scene 
tape. They must be examined before other evidence. Why? Weather can ruin tracks and 
tread! I always keep a camera in my classroom to take photos of class activities and of 
our geocaching adventures, so I used it to take a picture of the evidence from above—an 
aerial view—from my classroom window. Just like a crime scene photographer, I put a 
ruler next to the tread, so you can tell how big the treat pattern really is. You should 
be able to see all of this in the evidence photo I sent you. Usually, scientists will make a 
print and then a cast of the tread pattern. This cast lets you observe the tread in more 
detail and at a later date, even if it rains or snows! I decided to mix some Plaster of Paris 
and make a cast of the tread to make it easier to see. The second photo lets you see the 
results of this cast.

Lesson 5
Tracking  
the Tires
Tread Patterns
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Lesson 5

Usually, tread patterns are found at the scene in the form of dirty tire tracks on the road or in a 
track left in snow or mud. When the pattern is left in snow or mud, it’s called an impression. After 
following lots of steps, such as taking photographs, which I have done, and plotting the tread 
mark on a crime scene map, which you have done, a cast is made. First, an edge is built around the 
print. Next, a liquid mixture is poured into the impression. Once the cast has been made and is 
dry, it gets sent to a crime lab. It’s there that specialists can compare the cast of the tread to 
other treads, and hopefully find out more about the crime. Sometimes more “copies” of the print 
are needed. Other people make a mold that is a form for making even more casts. The mold looks 
just like an impression. By this time, the real print might have washed away or melted! I’ve sent 
you everything you need to make impressions of five different tread patterns.

I can’t wait to learn your results and if you can make any matches!

Mr. Mugg

Activity 1: Observing Tread Patterns
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Lesson 5

Activity 1: Impression Data Table

Directions:
1. Make 3 equal-sized balls of clay.
2. Flatten each like a pancake until ½ inch think.
3. Push the object (model) gently down into the clay (not very far down).
4. Carefully remove the object (model) from the clay by gently peeling the clay away or pulling the 

object out.
5. Place the clay impression on the foam plate.
6. Trade objects with another team and repeat these steps until your group has made three impressions. 
7.  Record the length and width of each object, describe each object, and create a quick sketch of each 

on the table below.

Impression 
Number 1 2 3

Impression 
Width in 

Centimeters

Impression 
Length in 

Centimeters

Description 
(include 
texture)

Rough 
Sketch of 

Impression
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Lesson 5

Activity 2: Photo of Tread Evidence

Activity 2: Evidence Summary: Tread Patterns

Directions:
1. Write suspect names in the correct boxes.  
2. Place an X in the box for each suspect who matches the evidence. 

Name:

Suspect #1 Suspect #2 Suspect #3 Suspect #4

Tread
Evidence
Matches
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Lesson 5

Activity 2: Suspect Tread Patterns

Suspect #1_____________________________

Suspect #3 _____________________________

Suspect #2 _____________________________

Suspect #4 _____________________________
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Background

Lesson 6
Digging for Dirt

Soil Samples

Dear Students,

Today, you are forensic geologists! These are the folks responsible for examining soil 
samples. Usually, a soil sample is very small—such as when the soil is stuck to clothes or 
shoes. This is why such soil is called trace evidence. The white powder you investigated 
earlier is trace evidence, as is a strand of hair, bits of broken glass, or paint chips. When 
things are very small, it’s easy to leave them at a crime scene. It’s also easy to take them 
with you! Sometimes, trace evidence can link a suspect to the scene.

Sandy soil is one type of soil. It’s great for making castles if you add just the right 
amount of water, but terrible for growing plants no matter what.

Clay soil is mostly clay. It’s just like the material you use in art class. It’s very sticky 
when it gets wet, and it dries hard as a rock! This type of soil isn’t the best for growing 
plants either.

The best type of soil for growing is loam. Loam has lots and lots of humus. Humus is dead 
plant and animal matter that makes soil just right for growing. It’s usually dark brown or 
black in color.

Although humus is natural, because it’s made of plant and animal material, other non-
natural things can be in soil, too. Glass, paper, and cement might be found in soil that 
comes from a city. Whatever is in or on the soil is part of the soil when you are the 
forensic geologist testing it. Anything in the soil can supply clues to where it came from.

