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 A Matter of Spatter   
Post-Exhibit Field Trip: Grades 6-8 

 
In this math-based activity, students will experiment to find how height and angle 

affect spatter and then use this knowledge to solve a crime. 
 

 

  

 
 Students will understand the mathematical relationship between the size of 

a drop of spatter and the height from which it fell 
 Students will understand the mathematical relationship between the shape 

of a drop of spatter and the angle at which it hit 
 Students will learn how spatter evidence from a crime scene can be 

analyzed to learn information about the crime 
 

 
 
 

 
Advance Preparation  Set Up Activity Clean Up 

                 
15 minutes 15 minutes 50–60 minutes    15 minutes 

  the day before 

  
 
  

 
Segment 

 
Format 

           
Time 

Introduction 
Height of Spatter 

Large Group Discussion 
Partner Activity  

5 min 
15-20 min 

Angles of Spatter Partner Activity 15-20 min 
Crime Scene Application  Partner Activity 10 min 
Wrap up  Large Group Discussion 5 min 

 
 

TIME REQUIRED 

PROGRAM 
FORMAT

LEARNING 
OBJECTIVES 
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 Ideal to have access to a sink  

 
 

 
 
 

Practices 
1. Asking questions and defining problems  
2. Developing and using models 
3. Planning and carrying out investigations 
4. Analyzing and interpreting data 
5. Using mathematics and computational thinking 
6. Constructing explanations and designing 

solutions  
7. Engaging in argument from evidence 
 

 Crosscutting Concepts 
1. Patterns 
2. Cause and effect 
3. Scale, proportion, and quantity 
4. Systems and system models 
 
 

Disciplinary Core Ideas  

 
   
 Topics: Forensics, Physics, Mathematics, Trigonometry 

 Grade Level: MS HS 

Physical Science 
PS1 Matter and Its Interaction   
PS2 Motion and Stability: Forces and Interactions   

PS3 Energy     
PS4 Waves and Their Applications in Technologies for 

Information Transfer 
  

Life Science 
LS1 From Molecules to Organisms: Structures and Processes      

LS2 Ecosystems: Interactions, Energy, and Dynamics   

LS3 Heredity: Inheritance and Variation of Traits   
LS4 Biological Evolution: Unity and Diversity   

Earth & Space Science 
ESS1 Earth's Place in the Universe    
ESS2 Earth's Systems   
ESS3 Earth and Human Activity   

Engineering, Technology, and Applications of Science 
ETS1 Engineering Design    

SITE 
REQUIREMENTS 

NEXT GENERATION 
SCIENCE STANDARDS 
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Permanent Supplies Amount Notes 
Rulers 1 per student  
Protractors 1 per student  
Yardsticks 1 per group Could be shared between groups
Clipboards 1 per group Or use a notebook, binder, or 

cardboard 
Calculators 1 per group  
Sponges  2-4 For cleaning 
Cafeteria trays (optional) 1 per group  

Consumables Amount Notes 
White index cards, 
cardstock, or construction 
paper 

10 per group Cut into half sheets, about 8x5” 
each 

Tempera paint  2-3 mL per 
group 

Any color will work; red if 
simulating blood spatter 

Plastic pipettes or glass 
droppers 

1 per group 1-3 mL size (1 mL preferred) 

Newspaper or tablecloths 1 stack Enough to cover testing area 
(about one sheet per group) 

Disposable cups 1 per group  
Paper towels 1 roll For cleaning  
Scotch tape 1 roll  
Height Testing Procedure 
booklet 

1 per student On pages 24-25 

Angle Testing Procedure 
booklet 

1 per student On pages 26-27 

Angle of Impact Chart 
(optional) 

1 per student On page 32 

Crime Scene Packet 1 per student On pages 28-30 

SUPPLIES  
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Simulated Blood Solution:  
 Mix washable tempera paint with water in a 1:1 ratio. Use red paint mixed 

with a few drops of blue or purple for a blood-colored solution, or any 
preferred color. 

 
Testing Sheets 
 Cut testing sheets into about 20 cm by 12 cm (8 inch by 5 inch or half of a 

standard paper sheet) rectangles. There should be enough for at least 10 
sheets per group. Students will be dropping spatter on the testing sheets from 
different heights and angles. For best results, the sheets should be white or 
light in color and thicker than printer paper (e.g., large index cards, cardstock, 
or construction paper).  
 

