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This laboratory and associated materials are available on the webpage, www.MitoEducationResearch.com.  The materials are designed to inspire high school students and their teachers by connecting the biological concepts that learn in the classroom to scientific research.  
  
Subjects covered (reading and lab): 
Calorie content of food, Function of mitochondria, Macronutrients support metabolism

National Scientific and Engineering Practices:
A Scientific and Engineering Practices:
· Asking questions
· Analyzing and interpreting data
· Using mathematics and computational thinking
· Constructing explanations 
· Obtaining, evaluating, and communicating information

Alabama Course of Study Standards in Grades 9-12 Biology:
When completed in conjunction with science literacy:
· LS 2:  Obtain, evaluate, and communicate information to describe the function and diversity of organelles and structures in various types of cells (e.g., muscle cells having a lot of mitochondria, plasmids in bacteria, chloroplasts in plant cells, etc.). 
Alabama Course of Study Standards in Grades 9-12 Physical Sciences:
· PS3.D Energy in Chemical Processes and Everyday Life

Appropriate for:   	7-12 grade biology
Lesson Duration: 	60-90 minutes
Group Size: 		2-4 students (pairs is best)
Introductory materials for teachers and use in the classroom:
Visit the website (https://www.mitoeducationresearch.com/teachers-1) to download a PowerPoint that you can use in the classroom and link to a YouTube video that will walk you through the introductory materials. The video was created by a high school teacher who worked on the project and includes suggestions based on their experience in the classroom. Encourage your students to learn more about the caloric content of food, enzymes, the process of science, and careers in research by exploring the student section of our webpage.

Science literacy reading assignment:
The student reading materials may be downloaded from the teacher section of the webpage or you can encourage the students to read the material online in the student section (https://www.mitoeducationresearch.com/students-1).  In addition to reading the science literacy materials online, students can explore the other pages, photos, and videos of Dr. Hood’s research. The webpage is designed to help students see connections between each of the labs and scientific research being conducted at a university and to help them to envision a career in scientific research. The downloadable readings include comprehension questions to test reading literacy.   

Editable files:
Two versions of the labs are provided, a pdf version and an MS Word version.  Further, the MS PowerPoint is an editable file.  Teachers are encouraged to review each and modify the Word and PowerPoint document to suit use in your classroom.  

Materials and supplies:
Large can with top and bottom removed*	3 Dissection pins
Soda can					Glass stir rod
3 Corks 						Ring stand (with ring and clamps)
2 Foil pie pans					Graduated cylinder
Thermometer					1 small marshmallow (mini)
Tongs						1 peanut or walnut 
Gauze or cheese cloth				1 piece of dry cat food
Long handled lighter

*a small coffee can or a tall ~28 oz food can will work well.  

Recommendations for successfully completing the calorie lab:
1. This lab will work well with either peanuts or walnuts.  Peanuts will begin to burn more quickly but are more likely to burn out before combustion is complete while walnuts take a bit more patience to light but are less likely to burn out.  You may consider trying both before class.  Light-ability and duration of burn may vary with the lighters you are using and air flow in your classroom.
2. Check for food allergies before completing the lab.  Address any specific allergies according to student health plans.
3. The food being used in this lab is for testing purposes ONLY.  Please do not allow students to eat or taste food items. 
4. Consistently remind students about the importance of lab safety. In this lab students will be working with an open flame. You may wish for students to have a container of water at their station to drop burned items into once complete to reduce smell and chance of reigniting. 
5. Be sure that long hair has been secured away from the flame and that long or flowy clothing is secured.
6. Remind students to keep goggles on at all times.
7. Running a small fan can keep air circulating to help with the burn smell.  Labs equipped with exhaust systems are encouraged to run the system throughout the lab.
8. Students may struggle with calculations.  Encourage them to work cooperatively with others and to work slowly to avoid errors.
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