I have sent you five soil samples—four are from the bicycle tires belonging to the four 
suspects. One is the evidence taken from my flower garden, near the tire tracks you 
studied in the previous activity. You will need to test, observe, and compare them to what 
you know about soil from my information table. 

Soil Type Particle Size, Texture & Color
(large, small, hard, grainy, smooth, flaky) Texture When Wet

Sand
• large 
• grainy 
• hard

• water and sand will 
separate

Clay • small 
• can be flaky • thick & sticky

Loam • dark brown or black • absorbs water 
• smooth

Good luck with all of your observations! I look forward to receiving the results. 

Appreciatively,

Mr. Mugg
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Lesson 6

Activity 1: Soil Observations Data Table

Directions:
1. Use wooden splint to scoop out small amount of Sample A.
2. Place on foam plate.
3. Make prediction of soil identification in the Prediction row.
4. Make observations of color, odor and dry texture in first 3 rows.
5. Add 5 drops of water to sample left in cup.
6. Stir until mixed.
7. Make observations of wet texture in next row.
8. Wipe plate off into the trash.
9. Repeat steps for next 3 samples. Don’t forget about the boxes in the bottom row of the table!

Name:

Observations Sample A 
(Suspect #1)

 Sample B 
(Suspect #2)

Sample C 
(Suspect #3)

Sample D
(Suspect #4) Evidence

Color

Odor

Texture When 
Dry

Texture When 
Wet

Prediction of 
Soil Type

Identification 
of Soil Type
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Lesson 6

Directions:
1. Write suspect names in the correct boxes.  
2. Determine if the evidence is unique or class and mark the correct box with a √.
3. Place an X in the box for each suspect who matches the evidence. 

Name:

Suspect #1 Suspect #2 Suspect #3 Suspect #4

Soil Type

Evidence
Matches

Unique

Class

Wrap-Up: Evidence Summary: Soil
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Background

My Notes:

Lesson 7
Cast a Clue
Shoe Print Evidence

Dear Forensic Scientists,

As you know, one of the pieces of evidence I found at the crime scene was part of 
a shoe print made on the back of the permission form for my students’ upcoming 
geocaching trip. Remember that I had found it on the floor at the back of the 
classroom. The print was barely visible, so I wondered if there was something I 
could do to make it easier to see. There was! The FBI website showed me how to use 
magnetic powder on the area where someone had stepped. Brushing lightly with a 
paint brush, I was able to uncover a pretty clear shoe print. Enclosed in your supply 
and evidence box is a photograph I took of my work. Your job is to look carefully at 
this print and compare it with the shoe prints from the four suspects I have also 
included.

Before you get started, I thought you might like to make your own shoe prints 
first. Not only will you get to use a technique similar to that used by real forensic 
investigators, you will also learn just how interesting shoe prints can be! As shoes 
are worn, their tread patterns become more unique. How unique is the pattern on the 
bottom of your shoe? You’ll find out shortly!

After this, you’ll be more than ready to make some close observations of the 
suspects’ shoes prints and perhaps even make a match with the print I found at the 
crime scene.

Sincerely,

Mr. Mugg
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Lesson 7

Activity 1: Personal Shoe Prints

 1. Compare your shoe print with those of your partners. Consider size, shape, pattern,  
and areas you don’t see.

 2. Using your pencil, circle at least 3 differences that distinguish your shoe print ffrom the shoe prints 
of your partners.

 3. Is your shoe designed differently than the shoes of your partners?

 4. List five things you think make your shoe prints look different than the prints of your partners.

  a) 

  b) 

  c) 

  d) 

  e) 
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Lesson 7

Activity 2: Crime Scene Shoe Print

1. Using a pencil, circle three points of similarity between your choice of suspect shoe print and the 
above shoe print. Label these similarities with letters A-C on both pictures.

2. There will be regions on the shoe print that appear blank. What causes blank regions to appear?

3. Which suspect shoe print matches the crime scene shoe print? 

4. Compare your results with other groups.

Crime Scene Shoe Print

1. Examine the shoe prints pictured on the following pages. Discuss with your partner the places on 
each print that can be used to distinguish one shoe from another. You may circle these in pencil.