Student Worksheets:  
 Print the Height Testing Procedure booklet and the Angle Testing Procedure 

booklet (1 per student, pages 24-25 and 26-27) and fold each in half.  
 Print the three-page Crime Scene Packet (1 per student, pages 28-30) and 

staple.  
 Optional: if students are not yet familiar with trigonometry (able to determine 

the arcsin of an angle), print the Angle of Impact Chart (1 per student, page 
32). 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

ADVANCE 
PREPARATION 
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Cafeteria trays are an excellent way of passing out complete lab setups to each 
group. Set out trays (1 per student group) for each activity with the following 
items on each: 
 

Angles and Height of Spatter 
For each student group 
 1 plastic pipette or glass dropper 
 1 small cup filled with 2-3mL simulated blood solution 
 10 testing sheets (index cards or half sheets of card stock or 

construction paper) 
 1 protractor 
 1 clipboard, piece of cardboard, or similar (to hold testing 

sheets) 
 1 calculator (optional) 
 1 ruler  
 1 yardstick 
 1 sheet of newspaper or tablecloth 
 Height Testing Procedure booklet 
 Angle Testing Procedure booklet 
 
At a central location (or with the teacher) 
 Sponges and towels for clean up 
 Masking or scotch tape 

 
 

Crime Scene Application 
For each student 
 1 three-page Crime Scene Packet 
 Angle of Impact Chart (optional) 
 1 Protractor 
 1 Ruler 

 

SET UP 
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5 minutes 

 
Let students speculate before offering answers to any 
questions. The answers given are provided primarily for 
the instructor’s benefit. 
 
Suggested script is shaded.  
Important points or questions are in bold.  
Suggested answers are in italics. 
  
Today, we are going to be forensic scientists analyzing 
spatter at a crime scene. Spatter (not splatter) is 
composed of small droplets. In the context of a crime 
scene, spatter is often small droplets of blood, but it could 
be any liquid such as paint, spit, water, etc. 
 
What information do you think a forensic scientist 
could gather from observing spatter at a crime 
scene? How tall the person bleeding was, where they 
were standing when injured, what kind of weapon they 
were injured with, what direction the injury came from, 
etc.  
 
How accurate and reliable do you think the 
information is that is taken from spatter? Many 
forensics TV shows portray spatter analysis as a precise 
science with one right answer. However, it can be very 
complicated and even experts often disagree about the 
spatter analysis. Students will gain an appreciation of the 
difficulty of accurately analyzing spatter in this class.  

 
 
 

Height of Spatter 
15–20 minutes 

 
 

How do you think spatter would look different if 
dropped from a small height vs. a large height? 
Answers will vary. The idea is not to give students the 
answer, but allow them to form a hypothesis. 
 
Depending on age and ability of students, lead them in 
designing an experiment that would test what drops of 

INTRODUCTION 

PARTNER 
ACTIVITY 

Notes 
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blood look like after falling from different heights. Ask 
students why it might be a good idea to do more than one 
drop at each height to discuss how more data points will 
increase accuracy.  
 
Alternatively, pass out the materials and the Height 
Testing Procedure booklet (on pages 24-25) and have 
them follow along. Model how partners should work 
together to hold the ruler and dropper so that the drops 
come from an accurate height. For each height, students 
should test five drops on one testing sheet (the half 
sheets of construction paper or cardstock). Encourage 
younger students to practice letting just one drop at a 
time fall from the dropper back into the paint cup before 
doing it on their testing sheets. 
 
After completing the experiment, students will be asked 
to calculate the average diameters of their drops. 
Depending on student ability, you may wish to remind 
students how to find the average and/or write the 
following formula on the board: 

 
   

 
 
 
Procedure: 
1. Cover the testing area with newspaper or tablecloth. 

 
2. Take 5 Testing Sheets and label them as follows: 

Testing Sheet #1: “10 cm drop” 
Testing Sheet #2: “30 cm drop” 
Testing Sheet #3: “50 cm drop” 
Testing Sheet #4: “70 cm drop” 
Testing Sheet #5: “100 cm drop” 
 

3. Place Testing Sheet #1, labeled “10 cm drop” in the 
center of your testing area. Hold a dropper of liquid 10 
cm above your Testing Sheet. Allow one drop of liquid 
to fall from the dropper. Repeat in different spots 
around the testing sheet so that there are a total of 5 
separate drops. Do not let the drops overlap.  

 
4. Repeat Step 3 for each of your labeled Testing 

Sheets. Be sure hold the dropper at the distance you 
labeled for each Testing Sheet (for example, 30 cm 

(drop #1) + (drop #2) + (drop #3) + (drop #4) + (drop #5) 
5 
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for Testing Sheet #2). Remember to drop 5 separate 
drops on each testing sheet. 
 

5. Allow each Testing Sheet to dry. 
 

6. Measure the diameter of each of the droplets and 
record the measurements on the chart.  
 

7. Calculate the average of your 5 measurements at 
each height.  
 
Discussion Questions: 
 How does the spatter change as the height 

increases?  
 Can you tell how far spatter traveled from the size 

of the drop?  
 
Running Suggestions 
 Monitor students to see how much paint they are 

using. They should only be allowing one drop at a 
time to fall, not squeezing out a large amount of paint. 

 Make sure students are labeling their testing sheets 
before dropping the spatter. 

