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Lesson Summary: This activity will demonstrate to students how changes in DNA can cause mutations.  Students will decode “DNA” to discover how they should build marshmallow creatures.  Some of the creatures will be normal healthy marshmallow creatures, while others will have mutations.  Students will observe these mutations and discuss what might have caused them.


Subject: 

Science: Life Science 
Grade Level: 

· Target Grade: 6
· Upper Bound: 8

· Lower Bound: 6
Time Required: One or two class periods.

Materials:

· large marshmallows
· multicolored miniature marshmallows
· blue and red pushpins 
· toothpicks
· Code Worksheets 1, 2, 3, 4, 5, and 6
Lesson Plan: 
· Review the Science 4 PowerPoint. 
· Tell students that they will get to decode the “DNA” of a marshmallow creature.  There are 6 sets of code provided: Worksheets 1, 2, and 3 are normal creatures with genetic variations, while 4, 5, and 6 have mutations.  Print out one of each of the mutated codes and equal numbers of the other 5.  Pass these out to the students, along with the materials.  
· This activity should be done individually.
· Emphasize to students that they must follow the instructions EXACTLY to construct their marshmallow creatures – even if they think there is something wrong with the instructions.
· Have students decode the “DNA” and build the creatures.
· Discuss the differences and mutations in the marshmallow creatures, using the questions in the Assessment section as a guide.
Assessment:  Discussion – have the students look around the room and observe the differences in the marshmallow creatures.  

· Which differences are caused by normal variations?  Which ones are mutations?  
· Answer:  The two-headed, three-eyed, and legless creatures have mutations.  The rest have normal variations.
· Note:  Students may ask why a hump is not a mutation.  Explain that this is a normal variation in the marshmallow creatures’ species (like different breeds of dogs).  It is not caused by changes in their DNA.

· What caused these mutations?  
· Answer: Changes in the DNA (or code).
· What change in the DNA produced the two heads?  Missing legs?  Three eyes?  
· Answer:  The two heads were caused by one part of the code being produced twice.   The missing legs were caused by part of the code being missing.  The three eyes were caused by wrong information in the code.
· Assuming that these creatures lived by the Dnieper River, near where the Hard River Escape Story takes place, what could have caused the changes in their DNA?

Background & Concepts for Teachers (optional):
· Students should understand that mutations (when referring to genetics) are caused by changes in DNA.  They should also understand the difference between mutations and natural variations.
Vocabulary / Definitions: 

· Mutation: an organism that has characteristics resulting from chromosomal alteration; the process by which such a sudden structural change occurs, either through an alteration in the nucleotide sequence of the DNA coding for a gene or through a change in the physical arrangement of a chromosome
· Natural Variation: Differences in appearance between members of the same species caused by normal DNA sequencing.  

References:
· http://www.lessonplanspage.com/ScienceBreakingCodeDNA46.htm
· http://esd.iu5.org/LessonPlans/reebop/reebopmain.htm
TEKS:

6.11 (A) Identify some changes in traits that occur naturally and through breeding

6.11 (B) Identify cells as structures containing genetic material

6.12 (B) Identify responses in organisms to external stimuli 
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