2. Compare your four suspect shoe prints with the one found at the crime scene, shown below.  
Examine them closely and report your conclusion.
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Lesson 7

Activity 2: Suspects’ Shoe Prints
1. Below and on the next page you will find shoe prints from our four suspects. They have been reduced 

in size, but a ruler is provided to show correct measurement and scale. Examine the shoe prints and 
discuss with your partner the places on each print that can be used to distinguish one shoe from 
another. You may circle these in pencil.

2. Compare your four suspect shoe prints with the one found at the crime scene.  Examine them closely 
and report your conclusions in the space provided.

Suspect #1

Name: 

Suspect #2

Name: 
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Lesson 7

Activity 2: Suspects’ Shoe Prints

Suspect #3

Name: 

Suspect #4

Name: 
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Lesson 7

Directions:
1. Write suspect names in the correct boxes.  
2. Determine if the evidence is unique or class and mark the correct box with a √.
3. Place an X in the box for each suspect who matches the evidence. 

Wrap Up: Evidence Summary: Shoe Prints

Name:

Suspect #1 Suspect #2 Suspect #3 Suspect #4

Evidence
Matches

Unique

Class
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My Notes:

Background

Lesson 8
Crack the Code

Cryptograms

Dear Forensic Scientists,

Today when I entered my classroom, I noticed an envelope propped up on my desk. 
Immediately I suspected that this was more evidence! I sat at my desk and decided to 
wear the surgical gloves I keep in my supply cabinet to handle the envelope.  

Inside was a note that at first looked like random numbers, but I quickly realized it 
was typed in code! I knew that the coded note is another example of class evidence. 
The note is not going to identify one particular person as having written it or taken 
the money since anyone with knowledge of codes could have written it. But sometimes, 
some people use particular kinds of codes. If I can identify the kind of code the note 
uses, I might be able to find out who is familiar with that particular code.

When I was a kid, I remember pretending to be spies with my friends. We would send 
cryptograms, messages written in code, to each other. We would make up all different 
kinds of codes. We would write words or messages backwards and use a mirror to read 
them. Some were made up of pictures, some used letters, and others used numbers. 
We would write out, or encode, our messages and then put them in each others’ 
lockers. When we received a note from someone, we had to decode or translate it into 
a message we could understand. Sometimes we got a little carried away with writing 
them, and they became too difficult for us to translate!

There are some tips that can help break a code or decode it:

• Symbols can be letters or numbers. 

• Short words are easier than long words. Do them first. 

• The same symbol stands for the same letter. 

• Spaces in between can separate words. 

Once a letter has been figured out, that 
letter should be plugged into the message 
wherever it appears.

Your task today is to decode this new piece 
of evidence. I can’t wait to find out what 
you discover. 

Sincerely,

Mr. Mugg
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A B C D E F G H I J K L M

1 2 3 4 5 6 7 8 9 10 11 12 13

N O P Q R S T U V W X Y Z

14 15 16 17 18 19 20 21 22 23 24 25 26

Decode this riddle:

Activity 1: Number-for-Letter Substitutions

Answer:

1 8 15 18 19 5 !
!

23 8 1 20 1 12 23 1 25 19

19 12 5 5 16 19 23 9 20 8

8 9 19 19 8 15 5 19 15 14 ?
?
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Lesson 8

Activity 1: Reverse Alphabet

Decode:

R G

W I R V H ?
?

D V G

A B C D E F G H I J K L M

Z Y X W V U T S R Q P O N

N O P Q R S T U V W X Y Z

M L K J I H G F E D C B A

D S Z G

D S R O V

Answer:

Z G L D V O !
!

T V G H
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Lesson 8

Activity 1: Encode Your Own Message!

Make your own cryptogram.  You can use one of the codes from the lesson, or make 
up your own code!  Then trade books with a classmate and try to crack their code.

A B C D E F G H I J K L M

N O P Q R S T U V W X Y Z

Write your coded message below:
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Lesson 8

Activity 2: Evidence

Coded message from the crime scene!  Decode with a partner.  

Fill in the chart as you figure out the code.

A B C D E F G H I J K L M

22

N O P Q R S T U V W X Y Z

12

18 77 19 22

26

14 12 13 22 2 .
.

18 23 18 23

14 22 26 13

13 12 7

7 12 7 26 16 22

4 26 8 14 18 8 7 26 16 22 .
.
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Lesson 8

Directions:
1. Write suspect names in the correct boxes.  
2. Place an X in the box for each suspect who could match the evidence.  Refer to the 

letters in Lesson 3 to determine the suspects’ knowledge of codes.