 While students are waiting for their spatter to dry (step 
5), have them move on to the angle activity. While 
they wait for their angle spatter to dry, they can begin 
to measure their dried height spatter. 

  
Did the shape of the spatter change as the height 
changed? In general, students should find that the 
greater the distance that the drop fell from, the larger the 
spatter. Drops that fall greater distances may also have 
more ragged edges and/ or smaller secondary drops that 
form as the liquid bounces off the paper.  
 
If we know that spatter at a crime scene was caused 
by a nosebleed, could we use the size and shape of 
the spatter to determine the height of the person 
from which it came? Experts may be able to replicate 
the conditions at the crime scene and estimate from what 
height the spatter fell. However, that height does not 
necessarily translate to the height of the person from 
which it came. Guide students to the understanding that 
spatter can come from someone taller than the height of 
the drops (who could be bent over or kneeling), but most 
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likely will not have come from someone shorter than that 
height. 
 
How accurate do you think your height estimates in 
the classroom would be when compared with spatter 
found at a real crime scene? What factors can cause 
the relationship between height and spatter diameter 
to differ from the lab to the crime scene? Inaccuracies 
in drop height estimates can arise from a variety of 
sources, including inaccurate measurement of diameters 
or drop heights, too few data points collected, differences 
in the amount of liquid used in each drop, and differences 
between the experimental and actual conditions.  
Some of the differences in actual conditions at a crime 
scene may include the speed at which the drops are 
traveling, the type of surface the drops are hitting, and 
the environmental conditions at the scene such as 
temperature, wind speed, and humidity. 

 
 
 

Angle of Spatter 
15–20 minutes 

 
Note: The following procedure requires students to use a 

protractor to measure angles. If students are not 
yet familiar with angles or protractors, this activity 
may be omitted or performed as a teacher 
demonstration.  

 
How do you think spatter from drops that fall straight 
down will look vs. spatter from drops that hit at an 
angle? Answers will vary. The idea is not to give 
students the answer, but allow them to form a 
hypothesis. 
 
Depending on age and ability of students, lead them in 
designing an experiment that would test what drops of 
blood would look like from different angles.  Explain to 
students that this experiment will be simulating drops of 
spatter that are moving at an angle and hitting a wall or 
the floor. Since this would be difficult to replicate in a lab, 
we will be letting drops fall straight down and hit an 
angled surface.  
 

PARTNER 
ACTIVITY 
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Alternatively, pass out the Angle Testing Procedure 
booklet (on pages 26-27) and have them follow along. 
Demonstrate how to measure the angle of the testing 
sheet using a protractor and how to keep the height of 
the dropper consistent. Students should use one testing 
sheet for each angle and place five drops on each testing 
sheet from the same angle.  
  
Collecting the Data 
1. Label a Testing Sheet “10 degrees (10°)”. Attach it to 

a clipboard or piece of cardboard and place it flat on 
your testing area (0°). 
 

2. With your team, collect spatter data at 10° as follows: 
 

 Student 1: Hold the protractor along the table surface 
and observe at eye level. 

 Student 2: Raise the Testing Sheet until it reaches the 
10° mark on the protractor as observed by student  1. 
Hold the Testing Sheet steady. 

 Student 3: Allow five drops of liquid to fall on the 
Testing Sheet from 20 cm above the center of the 
sheet. Do not let your drops overlap. 
 

3. Set the Testing Sheet aside to dry. 
 

4. Repeat steps 1–3, labeling four Testing Sheets: 
 30 degrees (30°) 
 45 degrees (45°) 
 60 degrees (60°)  
 75 degrees (75°) 

 
Analyzing the Data 
5. Measure the length and width of each drop (hint: the 

width is the smaller measurement). If the drop has a 
tail, only measure the oval part, not the tail.  
 

6. Divide the width by the length. This number gives you 
the “roundness ratio”. (A drop with a roundness ratio 
of 1 is perfectly round.) Record the roundness ratio of 
each drop on the chart below. 
 

7. Calculate the average of your roundness ratios to 
determine the average roundness ratio of spatter at 
each angle.  
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Discussion Questions: 

 How does the spatter change shape as the 
angle increases? 

 Can you tell which direction spatter traveled 
from the shape of the drop?  

 
General Suggestions: 
 Decide if students will be allowed to use calculators or 

not. If they are not using calculators, you may suggest 
they round each measurement to the closest whole 
number. Alternatively, you can instruct students to 
leave the roundness ratio as a fraction and use this as 
an opportunity to practice simplifying fractions or 
converting fractions to decimals. 

 To shorten this activity, assign each group a different 
angle to test. After each group has finished the 
experiment, the class can compile the results from 
each group. 

 For older students familiar with trigonometry, see the 
Optional Extensions (page 16) for ways to increase 
the level of math necessary for this experiment. 

