Project Design Guidelines Using the STEM Crossover Process
STEM is a common acronym which stands for Science Technology Engineering and Math. The Stem Crossover Process is selecting related academic content (primarily from mathematics and science) that is applicable to Engineering & Technology projects and also to the grade level of the students completing the project. As an Engineering and Technology (E&T) teacher you will design many activities and projects for you own use. The following information is intended to serve as a framework to guide your planning process. 

The first order of business is to become aware of what students are learning in your school and when. This can be done most easily by accessing the pacing guides and textbooks from the mathematics and science departments in your building. These items can be referred to as the STEM Crossover documents. Being familiar with these items will enable you to plan projects for use in your classroom that incorporate academic content on an appropriate level for your students. Becoming informed about what students are learning in their other classes will help you to see specific concepts which have direct application to projects that can be completed in E & T classes. For instance, ninth grade students who have learned Newton’s laws in their science class can apply that knowledge to the CO2 Dragster unit in their E & T class. Trigonometry functions from mathematics can be incorporated in a rocket activity to determine the altitude achieved. Many other similar connections between academic and E&T projects exist! It is up to the E&T instructor to seek out and incorporate these connections in meaningful ways as projects are designed and implemented. This is called the STEM Crossover process and it will prove to be very beneficial for you and your students. 
Step 1.  Choose an existing project or create one you would like to have your students complete.

Step 2.  Select an intended grade/class level for this project.

· Most projects can be adapted for the grade level. It is suggested that students be assigned projects that are more specific in nature in the lower level classes and progress to more open ended projects as they proceed to upper level courses. 

Step 3. Select related academic concepts from the Crossover documents (pacing guides and textbooks for the various math/science classes) that are appropriate for the intended grade level.
Step 4. Choose the constraints that will set the scope of the project and that will ensure students utilize the selected academic concepts in completing the project.
· Constraints are limitations or performance goals. For instance, you may want a robotic arm to be able to lift 5 pounds, or a cardboard chair to hold up 225 pounds, or a rocket to reach an altitude of 3oo feet, etc. Adding constraints requires students to incorporate specific predictions and calculations into their projects.
Step 5. Design instruction and assessment which includes the selected academic concepts. 

· Often you will be able to locate web-based tutorials students can utilize for help on the academic content selected to be part of the project.

Step 6. Plan a culminating assessment for the project that involves the use of the selected academic content as well as a high level understanding of the project. 
The following links provide a research-based rational for developing higher-order thinking through the use of student projects. E&T instructors should familiarize themselves with these resources and use them to help guide instruction. 
ITEA Standards for Technological Literacy

http://www.iteaconnect.org/TAA/PDFs/ListingofSTLContentStandards.pdf
Bloom’s Taxonomy

http://www.odu.edu/educ/roverbau/Bloom/blooms_taxonomy.htm
Depth of Knowledge Levels

http://www.missouriartscouncil.org/html/documents/DOKlevels.pdf
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