Wrap-up: Evidence Summary: Coded Note

Name:
Suspect #1

Knowledge of 
codes

Suspect #2
Knowledge of 

codes

Suspect #3
Knowledge of 

codes

Suspect #4
Knowledge of 

codes

Evidence
Matches
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Background

My Notes:

Dear Forensic Scientists,

In my excitement to see what was inside the envelope I found on my desk, I missed 
something very important. There, on the edge of the seal was a lip print! What a 
find!

When I did a computer search on lip prints, I found lots of information. I learned 
that lip prints are unique evidence, which is very, very important. Unique evidence 
can actually identify one individual.

Only one! No one has a lip print just like yours. Cheiloscopy is the study of lip prints, 
and it comes from a Greek word, cheilo, meaning lip. Although there are eight 
common patterns of prints, most are identified as one of the five most common. 
Even though most prints can be put into one of these five groups, most people have 
lip prints that are a combination of at least two of these: “at least two” means that 
the print could include even more! Your lips might be a combination of all five of the 
most common patterns!

I look forward to learning about the results of your cheiloscopy study. As unique 
evidence, this lip print may bring us closer to solving the crime!

Mr. Mugg

Lesson 9
Lifting Lips

Lip Prints
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short vertical lines                                 long vertical lines                                    rectangular lines       

Directions for making a lip print:

1. Use one end of your wooden splint to get a small amount of petroleum jelly.

2. With your finger, rub a light coat of the jelly over your lips.

3. Use the other end of your wooden splint to get a small amount of lipstick (a little goes a long way).

4. Look in the mirror and use your fingertip to apply the lipstick.  Attempt to keep the lipstick on your 
lips and smooth out any clumps.

5. Bring the index card gently to your lips and press lightly.  Do not kiss the card. You may need to 
slightly bend each end of the card to touch the corners of your lips. 

6. If you are not happy with your print, apply a bit more lipstick and try again.

7. Apply petroleum jelly over the lipstick on your lips.

8. Use a tissue to wipe away any remaining color.

9. Use a hand lens to determine which pattern is most noticeable in your print.

branching linesdiamond lines  

Activity 1: Five Common Lip Prints

Observations

Color
Size 

Use a ruler: measure top to bottom & 
side to side

Other Observations
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In my research, I learned that prints aren’t always easy to examine, because of where they are 
found. For instance, if someone left a print on a window, it would be pretty hard to remove the 
window, take it to a lab and examine it! There has to be an easier way—and there is! Prints can 
be “lifted.” Interesting. You start by placing a small amount of powder near, not on, the print. 
Next, the powder is carefully brushed over the print with a feather— gently, of course, so the 
print isn’t smudged. Then, a piece of clear tape is placed over the powdered print and smoothed. 
Gently, the tape is lifted to reveal a print! Absolutely amazing! 

Activity 1: Lifting Prints

Original Lip Print

Lifted Lip Print

Tape Index Card Here

For best results when lifting a print from an 
index card, dip the feather into the powder 
container. Brush off both sides of the feather 
on the side of the container.  Use the feather to 
brush lightly over the entire card.  Hold the tape 
at its far edges so you do not leave fingerprints.  
Ask a partner to hold the edges of the card while 
you place the tape over the lip print, smooth 
the tape with your fingertip, and slowly peel off 
the tape.  Examine the print by holding it up to 
the light.  Compare it to the original print. Place 
it sticky side down in the middle of the black 
rectangle.  Good luck!
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Activity 2: Graphing Lip Prints

Short Vertical Long Vertical Rectangular Diamond Branching

11

10

9

8

7

6

5

4

3

2

1

0

N
um

be
r o

f S
tu

de
nt

s

Lip Pattern



Copyright © Community Learning LLC. All rights reserved.  Student Book 44

Lesson 9

When I realized that lip prints are unique evidence, I was incredibly excited! I figured that this 
would be the end of the investigation, and the thief would be identified! Unfortunately, this was 
not to be. Because of the many, many combinations possible among the eight lip print patterns, 
lip prints are not conclusive evidence when presented in court. There are just far too many 
possibilities.

Wrap-Up: Evidence: Lip Prints

Directions:
1. Look at the evidence photograph and identify the most predominant lip print pattern.