 
Did the shape of the spatter change as the angle 
changed? Students should note that the lower the angle 
of the testing sheet, the more round the spatter is (high 
roundness ratios). Higher testing sheet angles create 
more oblong spatter (low roundness ratios).  
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Did any drops of spatter have a “tail” at one end? 
Does the tail point in the direction the drop was 
moving, or does it point in the opposite direction? 
Students should determine that the tail of a drop of 
spatter points in the same direction the spatter was 
moving. It typically is visible at a low angle of impact (30° 
or less.).  
 
How accurate do you think your angle estimates in 
the classroom would be when compared with spatter 
found at a crime scene? What factors can contribute 
to inaccuracy in your estimate? Inaccuracies in angle 
of impact estimates can arise from a variety of sources, 
including inaccurate or imprecise measurement of test 
drops and angles, too few data points collected, and 
differences between the experimental and actual 
conditions. It can also be difficult to determine where the 
oval ends and the tail begins when measuring roundness 
ratios for high testing sheet angles. 
To emphasize the variation in angle of impact estimates, 
ask students how close their own measurements were for 
the five drops they created at each angle. Most students 
will find that the roundness ratio will vary between drops 
at the same angle. Also ask students to compare results 
between groups to see how similar the results are. 

 
Why did we drop the liquid from 20 cm each time? 
Does the height matter in this experiment? This is an 
excellent opportunity to discuss the idea of isolating 
variables with students. The height is one variable - we 
tested it first. The angle is a separate variable. To get the 
most accurate results in an experiment, we need to 
change one variable at a time. If we changed the height 
and the angle at the same time, we may not be able to 
tell which changes in the spatter were caused by which 
variable. We chose to do all our angle drops at 20 cm not 
because 20 cm is an important height, but so that all 
tests will be done from the same height. 

 
 
 
 
 
 
 



Activities
 

A Matter of Spatter  13  The International Exhibition  
Post-Exhibit Science Lesson  of Sherlock Holmes 2013 

 

Crime Scene Application 
10 minutes 

 
The Crime: 
The victim, Mr. Johnson, was writing an assignment on 
the chalkboard while his students painted at their desks. 
At approximately 1:52 p.m., the victim reported feeling 
something fly past his head and hearing two distinct 
smacks hit the chalkboard. He believes someone flung 
paint across the room, narrowly missing his head. Mr. 
Johnson reports that he spun around to see who the 
culprit was, but all suspects appeared to be hard at work 
at their desks. 
The forensics department has collected evidence from 
the crime scene including an accurate sketch of the 
classroom and up-close photographs of the spatter found 
at the scene. Your job is to analyze the spatter and use 
the information collected to identify the culprit.  
 
Pass out the three-page Crime Scene Packet (on pages 
28–30) including the police report, the crime scene 
overhead sketch, and the chalkboard with spatter. 
Depending on student age and ability, they may be able 
to analyze the scenario on their own, or they made need 
to be guided. Some suggestions to guide the students 
include: 
 
 Before beginning the activity, draw a sample spatter 

on the board and demonstrate how to measure the 
width and length to find the roundness ratio.  Then, 
demonstrate how to use the Angle of Impact Chart 
(on page 32) to estimate an angle and show students 
how to draw that angle using a protractor.    

 Point out the direction of the tail. Remind students 
that the tail points in the direction the spatter was 
traveling. This fact will show the students the spatter 
was moving from the right side of the room toward the 
left and will also rule out students on the left side of 
the room as possible culprits.  

 Next, have students measure the roundness ratio of 
the two drops of spatter found at the crime scene.  
They will use the included Angle of Impact Chart to 
find the closest angle of impact. Their exact 
roundness ratio may not be on the chart so they may 
have to find the closest estimate. Students should 

PARTNER 
ACTIVITY 



Activities
 

A Matter of Spatter  14  The International Exhibition  
Post-Exhibit Science Lesson  of Sherlock Holmes 2013 

 

determine approximate roundness ratios of .6 for drop 
1 and .8 for drop 2. 

 After determining the angle of impact for each drop of 
spatter (approximately 38° and 51°), students should 
use a protractor and ruler to draw the trajectory of 
the paint spatter.  

 Students should find that the trajectory of the two 
droplets intersect at one desk (desk #16, see Crime 
Scene Overhead View: Answers for Teachers on 
page 31).  

 It may be helpful to write the following information on 
the board and have students copy it onto their papers 
to use when collecting data: 
 

Drop #___ 
Width (mm) _______  
Length (mm) _______ 
Roundness Ratio (w/l) _______ 
Angle (°) _______ 

 
 More observant students may discover that the drop 

with the smaller roundness ratio (drop 1) has a 
smaller angle of impact than the drop with the larger 
roundness ratio (drop 2). This relationship is the 
opposite of what they discovered in the Angle Testing 
Procedure. The reason for this is that students did not 
technically calculate the angle of impact in the Angle 
Testing Procedure; instead, they found the angle of 
the testing sheet. The relationship between the angle 
of the testing sheet and the angle of impact is 

 
  
 
 
 
 
The angle of the testing sheet was used in place of 
the angle of impact purely to simplify the activity.  

