Learning Science Through Forensics Activities   

Activity #6: Creating a Field Guide to Blood Spatter, Part II
Objectives:
Students will learn about the physical properties of water.



Students will apply the basic concepts of experimental design.



Students will further develop their graphing skills.



Students will develop a tool for use in a follow-up activity.

Time:

80-100 minutes for data collection (depending on the number of available 

set-ups and force generators), more time required for data analysis, graphing, and field guide assembly
Introduction:  With the blood spatter activities (Part I alone or Part I and II in combination), students generate a field guide for later use (e.g. during a lab exam or for the analysis of a cold case).  Asking students to create a guide that they know they will have to rely on for an upcoming activity often enhances the quality of the outcome. The guide can be developed in the form of:

· graphs only with descriptive captions.  This would require students to use their graphs to interpret new data and reinforces the skill of graphic interpretation.
· graphs and representative physical samples (i.e. folded newsprints containing the spatter samples or spatter tracings) organized into a file. In this case, a space will be needed to dry spatter samples before storing.
· an entirely digital guide with graphs and possibly digital photos of spatter patterns generated during these exercises.

Blood is mostly water, therefore the physical properties of water, its cohesion, adhesion, and high surface tension, affect the patterns blood makes when it spatters. This lab activity reinforces some of these important physical properties.  It could be conducted as a deductive activity in which students are asked to explain the results of the various experiments in terms of water’s physical properties.  It could follow, for example, a lab activity where students compare the properties (drop size, evaporation rate) of three different liquids and then precede, for example, a discussion of the differences in composition and physical properties between blood and water.
This activity as written also reinforces some of the key components of experimental design including dependent, independent, and control variables and allows for practice with graphing.  The graphs can be used for extrapolation and interpretation of data provided as part of another activity (see Cold Case Investigation activity).

Part II is optional and allows for further investigation with a focus on how force affects spatter patterns. In this activity, students determine the effect of blood volume, force, and surface texture and angle on the size, quantity, and distribution of spatter. These Part II activities are more sophisticated in terms of the physics content and necessarily more graphic in nature as they involve applying force to volumes of blood. Students should be forewarned about the potentially graphic nature of this activity and, based on individual past experience or sensitivity, may choose not to participate. Alternatively, fake blood of a color other than red can be used to lessen the visual impact of the spatter patterns, i.e. green blood could be made using green food coloring.  

The data and samples that are generated in Part II can be added to the field guide developed in Part I.
Instructors Notes: Creating a Field Guide to Blood Spatter, Part II
Procedure:  (Same as Part I) You can purchase stage blood (which will likely need to be diluted for this activity) or use colored water.  You will also need newsprint paper (we purchased a large roll from the local newspaper) or some other large sheets of white paper, droppers or micropipettes for measuring blood volume, meter sticks, rulers, pencils, calculators, clothing (a pair of jeans), pieces of carpet, glass, wallboard, vinyl tile, cloth or absorbent paper, and lab coats (disposable ones that can be reused work well) or old clothes.

In addition, for Part II, you will need to construct one or a few “force generator(s)” that will deliver sufficient force to splatter varying volumes of blood. Two short lengths of 1 X 4 or 1 X 6 can be joined by hinges and a spring to create a clapper-type force generator.  The top piece of wood can be drawn back to various degrees (angles).  More force will be generated as more stretch is placed on the spring.  A chart with a few angles indicated, ranging anywhere from 0 to 180o, can be used as a guide to help students set the top board of the clapper to a specified angle before release.  Cardboard boxes of various sizes (purchased at UHaul or elsewhere) can be partially cut away and lined with newsprint (clipped or taped to the inside) or other materials to collect and contain the splatter especially if open space is limited.  A large area for performing these experiments is ideal.
For Experiment #1, the students will be testing the effect of the volume of blood on the spatter pattern. This can be conducted on a large covered horizontal surface like the floor or using a lined cardboard box. 
For the remaining experiments (#2-4), the volume of blood used for each experiment should be held constant.  The decision about what volume to use could be derived by

· allowing the students to make a recommendation based on their results from experiment #1.

· assigning different groups of students different volumes to test.

· the instructor who has predetermined an ideal volume through experimentation with the force generator.

For Experiment #2, students will be determining whether the amount of force delivered to a given volume of blood alters the geometry of individual blood drops.  For this activity, a flat horizontal surface area, covered with newsprint, is required. As described earlier, depending on the size (and surface area) of your force generator, you may want to predetermine the volume of blood to be used for the remaining spatter activities (i.e. 2, 5 or 10 drops) or use a micropipette to deliver a constant volume for each of the activities. The goal is to create enough, but not too much, spatter for analysis.
Experiment #3 repeats the protocol developed in Experiment #2 using a vertical surface. This would simulate spatter onto a surface that is at a 90o angle to the floor (such as a wall) or on an individual (such as the perpetrator or an observer) who collects some of the spatter on their clothing. A large refrigerator-sized box can be used or walls can be covered with newsprint.  An object, like a pair of jeans, can be clipped to the side of a box or to the wall in the field of spatter.