2. Compare this to the lip print patterns from the four suspects.

3. Circle the matches.

4. Discuss with other members in your group.

Evidence

Suspect #1

Suspect #3

Suspect #2

Suspect #4
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Directions:
1. Write suspect names in the correct boxes.  
2. Determine if the evidence is unique or class and mark the correct box with a √.
3. Place an X in the box for each suspect who matches the evidence. 

Name:

Suspect #1 Suspect #2 Suspect #3 Suspect #4

Evidence
Matches

Unique

Class

Wrap-Up: Evidence Summary: Lip Prints
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My Notes:

Background

Dear Forensic Scientists,

After discovering that the geocaching canister was missing, I continued to 
walk slowly around my classroom, taking care not to disturb anything that might 
be a clue. I made my way back to the window and opened it. It was there, on 
the windowsill, that I saw the drops of blood!  I took a photograph and went 
immediately to the computer to learn how to obtain a sample from this bit of 
evidence.

Just like the FBI professionals, I wet a cotton swab with a little bit of distilled 
water.  I wiped the dried drops with the swab. I let it air-dry, and then I packed 
it in some clean paper and put it in an envelope for later examination. In a forensic 
lab, the sample would be kept in a cold place to preserve it until the examiners can 
conduct what is called a DNA profile.  

I learned that because DNA is so unique, I only need a little bit for a sample. Blood 
is one of the things that can contain DNA. Saliva and skin are two others. The 
uniqueness of DNA means that it can eliminate almost everyone as a suspect, except 
the suspect who is guilty. Wow! Sounds like this could identify our thief!

DNA stands for deoxyribonucleic acid.  That’s a really long phrase, but it is just 
a recipe for who you are.  Is your hair straight or curly?  How about your eyes?  
Brown, blue, green, grey or hazel?  Are you left-handed or right-handed?  All of 
these are genetic, or inherited, qualities that you get from your family.

DNA is like a long, twisted ladder. The rungs each have two parts that act as 
partners. The order of the rungs determines your hair and eye color, handedness, 
and a lot of other inherited qualities. You get this information from your parents, 
who got it from their parents, who got it from their parents and on and on.

Today you get to simulate the DNA 
profiling process, and, with any luck, help 
identify our guilty suspect!

Mr. Mugg

Lesson 10
Proof in Profiling

DNA Identification
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Now that you’ve separated the DNA strands into fragments, you are ready to illustrate the 
DNA profiling process. In a forensic science lab this is done in what’s called a gel box. A gel box 
looks like a clear, plastic box with a thick rubbery gel inside. The DNA samples are placed into 
separate wells at one end of the box. Electric power is then turned on, and as the electricity 
travels through the box, the DNA pieces begin to separate by length. The shorter pieces go 
quickly in one direction, and the longer pieces move more slowly and not as far. By the end of this 
electrophoresis process, the fragments are lined up in order of their lengths. 

This means that you can now see each DNA strand’s pattern, allowing you to make comparisons 
with the other strand patterns. 

I can’t wait to hear if you found any matches!   

Mr. Mugg

Activity 2: DNA Profiling

BIRD’S EYE VIEW OF LAYOUT

Shortest Shortest Shortest Shortest Shortest

Longest Longest Longest Longest Longest

Suspect #1 Suspect #2 Suspect #3 Suspect #4 Evidence

STUDENT
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Wrap-Up: Evidence Summary: DNA

Directions:
1. Write suspect names in the correct boxes.  
2. Determine if the evidence is unique or class and mark the correct box with a √.
3. Place an X in the box for each suspect who matches the evidence. 

Name:

Suspect #1 Suspect #2 Suspect #3 Suspect #4

Evidence
Matches

Unique

Class

Gel box
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My Notes:

Background

Lesson 11
Suspicious 
Statements

Means, Motive, Opportunity

Dear Forensic Scientists,

As we near the end of our investigation of all the evidence in this Missing 
Money Mystery, we need to review our findings. Let’s start by looking more 
closely at the suspects themselves and their possible reasons for taking the 
geocaching canister (called a motive in the world of criminal investigation), 
their ability to commit the crime (means), and the chance that they 
were in the right place at the right time to commit a crime (opportunity). 
Investigators sometimes interview suspects and take suspect statements, 
but as the teacher of a fine, hardworking class at Markwell Elementary, I 
do not feel comfortable forcing my students to do this. Instead, I feel we 
can learn a lot about the students who may have been involved in the missing 
canister by reading their letters to me about themselves.

