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Career, Technical, & Agricultural Education







PATHWAY:  
Nutrition and Food Science
COURSE:  

Food Science
UNIT 4: 

FCS-FS-4 Energy in Food Preparation and Preservation
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Annotation: 
This unit describes how energy is used in cooking as well as in food preservation. 
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  

11 hours
Author: 

Rhonda Barlow – Glynn County

Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
FCS-FS-4. Students will discuss how energy works in food preparation and preservation. 


a. Explain how heat is transferred in the cooking, baking, and thermal preservation processes and demonstrate the methods of boiling, roasting, and microwaving. 


b. Compare the effect of various temperatures on rates of chemical and physical reactions. 

GPS Academic Standards:

SPS7.
 The student will relate transformations and flow of energy within a system. 

S8P2.
 Students will be familiar with the forms and transformation of energy. 

SC5. 

 Students will understand the rate at which a chemical reaction occurs can be affected by   

 changing concentration, temperature, or pressure and the addition of a catalyst. 

ELARL5.   The student participates in student-to-teacher, student-to-student, and group verbal   interactions. 

National / Local Standards / Industry / ISTE:

NFCS9.5.5. Implement procedures that affect quality product performance.
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Enduring Understandings: 

· Heat is transferred in cooking via conduction, convection or radiation.

· Thermal preservation involves changing the temperature of food in order to stop or slow the growth of bacteria in order to prevent spoilage.
· Methods of thermal preservation include blanching, pasteurization, sterilization, refrigeration and freezing.
Essential Questions: 
· How is heat transferred using conduction?

· How is heat transferred using convection?
· How is heat transferred using radiation?
· What materials are best for conducting heat?
· How does a microwave oven work?
· What is thermal preservation?
· What is blanching?
· What is pasteurization?
· What is sterilization of food?
· How does refrigeration help to prevent food from spoiling?
· How does freezing help to prevent food from spoiling?
· How does canning help prevent food from spoiling?
Knowledge from this Unit:  
Students will be able to: 

· Explain how food is cooked by use of conduction, convection, and radiation.
· Explain how food is cooked in a microwave oven.

· Discuss what blanching does to food.

· Discuss what pasteurization does to food.

· Discuss what sterilization does to food.

· Explain how refrigeration and freezing help to prevent food spoilage.

Skills from this Unit:  
Students will be able to:

· Choose the best materials for cookware.

· Demonstrate how to blanch vegetables.

· Properly operate a microwave oven.

· Measure solids and liquids correctly, using the correct measuring devices.
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Assessment Method Type

	X
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

	X
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

_X_ Lab Book

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences

__ Partner and small group discussions

__ Whole group discussions

__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	X
	Post-test


•
LESSON 1: Heat Transfer


1.
Identify the standards. Standards should be posted in the classroom.

FCS-FS-4. Students will discuss how energy works in food preparation and preservation. 


a. Explain how heat is transferred in the cooking, baking, and thermal preservation processes and demonstrate the methods of boiling, roasting, and microwaving. 

2.
Review Essential Questions. Post Essential Questions in the classroom.
· How is heat transferred using conduction?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Heat transfer
	Conduction
	Convection

	Radiation
	Microwave
	Magnetron Tube

	Kinetic Energy
	Thermal Preservation
	Sterilization

	Pasteurization
	Blanching
	Hot Spots


4. 
 Ask students how they think food gets cooked.  List their answers on the board.  Briefly discuss how all of the answers may be correct.
5.
 Give students the Heat Transfer Pre-test.  Before administering the test, explain that this is just to see what 
they already know about this topic and that the grade will not count.  It will also help them to get an idea of 
what they are going to learn. 

6.      Pass out the Heat Transfer Note Taking Guide. 

7.      Go over the Heat Transfer PowerPoint through slide 7.  Have students fill in the handout as you guide  
         them through the discussion of the information.

8. 
Have students complete the lab: Boiling Lab. The potatoes will be stored for lab on the next day.

· See attachment for supplies and instructions.
9. 
Ticket out the door – Give students a small piece of paper.  Tell them to list one thing they learned about 
conduction.