  
 
 
 
 
 
 
 

(angle of the testing sheet) + (angle of impact) = 90° 
or 

 angle of impact = 90° - (angle of the testing sheet) 
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5 minutes 

Ask for student observations. There is no correct answer. 
Let students guide the discussion and present their 
hypotheses before discussing explanations. 
 
Which desk did the spatter come from? Students will 
likely hypothesize the spatter came from the desk where 
the trajectories of the two drops of paint intersected (desk 
#16).  
 
Did every student get the same results? Poll the class 
to see who agrees or if anyone determined the culprit 
was at a different desk. Bloodspatter analysis is not an 
easy or always precise science. Often there are enough 
sources of error or differences in interpretation of the 
evidence to cause reasonable doubt. Ask students if they 
would be able to use this evidence to convict the culprit if 
the “experts” (students) disagree on who the evidence 
points to. 
 
Is this the only way to interpert the spatter analysis? 
Is there any other scenario that could have caused 
the same spatter? Emphasize to students that the 
interrpretation of spatter can be subjective and may vary 
a great deal between experts. Is it possible that the paint 
was flung by two different students,(perhaps the two 
students in desks 28 and 29)? Spatter analysis can help 
forensic scientists gather information about a crime, but it 
is not always possible to determine exactly what 
happened at a crime scene solely from the spatter. 
Typically, spatter evidence is used as just one piece of 
the puzzle. 
 
 
 

 
 
 

Safety and Disposal Information 

 If available, goggles are recommended for this activity. 
 Tempera paint will wash off with water. Have students help clean any 

excess spatter. 
 

WRAP-UP 

CLEAN UP 
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HEIGHT 
EXTENSION  
 
 
 
 
PYTHAGOREAN
THEORM 

Allow students to repeat the height testing procedure using 
different types of surfaces (e.g., carpet, cardboard, concrete, etc.) 
to find out how spatter changes from one surface to another. This 
extension is great for students who are not yet familiar with angles 
and unable to do the angle portion of the activities. 
 
Have students use the formula A2 + B2 = C2 to determine the 
distance that the spatter traveled in the crime scene. Using the 
grid on the crime scene sketch, they will know how far the culprit 
was from the board (A) and they will be able to estimate how far 
the two drops of spatter were from the culprit (B). Using this 
information, they should be able to calculate how far each drop of 
spatter traveled (C).  

 
COORDINATE 
PLANE 

 
To practice using a coordinate system, provide students with a list 
of student names and desk locations in the form of “John sits at X 
= 3, Y =5” (this would be desk #12). Students will use the crime 
scene sketch as a coordinate plane and determine the location of 
each student.  
 
 

GRAPHING 
RELATIONSHIPS 

After filling in the charts on the Angle Testing Procedure booklet 
(page 26-27) and the Height Testing Procedure booklet (pages 
24-25), have students create a graph that shows the relationship 
between height and diameter or between the angle and roundness 
ratio.  
 
For more advanced students: what type of line best fits the 
relationships graphed (linear, exponential, logarithmic, etc.)?  
 
Before class begins, create an example spatter from a height or 
angle that students did not test. Have them use their graphs to 
predict the height or angle the drop came from.  
 

SPATTER 
EXTENSION 

For classes interested in a more in-depth study of bloodstain 
pattern analysis, students can create a variety of different 
bloodstain patterns using Goldenrod paper.  This paper is an 
acid/base indicator and will turn bright red in presence of a base 
such as baking soda in water or ammonia.  Students can fling the 
liquid at the paper, wipe their hands or other objects across it, or 
hit a sponge soaked in the liquid to create more authentic 
bloodstain patterns with relatively little mess.  

OPTIONAL 
EXTENSIONS 
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TRIGONOMETRY 
EXTENSION 

For older students who are familiar with trigonometric functions, 
identify the relationship between the width/length ratio and the 
angle of impact: 
 

 
 
 
 
 

Ask students to calculate the expected width/length ratio from the 
angles they tested using this equation. How close were their 
experimental results to these calculated expected results? 
 
NOTE: the angles used in the angle testing activity were not 
technically the angle of impact. To simplify the activity, we used 
the angle of the testing sheet (not the angle of impact) for our 
observations. In order to perform this extension, students will need 
to first convert their testing sheet angles to angles of impact using 
the formula: 
 

 
 

 
 

arcsin (width/length) = angle of impact 
or 

width/length = sin (angle of impact) 

(angle of the testing sheet) + (angle of impact) = 90° 
or 

 angle of impact = 90° - (angle of the testing sheet) 
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This background information is for teachers. Modify and communicate to students as 
necessary. 
 