You should also know that I never revealed to the students the contents 
of the canister I kept on my desk. We talked about the different small 
treasures that are placed in caches: stickers, tokens, postcards, charms, and 
other items that reflect the area where the cache is found. I told no one 
that I had stored the money for our upcoming field trip in the canister. I 
had placed the PTA money in the canister as way to keep it ready to buy the 
supplies we would soon be needing. 

I look forward to learning your thoughts about the suspects.

Mr. Mugg
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Directions: 
1. In the table below, write in the name of each suspect.
2. While following along, listen as the letter from the first suspect is read aloud. 
3. In pencil, underline any sentences in the letter that supply information about means, motive and 

opportunity.
4. Read aloud the questions in the table below. Ask any questions you may have about them.
5. Write responses in the table for the first suspect. Circle any positive responses to means, motive or 

opportunity.
6. Repeat steps 2 - 5 for the remaining suspects.

Activity 1: Means, Motive & Opportunity

Name:

Suspect #1 Suspect #2 Suspect #3 Suspect #4

Looking forward to the 
geocaching trip? (Motive)

Knowledgeable about 
geocaching? (Means)

Aware of that there was 
money in the geocaching 
canister? (Motive)

Rides a bicycle? (Means)

Enjoys mystery, treasure 
hunts, and secret 
languages/codes? (Means)

After-school activity? 
(Opportunity)

Is known to wear black 
clothing?

Has a brother or sister in 
the class?

Favorite subject(s) and 
activities?

Personality? (Examples: 
outgoing, shy, curious, 
adventurous, leader, 
follower, humorous . . . ?)
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My Notes:

Background

Dear Forensic Scientists,

Wow! You were very busy these past weeks in your laboratory. Consider all 
the evidence you examined and tested: a mysterious white powder, trace 
fibers, tread prints, soil, shoe prints, a coded note, lip prints, blood/DNA and 
personal letters written by the four suspects. 

In most criminal cases, investigators would not learn about the events in 
the same order they took place. Solving a crime is more like solving a jigsaw 
puzzle. You work with one piece and try to make it fit. You may have to put 
that one down and move on to another. Eventually, all the pieces fit and 
you have finished the puzzle. This is the same way investigators work with 
evidence.

In our case, you examined the evidence in the order that I found it. Now, 
you’ll need to review all the evidence. You will use deductive reasoning and 
problem-solving to decide which evidence is more important and which is 
less important—not an easy task, but you can discuss all of this with your 
forensic partner.

You are now ready to attempt to solve the mystery by creating the most 
plausible scenarios of what happened to the geocaching canister and who 
took it. 

I look forward to hearing your final results!

Mr. Mugg

Lesson 12
Case Closed
Analyzing Evidence
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Lesson 12

Activity 1: Final Forensic Summary

Name:

Evidence Suspect #1 Suspect #2 Suspect #3 Suspect #4

White Powder
Unique     Class

Fibers
Unique     Class

Tread Pattern
Unique     Class

Soil
Unique     Class

Shoe Print
Unique     Class

Coded Note
Unique     Class

Lip Print
Unique     Class

Blood/DNA
Unique     Class

Prediction
Who did it?
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Activity 2: Theory of the Crime

Directions:  Use the following questions to help establish your theory of the crime. 

Who
are the victims or suspects?  _______________________________________________________________

_______________________________________________________________________________________

What
was the crime? __________________________________________________________________________

_______________________________________________________________________________________

Where
did the crime occur?  _____________________________________________________________________

_______________________________________________________________________________________

When
did the crime occur? (Opportunity)   ________________________________________________________

_______________________________________________________________________________________

How
was the crime committed? (Means) _________________________________________________________

_______________________________________________________________________________________

Why
was the crime committed? (Motive)  ________________________________________________________

_______________________________________________________________________________________



Copyright © Community Learning LLC. All rights reserved.  Student Book 54

Glossary

Aerial view:  The view looking down on something 
from above, like from an airplane. 

Artificial: Man-made; not natural.

Cheiloscopy: The study of lip prints. Cheilo is Greek 
for lip.

Chemist: A person who examines what things are 
made of and how they change.

