	Veterinary Presentation: Diabetes                 

	Teacher Lesson Plan
	How the Body Obtains and Uses Energy


	The Endocrine System and Hormones
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Where this lesson can be applied:
This lesson would be appropriate for use during a unit on body systems or on energy and energy transformations (energy conversions).
Lesson Objectives: The students will learn how the body converts the energy from food into usable energy in the body.   They will understand the basic energy transformations in the body by the digestive system and the cells.  Students will observe and investigate energy balance in the body and see some consequences of energy imbalances.   Students will also learn of calories as a unit of measurement of food energy and complete an experiment to determine calories in certain foods.
State and National Objectives:
	6th Grade Science TEKS New for 2010:
	7th Grade Science TEKS New for 2010:
	8th Grade Science TEKS New for 2010:

**TAKS Tested Year**
	National Science Standard:

	6.1 A, B Conducting investigations
6.2 A-E Scientific Inquiry Methods

6.3A-D Critical thinking and problem solving, use of logical reasoning to critique scientific explanations, use and limitations of models in science
6.4 A,B Using Tools and Equipment
6.8 A Compare and contrast Potential and Kinetic Energy

6.9 A-C Investigating Energy transfer, movement of thermal energy and demonstrating energy transformations.


	7.1 A,B Conducting investigations
7.2 A-E Scientific Inquiry Methods

7.3A-D Critical thinking and problem solving, use of logical reasoning to critique scientific explanations, use and limitations of models in science
7.4 A,B Using Tools and 
Equipment

7.6 A- C Identify organic compounds, distinguish between physical and chemical changes in the digestive system, recognize how large molecules are broken down into smaller molecules such as carbohydrates can be broken down into sugars.

7.7 B Illustrate the transformation of energy within organisms such as the transfer from chemical energy to heat and thermal energy in digestion.

7.12 B, D, E Investigating and identifying structure and function of organelles, cells and body systems.
7.12 F Recognize that according to cell theory all organisms are composed of cells and cells carry on functions such as extracting energy from food to sustain life.


	8.1 A,B Conducting investigations
8.2 A-E Scientific Inquiry Methods

8.3A-D Critical thinking and problem solving, use of logical reasoning to critique scientific explanations, use and limitations of models in science
8.4 A,B Using Tools and Equipment

8.5 D Recognize that chemical formulas are used to identify substances and determine the number of atoms of each element in chemical formulas containing subscripts.
	A-Scientific Inquiry
B-Physical Science
C-Life Science

F-Personal and Social Perspectives

G- History and Nature of Science



Background Information for Teacher: 
All living organisms need energy, where do they get this energy? “Higher” organisms get their energy from food.  Starch in food is digested into glucose. The process of oxidization of glucose happens through many stages and can be summarized in the following reaction: C6H12O6 + 6O2 → 6CO2 + 6H2O + energy. The final stages require oxygen and occur in the mitochondria, via the Krebs cycle. The chemical reactions of the Krebs cycle produce potential energy stored in ATP molecules, kinetic energy in the form of heat, carbon dioxide, and water.
What is the point of all this complication of small step-wise chemical reactions?  You might ask the students to speculate.  The answer: To trap energy in a storage form and to reduce loss to heat.  If food energy is released all at once, too much energy would get wasted!

What about fat and protein in food? Those molecules that are not used to make fat and protein in the body are chemically broken down into fragments that can enter the Krebs cycle for oxidative metabolism.
Plants capture the energy of sunlight. So why do even plants need mitochondria? The reason is because they trap the sun’s energy in the form of “food” (carbohydrates, proteins, and fats). Plants use mitochondria the same way animals do - to break down food to release energy in a controlled way.
A very in depth lesson on cellular production of energy can be found at 
https://vetmed.tamu.edu/peer/one-health/ 
Materials needed: 
How the Body Obtains and Uses Energy PowerPoint Presentation