Bloodstain Pattern Analysis  
When studying a crime scene, everything becomes important, even the tiniest 
drops of blood. As a result, the science of bloodstain pattern analysis (BPA) was 
developed. This science brings together the fields of biology, physics, chemistry, 
and mathematics to examine what happened at a crime scene. By focusing on 
factors such as the size, shape, and location of bloodstains at a crime scene, 
scientists can often determine important information such as the direction or 
distance blood traveled and the type of weapon used. Scientists can also often 
use BPA to find the trajectory, or path, of a bullet. These factors, when correctly 
analyzed, can help rebuild the crime or confirm the truthfulness of statements 
provided by suspects, victims, and witnesses.  
 
History of Blood Spatter Analysis 
One of the earliest scientific studies of blood spatter occurred in Poland and was 
conducted by Dr. Eduard Piotrowski. He published the first serious text on the 
topic in 1895: "Concerning the Origin, Shape, Direction and Distribution of the 
Bloodstains Following Head Wounds Caused by Blows." The science behind this 
work, however, was not commonly used in crime scene investigations until 
decades after the publication of Piotrowski’s book.  
 
Conan Doyle, an innovator of his time, incorporated bloodstain pattern analysis 
into several of his Sherlock Holmes stories, including A Study in Scarlet, in which 
Holmes is tasked with determining who poisoned a man and wrote a message in 
blood on a wall. Sherlock is even credited in this story with devising a test to 
reliably tell if a stain is in fact blood (although such a test did exist at the time). 
Conan Doyle recognized the importance of examining blood stains at a crime 
scene many decades before it was commonly studied by law enforcement. 
 
 While the field of bloodstain analysis has continued to grow and develop into an 
entire branch of crime scene investigation work, this scientific discipline is still 
relatively new. The methods that guide this field require detailed, careful work 
that is far from the quick analyses often portrayed on TV crime shows. It is now 
standard practice for law enforcement to include bloodstain analysis in their work 
and more crime labs are becoming equipped to accurately analyze bloodstains. 
However, bloodstain analysis is subjective in many ways and experts do not 
always agree about the interpretation of spatter at crime scenes.  Many factors 
such as viscosity (thickness) of blood and environmental conditions like wind and 
humidity can affect the BPA.  These variables can be impossible to isolate, 
causing some to question the validity of BPA.   
  

BACKGROUND 
INFORMATION 
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Patterns of Blood Spatter: 
After many years of studying bloodstains both at crime scenes and in controlled 
environments, experts have been able to identify consistencies in the patterns 
formed by bloodstains:  

 Blood striking an object at angles less than 90 degrees results in a tear-
drop shape. A 90 degree impact angle will produce a circular shape. 
 

 If the spatter has any kind of “tail,” it will always point in the same direction 
as the blood was traveling. 
 

 Drops that fall simply by the force of gravity (called passive drops) leave 
a different pattern than bloodstains that were caused by another force.  

 
 The greater the distance that a drop falls from, the wider and more spread 

out the spatter will be. This trend will continue until the drop falls from such 
a large height that it has time to reach terminal velocity – the fastest 
velocity that it will attain.  
 

 The speed at which spatter forms can reveal a lot of information. Low-
Velocity Impact Drops usually fall from an open wound at the speed of 
normal gravity. They are larger drops - typically 4 mm or more. Medium-
Velocity Impact Drops are produced with more energy or force then 
normal gravity. This kind of impact causes the blood to form many smaller 
spatters and is usually the result of blunt force, stabbings, or secondary 
spatters (when one drop falls on another). High-Velocity Impact Drops 
never measure more than 2mm and require a speed of over 100 feet per 
second. These drops will usually form a “mist-like” pattern and are found 
in cases where explosives or gunshots are involved.  

o Note: in this activity, all of the tests were performed with low-
velocity impact drops subject only to the force of normal gravity. As 
the velocity increases with medium- or high-velocity impact drops, 
the spatter becomes smaller because the extreme force breaks up 
bigger drops into many tiny droplets.  
 

 If a bloody object comes into contact with another surface, it will often 
leave a pattern similar to the object called a transfer pattern, such as a 
footprint in a pool of blood. 

 
Crime Scene Investigation Protocol 
When entering a crime scene, forensic scientists follow a strict protocol in order 
to maintain the integrity of the area.  In general, the steps taken include: 

1. Identify potential safety risks or other hazards 
 It is important to assess the environment in case a dangerous situation 

still exists.  
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2. Block off and guard the area 
 The scene is roped off and secured to make sure there is only one 

point of entry. This method both ensures that curious onlookers are 
kept at bay and that the culprit cannot escape if he or she is still at the 
scene of the crime.  
 

