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OBJECTIVES

Provide a brief description of what the students will learn from this module. 
This module presents information about methods to collect, analyze, and interpret isotopic data collected from student hair samples.  Students learn how carbon isotope signatures are related to certain types of photosynthesis and thus plant groups and how nitrogen isotope signatures are related to herbivorous/carnivorous habits and trophic level. Comparisons are made between global populations groups and class results.  A case study concerning isotopic signatures from fast food items is also used to present additional isoforensic applications of carbon and nitrogen stable isotopic analysis.

EQUIPMENT AND MATERIALS 

What equipment and materials are needed for this module?
Students are provided with multiple data sets; 1) class carbon and nitrogen isotopic data of student hair samples previously collected and analyzed at an appropriate laboratory facility, 2) carbon and nitrogen isotopic data from human hair in geographic populations from around the globe; and graph paper.

What is the purpose of this module, and how does it relate to the content of the teacher’s current lesson plans? Where are you getting your information and theories? Have any other researchers been involved in development?
The purpose of this module is to immerse students in an application of isotopic chemistry under the forensic science umbrella. Students in participating classrooms become a sample population and thus are intimately tied into the module.  The analysis of hair samples is a standard analytical protocol in forensic science.  An additional case study of fast food analyses in an undercover investigation framework demonstrates additional methods used in a forensic science investigation.  The module procedures and protocol were developed by Bethany Cook but are supported by current published research (Carbon and nitrogen stable isotopes in fast food: Signatures of corn and confinement. Jahren and Kraft, 2008 and Serial analysis of stable nitrogen and carbon isotopes in hair: monitoring starvation and recovery phases of patients suffering from anorexia nervosa.  Mekota et al., 2006.)




PROCEDURE

Provide detailed instructions on how this module is taught.
Students participate in a 

NOTES AND OBSERVATIONS

What were challenges you encountered in the overall product of the module?
Website navigation was difficult for some students.  The intent was to encourage exploration in a guided way (additional instructions on the handout) but students still wanted to know if they were completing the online lab correctly.  The online nature of the lab allows students to make mistakes and go back to repeat steps but they were still hesitant to complete a step without approval.

What was successful?
Students enjoyed using the netbooks and working a module online.  The real life application and relevance of drug testing with a strand of hair intrigued many of them.  The realization that drug testing may not be a simple one reaction chemical test and the results may be subject to interpretation was engaging.

How was the students’ reception to the content of the module?
The context of the chemistry was well received however the process of fragmentation during mass spec analysis was very difficult to get across – this impeded the complete processing of why we were identifying cocaine fragments in the hair.
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