Obesity Trend Map Foldable Template
Plastic Cups (two, or one per person if done as a lab, reusable each period)
Water

Tubs or sinks for water to drain into

How Many Calories in a Nut? Lab Activity
· Nut halves like dried almond, pecan, walnut or cashew 
· WARNING: Do not use nuts if you have students with allergies to nuts.  Other small foods that burn may be substituted like marshmallows or small pretzels.  Test burn samples of all foods ahead of time for safety purposes.
· Empty soda can (open but with tab still attached, 1 per each lab group)
· Small ball of clay (1 for each lab group)
· Aluminum foil
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Wire coat hanger (1 for each lab group)
· Straight pin (1 for each lab group)
· Thermometer that will fit in the opening of the soda can (1 for each lab group)
· Balance to take the mass of nuts

· Lighter for burning nut

· Safety Goggles and other safety equipment as necessary
Pre-requisite to Lesson:  
Veterinary Presentation
 and Background Information 
Lesson Procedures:  Based on 5 E Model
 – Engage, Explore, Explain, Elaborate, Evaluate
· Engage Step: Veterinary Presentation on Diabetes (1class period) 
Students will be able to interact with veterinarian and relate real world experiences to the topic at hand.  Students will be excited to share their experiences and it will engage them to want to learn more about the upcoming lesson.  They will be intrigued to see how the teacher is going to transition from this presentation an actual classroom lesson. This is a successful example of how to hook students at the beginning of a new lesson or unit. Veterinary video presentation may also be used. This lesson is designed to capitalize on students’ natural interest in animals to help motivate them to learn the required science curriculum. 
· Explore Step: Energy Balance Mini-Lab  (15 minutes)

· Students can work with a partner or this can be done as a demonstration using only two students.
· Each student will get a plastic cup.  One cup will have a small hole (the diameter of a pencil) in the bottom.
· Have the students fill each cup to the top with water.  The student who has the cup with the hole in it should cover that hole to keep the water in the cup.  
· Instruct the student with the cup with a hole in it to uncover the hole and let the water drain into a sink or tub.  The other student has to pour their water into their partner’s cup to keep the water level even with the top of the cup.  Let the students continue to do this until they get comfortable with the pace. The student who is filling the cup will have to occasionally fill his/her cup to keep up.
· Now, tell the students to do the same activity, but put less water in than the water that is draining out of the cup.  Have the students hypothesize what will happen BEFORE they start. Then start the activity. What happens? Answer: The cup gets low or even runs dry.  Ask if their hypothesis was correct.
· Lastly, do the same activity again, but instruct the students to put in more water than the water that is draining out.  Have the students hypothesize what will happen BEFORE they start. Then start the activity.  What happens? Answer: The cup overflows. Ask if their hypothesis was correct.
· Facilitate a class discussion on how this is like energy in the body.    The goal is to keep the cup full- or in balance-like the first demonstration.  It may not stay perfectly full, but the body systems work to keep the balance just like the partner worked to keep the cup full.  Ask the students to think of situations with that are like the second and third scenarios.  For example, when people are starving (not getting enough energy) they lose weight and are very lethargic.  Ask the students what they think happens in our bodies when we get an “overflow” of energy like in the third scenario.
· Explain Step: How the Body Obtains and Uses Energy PowerPoint Presentation (1 class period)
· The PowerPoint presentation informs the students about how the body uses energy and how the body breaks down food to get the chemical energy that it contains. It has a brief general discussion of energy and energy transformations.  It also covers calories as units of measurement of food energy and energy balance in the body.  It mentions consequences of energy imbalances and encourages healthy choices in teens.
· There are opportunities in the PowerPoint for students to answer questions and interact through discussion. Many of the questions in this PowerPoint are located in the notes section when viewed in edit mode.  
· There is a much more thorough explanation at a higher level at the PEER Website.  See “Resources for Teachers” below.  It could be used for more advanced students to gain much more knowledge about how the body uses energy.