3. Document and walk through the scene 
 Crime scene investigators will take many photographs of every 

element of a crime scene to ensure an accurate record of evidence. 
For a science like bloodstain pattern analysis, photos are an important 
source of material since the bloodstain evidence cannot always be 
physically brought to a lab. Photographers must take great care to 
make sure that they have taken photos of all stains from varying 
distances to give an overall picture of the scene as well as an up-close 
view of the spatter. As demonstrated by this activity, the size of spatter 
can be extremely important in the analysis. In order to determine the 
accurate scale from a photograph, it is vital that close-up photos 
include a way to find the correct scale such as including a ruler in each 
photograph.  

 The investigators review the scene to check the point of entry, 
investigate displaced items, and record other potentially useful 
information about the scene.  

 From the general overview of the scene, investigators form a 
hypothesis of the events based on the physical evidence observed. 
 

4. Gather the evidence  
 It is not until the end of the review that evidence is actually taken away 

from the crime scene, so as to avoid disturbing the evidence for as 
long as possible.  
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Action Painting 
Mix washable paint with a small amount of glue in recycled 
squeeze bottles. Create any number of different bottles 
according the amount of colors you would like the students 
to use. Then, have students use a sweeping motion to 
spray various colors onto a thick piece of paper or canvas. 
Allow time to dry, and students will have created an 
abstract spatter art piece.  
 
Career Connection 
Interview or invite a police detective, a criminal lawyer, or a 
forensic specialist to talk to the class. Ask how someone 
would become a forensic scientist and why he/she chose 
this field. 
 
The Four Parts of Blood 
Have students learn about and identify the four parts of 
blood in the human body. The following lesson from the 
University of Houston’s history department provides a 
comprehensive overview of how to teach this lesson that 
includes group work and closing activities:  
http://www.history.uh.edu/cph/tobearfruit/__docs/curriculu
m/ms/science/4partsofblood/lessonplan_4partsofblood.pdf 
 
Sherlock Stories 
Read or watch one of the many versions of Conan Doyle’s 
A Study in Scarlet.  This is the first novel depicting 
Sherlock Holmes and contains many instances of Sherlock 
examining blood for clues. 

 

CROSS-CURRICULAR  

CONNECTIONS 
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Web 
 How Blood Works 

 This website gives a comprehensive overview of the science of blood in 
general and could serve as a great introductory tool for an anatomy class 
or unit.  
http://science.howstuffworks.com/life/human-biology/blood.htm 
 
The Science Channel Presents: Blood Spatter 
This is a great video of a criminal justice school that teaches police officers 
about the importance of BPA. 
http://science.discovery.com/tv-shows/science-channel-
presents/videos/discoveries-this-week-blood-splatter.htm 

 
Bloodstain Analysis Tutorial 
This tutorial includes examples of origin determination and impact velocity 
calculations. 
http://www.bloodspatter.com/bloodstain-tutorial 

 
Books 
 The Science of Sherlock Holmes by E.J. Wagner 
 Recommended for Advanced Readers 

Using well-known Sherlock Holmes stories as her starting point, Wagner 
blends familiar examples from Conan Doyle's stories into a history of 
forensic science, pointing out where fiction strayed from fact. 

 

RESOURCES 
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Angle of impact  The acute angle formed between the direction of a blood drop  

and the plane of the surface it strikes. 
Bloodstain  Evidence that liquid blood has come into contact with a surface. 
Bloodstain pattern 
analysis (BPA) 

A branch of forensic science that studies the deposition of 
bloodstains at a crime scene.  

Forensic science The application of a broad spectrum of sciences and technologies to 
investigate and establish facts of interest in relation to a crime scene. 

High-velocity 
impact drops 

Drops that fall faster than 100 feet per second. 

Low-velocity 
impact drops 

Drops that fall at a speed simply due to gravity.  

Medium-velocity 
impact drops 

Drops that fall at a speed faster than due to gravity.  

Passive drop  Bloodstain drop(s) created or formed by the force of  
gravity acting alone. 

Spatter A spray or splash of something. In forensics, this typically refers to a 
spray or splash of blood.  

Terminal velocity The maximum attainable speed of an object falling due to the force 
of gravity alone. 

Trajectory The path of a projectile flying or an object moving under the action of 
given forces. 

Transfer pattern The bloodstain left behind when a bloody object comes into contact 
with another surface. 

GLOSSARY 
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A  M A T T E R  O F  S P A T T E RA  M A T T E R  O F  S P A T T E R

Cover the testing area with newspaper  
or table cloth.

Take 5 �Testing Sheets� and label  
them as follows:

Testing Sheet #1: �10 cm drop�

Testing Sheet #2: �30 cm drop�

Testing Sheet #3: �50 cm drop�

Testing Sheet #4: �70 cm drop�

Testing Sheet #5: �100 cm drop�

Place Testing Sheet #1, labeled �10 cm drop� in the  
center of your testing area. Hold a dropper of liquid  
10 cm above your Testing Sheet. Allow one drop of 
liquid to fall from the dropper. Repeat in di�erent  
spots around the testing sheet so that there are a total  
of 5 separate drops. Do not let the drops overlap.  

