Learning Science Through Forensics Activities   

Activity #5: Creating a Field Guide to Blood Spatter, Part I 

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:

60-80 minutes

Introduction:  With the blood spatter activities (Part I alone or Part I and II in combination), students will 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 of some sort.

· 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.  The 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. Part I can be used as a stand-alone activity.
Instructors Notes: Creating a Field Guide to Blood Spatter, Part I
Procedure:  You can a) purchase stage blood (e.g. at www.stageandtheatermakeup.com) which may be need to be diluted for this activity to hasten drying, use colored water which may require students to trace the patterns with pencils so they are visible after drying, or make your own blood (from the Web: 1-2 handfuls of Nesquick or other cocoa mix mixed with1 cup of water, then add 30 drops of red food coloring and 5-6 drops of blue food coloring).You will also need newsprint paper (we purchased ours from the local newspaper) or some other large sheets of white paper, droppers, meter sticks, rulers, pieces of carpet, glass, vinyl tile, cloth or absorbent paper, and lab coats.  You can set up stations (though some experiments take longer than others) or provide enough materials for each group to complete all three experiments at their own pace.

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 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.

For reference purposes, the volume of an average blood drop is about 0.05 ml and assumes the shape of a sphere with a diameter of about 4.6 mm as it falls through the air. The cohesive forces of the hydrogen bonds that maintain the spherical shape of the blood drop as it falls are disrupted when the drop hits a surface.  The degree of disruption, as reflected in the degree and pattern of spatter, are dependent on the nature of the surface.

In-Class Activity: Creating a Field Guide to Blood Spatter, Part I

Student Worksheet





Name  _____________________________

Section_______________Date__________







Names of Group Members _____________







___________________________________
Creating a Field Guide to Blood Spatter, Part I

Instructions:  Complete the following experiments by answering the questions.

Experiment #1: How does the distance from which a single drop is released affect the spatter pattern?  Does a single drop of blood released from a height of 10 cm create the same sized (diameter or length and width) and same type of pattern as one released from the height of 50 cm or 1 m?  Choose a range of heights to analyze (minimum of five) to answer this question.

Independent variable, including units, for your experiment: _______________________

________________________________________________________________________

Dependent variable(s), including units, for your experiment: _______________________

________________________________________________________________________

Controlled variables for this experiment _______________________________________

________________________________________________________________________

Experiment #2: How does the volume of blood (one drop v. multiple drops on the same spot) affect the spatter pattern?  Do multiple drops of blood create a differently sized (diameter or length and width) or type of pattern than a single drop?  How can you test this?
Independent variable, including units, for your experiment: _______________________

________________________________________________________________________

Dependent variable(s), including units, for your experiment: _______________________

________________________________________________________________________

Controlled variables for this experiment _______________________________________

________________________________________________________________________

Experiment #3: How does the surface texture affect the blood spatter pattern?  Do blood drops on absorbent or textured materials create different patterns than on newsprint?  Five different materials are available for this experiment: carpet, glass, painted wallboard, newsprint, vinyl tile.
Independent variable for your experiment: _____________________________________

________________________________________________________________________

Dependent variable(s), including units, for your experiment: _______________________

________________________________________________________________________

Controlled variables for this experiment _______________________________________

________________________________________________________________________

After completing the three 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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