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Gingerbread House Design Competition
Teacher’s Guide
by Melissa Brechner, CSIP Graduate Student Fellow, Cornell University
Overview 
This fun 1-2 day project allows students to be creative in solving a problem.  Students work in small groups to design and build a gingerbread house to the specifications of the contest variable of the teacher’s choosing.  Often the last day (or so) before the winter holiday break is hectic and it is difficult to gain students attention on course material.  This activity encourages creative thinking and forces group cooperation and participation.  With the addition of a short wrap-up discussion, students will learn that the process of design sometimes involves small changes and sometimes involves large changes, but the finished product is almost never identical to the initial design.
Subject 

Any
Audience 

Middle School or High School
Time Required

This can be accomplished in a single class period.  If the strength of the house will be tested, the icing must be allowed to dry and will therefore take two days.
Learning and Behavioral Objectives and Assessment Strategies
General Learning Objectives

· Students will learn the basic steps involved in taking an idea from design to completion.
· Students will practice working together in groups and refine their cooperation and compromise skills.
· Students will observe that many different approaches to a problem can be equally successful.
Materials
· One brick of cinnamon graham crackers per student group.  Note: A typical box of graham crackers contains three individually wrapped bricks of 9 or 11 crackers each. The cinnamon variety of graham crackers are more likely to be whole when just out of the box and stay strong when broken into smaller blocks than regular flavor.
· ½ cup of icing mixture (see recipe below), placed in pint-sized resealable bag

· Newspaper or aluminum foil to create a disposable workspace.

· Optional: Candy to decorate finished product.  Recommendations: Mini-marshmallows, licorice straws, gumdrops, mint rounds.
Procedure 
1.  Introduce the idea of building a gingerbread house, and emphasize that the first step is for students to design their houses on paper.

2.  Give students a goal to help focus their designs.  Suggested competitions: highest house, widest house with functional roof, strongest house (test strength with # of sandwich cookies the roof can support), most creative.

3.  Distribute building materials only after students have completed written designs illustrating how they plan to solve the assigned task.

4.  Allow students to build the houses and make suggestions as appropriate.

5 (Optional). Perform competition evaluations and award prizes if desired.

6.  Conduct follow-up discussion on successful design strategies. Ask each group to explain their original approach to house building and any changes they made based on their building experience. Conclude with a discussion of how students would change their design if they were to repeat the project.
Teaching Tips

· Encourage students to try to follow their plan.  Explain that while redesign is a common step in obtaining a successful outcome, it is worthwhile to make an honest attempt at creating the initial design before implementing changes.
· It takes more than the length of one lab class for the icing to harden.  If the design competition involves a test of strength, the icing must be allowed to set for one day.
· There can be much frustration in house creation.  Teamwork is essential, with students cooperating to hold the crackers in place while applying the icing. Be ready to encourage cooperation and compromise.
Icing Recipe
3 cups Confectioners sugar

2 Tbsp. Powdered egg whites

1 ½ tsp. Cream of tarter powder

6 Tbsp. Water

Whip with electric mixer until stiff peaks form (this takes a few minutes on the highest setting).  This icing will harden to a very stiff consistency in a few hours with the help of the powdered egg whites.
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Samples of stable, creative and tallest houses.
This material was developed through the Cornell Science Inquiry Partnership program (http://csip.cornell.edu), with support from the National Science Foundation’s Graduate Teaching Fellows in K-12 Education (GK-12) program (DGE # 0231913 and # 9979516) and Cornell University. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the NSF.
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