Repeat Step 3 for each of your labeled Testing Sheets. 
Be sure hold the dropper at the distance you labeled 
for each Testing Sheet (For example, 30 cm for Testing 
Sheet #2).  Remember to drop 5 separate drops on each 
testing sheet.

Allow each Testing Sheet to dry.

1.

2.

3.

4.

5.

Data Collection Chart: Diameter of Spatter

DOES DISTANCE CHANGE SPATTER?DOES DISTANCE CHANGE SPATTER?

10 cm 
Height

30 cm 
Height

50 cm 
Height

70 cm 
Height

100 cm 
Height

Drop 1

Drop 2

Drop 3

Drop 4

Drop 5

(Total)

Average 

Measure the diameter of each of the droplets and record the mea-
surements on the chart below.  

Calculate the average of your 5 measurements at each height.  

6.

7.

10 cm



P1

Does the direction  
change spatter?

P4

HOW DOES THE SPATTER CHANGE SHAPE AS THE ANGLE INCREASES?

CAN YOU TELL WHICH DIRECTION SPATTER TRAVELED FROM THE SHAPE  
OF THE DROP? 

of
MATTER

A

SPATTER

A  M A T T E R  O F  S P A T T E R
DOES THE DIRECTION CHANGE SPATTER
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Collecting the Data

Label a Testing Sheet “10 degrees (10°).”  
Attach it to a clipboard or piece of cardboard 
and place it flat on your testing area (0°).

Student 1:  Hold the protractor along the table 
surface and observe at eye level.

Student 2:  Raise the Testing Sheet until 
it reaches the 10° mark on the 
protractor as observed by student 
#1. Hold the Testing Sheet steady.

Student 3:  Allow five drops of liquid to fall 
from 20 cm above the Testing 
Sheet. Do not let your drops 
overlap.

Set Testing Sheet aside to dry.

Repeat Steps 1-3 labeling four Testing Sheets:
• 30 degrees (30°)
• 45 degrees (45°)
• 60 degrees (60°) 
• 75 degrees (75°)

1.

2.

3.

4.

Analyzing the Data
5.

6.

7.

Measure the length and width of each drop (hint: the 
width is the smaller measurement). If the drop has a tail, 
only measure the oval part, not the tail. 

Divide the width by the length. This gives you the 
“roundness ratio”.  (A drop with a roundness ratio of 1 is 
perfectly round.) Record the roundness ratio of each drop 
on the chart below.

Calculate the average of your roundness ratios to determine 
the average roundness ratio of spatter at each angle. 

A  M A T T E R  O F  S P A T T E R A  M A T T E R  O F  S P A T T E R
DOES THE DIRECTION CHANGE SPATTER?DOES THE DIRECTION CHANGE SPATTER?

10o 30o 45o 60o 75o

Drop 1

Drop 2

Drop 3

Drop 4

Drop 5

(Total)

Average 

Data Collection Chart: Roundness Ratio of Spatter











 

 

Angle of Impact Chart 
 

Roundness Ratio Angle of Impact

.1 6° 

.17 10° 

.2 11° 

.26 15° 

.34 20° 

.41 24° 

.5 30° 

.6 38° 

.71 45° 

.8 51° 

.87 60° 

.9 65° 

.94 70° 

.98 80° 

1 90° 
 
 
 
 

Roundness Ratio Angle of Impact 

1/10 6° 

1/6 10° 

1/5 11° 

1/4 15° 

1/3 19° 

2/5 24° 

1/2 30° 

3/5 38° 

2/3 41° 

4/5 51° 

5/6 57° 

9/10 65° 

19/20 71° 

99/100 82° 

1 90° 

 
 
 
 
 
 
 

 
 
 
 



 

 

 

 
 
 
 

A Matter of Spatter 
Recommended group size: 3–4 

 
 Number of Students: Number of Groups:  
 

Supplies Amount Needed Supplies 
on Hand 

Supplies 
Needed 

Calculators 1 per group   
Clipboards (or use a notebook, 
binder, or piece of cardboard) 

1 per group   

Disposable cups 1/group   
Newspaper or tablecloths 1 stack   
Paper towels 1 roll   
Plastic disposable pipettes or glass 
droppers (1-3mL size; 1 mL preferred) 

1 per group   

Protractors 1 per student   
Rulers 1 per student   
Scotch tape 1 roll   
Sponges  2–4   
Tempera paint (any color will work; 
red if simulating blood spatter) 

2–3 mL per group   

White index cards, cardstock, or 
construction paper (cut into half 
sheets, about 8”x5” each) 

10 sheets per group 
  

Yardsticks 1 per group   
 
 

SUPPLY 
WORKSHEET 