Experiment #4 requires a large horizontal surface area like a portion of the floor, covered with newsprint, that allows for 360o access to determine whether blood spatter patterns exhibit directionality and whether points of origin for the blood source can be determined. 


As with Part I, you may want to review how to identify the independent variable, the dependent variable, and the controlled variables in an experiment and then later relate these concepts to the construction of graphs.  You could also ask students to develop a hypothesis that explains the results they obtained for each of the experiments.
In-Class Activity: Creating a Field Guide to Blood Spatter, Part II
Student Worksheet





Name  _____________________________

Section_______________Date__________







Names of Group Members _____________







___________________________________
Creating a Field Guide to Blood Spatter, Part II
Instructions:  Complete the following experiments by answering the questions.

Experiment #1: How does the volume of blood affect the spatter pattern when a constant force is applied?  Choose 3 or 4 different volumes to test (your instructor may suggest an appropriate range based on the parameters of the force generator). What does the pattern look like in terms of overall size, shape, number of drops, and position of drops?  Record your observations.

________________________________________________________________________

________________________________________________________________________

Trace the outer periphery of the entire pattern and measure the length and width (as best you can). If possible (depending on the volume of blood used), count the number of drops within the entire pattern or within a representative area.  Measure the size (length and width) of both the smallest and the largest spatter drops in the pattern. Record the range and other measurements, including units, in the table below for each volume tested. 





Force Applied: _________________
	Blood Volume
	Overall Pattern Dimensions: length and width
	Estimated Number of Drops in Pattern
	Drop Range: length and width of smallest drops
	Drop Range: 
length and width of largest drops

	
	L:
W:
	
	L:

W:
	L:

W:

	
	L:

W:
	
	L:

W:
	L:

W:

	
	L:

W:
	
	L:

W:
	L:

W:

	
	L:

W:
	
	L:

W:
	L:

W:


Experiment #2: When blood is acted upon by an outside force (simulated blunt force trauma), how is the geometry of the blood drops affected by the amount of force when it falls on a horizontal surface?  Keeping blood volume constant, vary the amount of force applied.  Do you observe any obvious changes in the shape of individual drops as increasing amounts of force are applied?  Explain. 
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Record measurements below for horizontal surface.      Blood volume used: ___________
	Force Applied to Constant Blood Volume
	Overall Pattern Dimensions: length and width
	Estimated Number of Drops in Pattern
	Drop Range: length and width of smallest drops
	Drop Range: 

length and width of largest drops

	
	L:

W:
	
	L:

W:
	L:

W:

	
	L:

W:
	
	L:

W:
	L:

W:

	
	L:

W:
	
	L:

W:
	L:

W:


Experiment #2: When blood is acted upon by an outside force (simulated blunt force trauma), how is the geometry of the blood drops affected by the amount of force when it hits a vertical surface (wall or clothing)?  Keeping blood volume constant, vary the amount of force applied.  Do you observe any obvious changes in the shape of individual drops as increasing amounts of force are applied?  Explain. 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Record measurements below for vertical surface.   Blood volume used: ____________

	Force Applied to Constant Blood Volume
	Overall Pattern Dimensions: length and width
	Estimated Number of Drops in Pattern
	Drop Range: length and width of smallest drops
	Drop Range: 

length and width of largest drops

	
	L:

W:
	
	L:

W:
	L:

W:

	
	L:

W:
	
	L:

W:
	L:

W:

	
	L:

W:
	
	L:

W:
	L:

W:


Compare the results of Experiments 2 and 3.  What are some general trends and conclusions you can draw from your results?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

How might these trends and conclusions be useful to a forensic analyst?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Experiment #4: Can the origin of a blood source be determined by examination of blood spatter?  Hold the volume of blood and force constant and move the force generator to different positions around the horizontal surface to create spatter patterns. Observe the shapes of the drops.  Is there an obvious directionality to the drops formed? Explain.
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
Draw a line through the long axes of a few of the drops and extend these lines until they converge.  Does the point of convergence approximate the original blood source?  How might this information be useful to a forensic analyst?
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

After completing the four experiments:

1) Construct graphs using the data you collected.  Each graph must be accompanied by a caption that explains the trends that were observed.

2) Organize your spatter patterns, data, and conclusions into a user-friendly field guide complete with a table of contents and page numbers.
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