· Elaborate Step Option One: How Many Calories in a Nut? (1 class period or longer if all three nuts are used) 
· This is a hands-on lab activity in which the students use basic Calorimetry to determine the amount of calories in various nuts.
· This lab requires mathematical calculations.  Formulas are provided, along with an example and a calculation guide to aid students in setting up the equations.  Encourage students to think about the kind of calculations needed before showing them the actual formulas.  Discourage the process of just plugging numbers into the formulas.  This will help students understand the application of math to biological issues. The formulas and calculation guide are included on separate sheets in the activity so the teacher may present these in stages if desired.
· This experiment calls for the use of nuts.  Dried almonds work very well.  Do not use nuts if students have allergies to them.  Alternatives can include mini marshmallows, small chips, or pretzels.  Be sure to test the foods ahead of time so that you can be prepared for how they burn.
· Elaborate Step Option Two:  Obesity Trends Map (15 minutes for discussion, more if foldable made)

· Use the links found in the Teacher Resources section to access an Obesity Trends Map.  It shows the percentages of obese adults in the United States from 1985 to 2002 or 2009 depending on the map used.  

· Progress through the years by clicking on the years at the bottom of the map.

· Tell students to predict what will happen for each year.

· Use the Obesity Trend Map Foldable template to create an accordion style deliverable with three maps.  Choose three years from the obesity trend maps, perhaps the first year (1985), a middle year, and the last year, and have the students color the maps according to the obesity trend map.  

· Have the students hypothesize about what is causing the alarming trend in obesity and what they think will happen in the future.

· Have students hypothesize and discuss whether they think this trend is happening in other nations.  Students could research other nations as a further extension. 

Foldable Instructions:


Print an Obesity Trend Map Foldable Template for each student.

Have students fold the paper in thirds with one United States map in each section, making the two folds in opposite directions (see picture).
Choose three years and direct students to label their maps for those three years on the lines provided.

Instruct students to color maps according to the obesity trend maps. Instruct them to include a key.

Maps may be glued or taped into students’ notebooks or journals as show in picture.
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· Extension: Hans Krebs Biography 

· There is an interesting biographical sketch of Hans Krebs, with emphasis on his childhood and family life, at http://peer.tamu.edu/curriculum_modules/Cell_Biology/module_3/storytime.htm. Your class undoubtedly has some students who can personally relate to Hans, even though he grew up in a different time and place.
· After reading, conduct a discussion about how the students think scientific discoveries are made now, compared to how Hans Krebs made discoveries.  Emphasize the conditions in which he worked and the obstacles he had to overcome.
· Evaluate Step – 
The “How Many Calories in a Nut?” lab activity can be traditionally graded.

Resources for Teachers:

· 5 E model site and other lesson plan formats

· http://cbm.msoe.edu/teacherWorkshops/mspResources/documents/day1/5eSummary.pdf 

· https://lesley.edu/article/empowering-students-the-5e-model-explained 

· Related PEER Curriculum
· https://vetmed.tamu.edu/peer/organ-systems/
· http://peer.tamu.edu/curriculum_modules/Cell_Biology/Module_3/index.htm
· Hans Krebs Biography
· http://peer.tamu.edu/curriculum_modules/Cell_Biology/module_3/storytime.htm
· Obesity Trends Map
· https://nccd.cdc.gov/dnpao_dtm/rdPage.aspx?rdReport=DNPAO_DTM.ExploreByLocation&rdRequestForwarding=Form Chose a location (any that you prefer) Click on the year in which you’d like to see the information. This map goes to 2018. This webpage also has interesting maps showing geographic relationship between obesity and diabetes.
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Lesson Plan








� Veterinary Visit or video presentation is highly recommended, but not mandatory, to use this lesson


� See 5E Model link under “Resources for Teachers” at end of  lesson plan
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