Class evidence:  Evidence that cannot positively 
identify someone, such as shoe prints, since lots 
of people wear the same kind of shoes.  Other 
examples:  blood type, soil and glass.

Clay soil:  Soil that is mostly clay, a little sand and 
humus.  Not good for growing.

Cryptogram: A message written in code.

Crystal: A shape that is colorless and see-through. 
Might appear to have edges and points.

Data: Information, often in written form.

Decode: To translate a code into an understandable 
message.

DNA: Deoxyribonucleic Acid. It determines who 
you are. 

DNA profile: A technique used by forensic scientists 
to assist in the identification of individuals by the 
unique arrangement of their DNA.

Electrophoresis: The use of electricity to separate 
DNA into bands. 

Electrostatic wand: A wand that carries a positive 
electrostatic charge allowing it to “lift” dust from 
paper to provide a map of any indented impressions 
in that paper.

Encode: To change a message into code.

Fiber: Long, skinny thread used to make fabric.

Fixed points: Locations in a room that are always in 
the same place, like windows or corners. In a crime 
scene sketch, these help when drawing to scale.

Forensic geologist:  A scientist who examines soil 
samples in a criminal investigation and determines 
their sources. 

Forensic scientist:  Any type of scientist who can 
supply information that can be used in court or in a 
legal manner.  For example, forensic anthropologists 
recover and study skeletons so they can be 
identified. 

Gel box:  The equipment used to run the 
electrophoresis and get the DNA profile.

Genetic: Whatever you might inherit from your 
parents.

Humus:  Dead plant or animal material that makes 
soil fertile.

Interrogate: To rigorously question suspects thought 
to be guilty of a crime.

Interview: To collect information from people 
during a criminal investigation.

Latent shoe print: A present but invisible, or nearly 
invisible, print.

Loam:  Soil that contains the right amounts of 
gravel, sand and clay.  It also includes a great deal 
of humus, so it is good for growing.  Usually dark 
brown or black.

Magnetic powder: Fine powder used by crime scene 
investigators in dusting for shoe prints and other 
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prints. Magnetic powder develops latent prints very 
well.

Means: A way or an ability to commit a crime or 
perform an action. Answers the question: how? For 
example, a car was spray painted with graffiti, and a 
can of the same paint was found on the suspect.

Mock crime scene: A pretend crime scene that is 
invented for the sake of instruction or as a game.

Motive: A reason to commit a crime or perform 
another action. Answers the question: why? For 
example, someone was starving so he or she stole 
food.

Natural: Not man-made. Derived from animals, 
plants, or minerals.

Observation:  To study something using your 
five senses (seeing, hearing, tasting, touching and 
smelling.)

Opaque: Not allowing light to pass through.

Opportunity: The chance or ability to commit 
a crime at a given place and time. Answers the 
questions: when and how? For example, a crime was 
committed at 3 p.m. and Josie was walking her dog 
at the location of the scene of the crime at 3 p.m.

Physical evidence:  Evidence that is part of an 
object or thing, and shows that a crime has been 
committed.   Examples:  weapons, handwriting and 
carpet.

Properties:  Descriptive characteristics such as 
color, texture, shape and size.

Pyrolysis:  Heat test to help identify fibers.

Reaction:  A change.

Sandy soil:  Soil that is mostly sand, a little clay and 
no humus.  Not good for growing.

Solution:  Made when a substance dissolves and the 
reaction forms a liquid.

Suspect Statement: A written or recorded response 
to questions from investigators by a suspect about a 
crime. 

Suspension:  Made when a substance does not 
completely dissolve;  liquid and powder remain 
separate. Oil and water, for example, is a suspension.

Synthetic:  Made by humans; artificial.

Toxicologist:  Person who tests body fluids, such 
as saliva, or organs, like lungs, for the presence of 
drugs, alcohol or poison.

Trace evidence:  Small amounts of evidence, such 
as soil or glass, that could connect a suspect to the 
crime.

Translucent:  Not completely clear, but clear enough 
to allow light to pass through.

Tread:  Raised design on the tire itself.

Triangulation:  Most accurate way of showing the 
location of evidence at the crime scene.  A triangle is 
created using the evidence and two fixed points.

Unique evidence: Evidence that tends to identify 
one particular person, such as fingerprints.

Vertical:  Going up and down
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