•
LESSON 2:  Convection


1. Review Essential Questions. Post Essential Questions in the classroom.
· How is heat transferred using convection?


2.    Show and discuss the remainder, slides 8-12, of the Heat Transfer PowerPoint on convection. Have students fill in the questions on the Heat Transfer Note Taking Guide. 
3.     Give each student a plain piece of white paper (8 ½ X 11”).  Tell them to divide the paper in ½ and make a mini poster which illustrates conduction on one side and convection on the other.  Pass out crayons, markers or colored pencils if available for the students to use.  Display the mini posters on the wall after discussing them. 
4. 
Have students complete the lab: Baking Lab – Cheesy Mashed Potatoes. 

· See attachment for supplies and instructions.

5.
Ticket out the door- Give students a small piece of paper. Have them draw a picture showing how 
convection works.
•
LESSON 3:  Cookware Lab


1.
Review Essential Questions. Post Essential Questions in the classroom.

· Which materials are best for conducting heat?

2.     Have students complete the lab: Cookware Test Lab.  
· See attachment for needed supplies. 

3.     Ticket out the door- Give students a small piece of paper. Have students list their top two choices for
         cookware and explain those choices.
•
LESSON 4:  Radiation


1. Review Essential Questions. Post Essential Questions in the classroom.
· How is heat transferred using radiation?
· How does a microwave oven work?

2. Show and discuss the Radiation – Microwaves PowerPoint. Have students complete the Radiation –Microwave Note Taking Guide.

· See attachment for supplies and instructions.
3. Have students complete the handout: Microwave Crossword. 
· See attachment for supplies and instructions.
4. Have students complete the lab: Microwave Lab – Sliced Baked Potatoes. 
· See attachment for supplies and instructions.
5. Ticket out the door- Give students a small piece of paper. Have them list 5 things they learned today about radiation and microwaves.
•
LESSON 5:  Thermal Preservation

1.
Review Essential Questions. Post Essential Questions in the classroom.
· What is thermal preservation?
· What is blanching?
· What is pasteurization?
· What is sterilization?
· How does refrigeration preserve food?
· How does freezing preserve food?

2. Give students a copy of the handout Thermal Preservation Note Taking Guide.  
· See attachment for supplies and instructions.
3. Show and discuss the Thermal Preservation PowerPoint and Thermal Preservation – Cold Processing.
· See attachment for supplies and instructions.
4. Play Bingo with the class. Give each student a copy of the blank Bingo sheet and a copy of the word list Heat Transfer Bingo Word List.  Have students write one word from the list on each space.
· See attachment for supplies and instructions.
5. Give out small pieces of colored paper to use for markers.
6. Call out questions from the attachment Heat Transfer Bingo Questions.
· See attachment for supplies and instructions.
7. Make a mark next to each question as you call it, so that you can check when a student calls out Bingo.  If desired, you may give small prizes to the winners (pencils, erasers, stickers, etc.).
8. Ticket out the door- Print copies of the essential questions for the unit. Pair students up by doing AB, AB, etc. Give each pair a question. Have them discuss it with their partners and record their answers and turn in. 
•
LESSON 6:  Comparing Frozen, Canned, and Fresh

1. Review Essential Questions. Post Essential Questions in the classroom.
· How does freezing help to prevent food from spoiling?
· How does canning help prevent food from spoiling?
2. Invite the local County Extension Agent to come and demonstrate the canning process with a pressure canner and freezing fruits and vegetables, emphasizing how each helps prevent food from spoiling. 

3. Assign each student three to four questions from the Frequently Asked Questions About Freezing and Frequently Asked Questions About Canning handouts. Have each student research assigned each question and prepare three to four PowerPoint slides to be added to a large group PowerPoint entitled ‘Preventing the Big Spoil’. Review answers to help students correctly answer each question. Give students the Graphic Organizer for Slides as a supplement to help create their slides. 
· See attachment for supplies and instructions. 
4. Have each student present their section of the PowerPoint ‘Preventing the Big Spoil’ to the class and give students opportunities to ask questions about information if time permits.

•
LESSON 7:  Review and Test

1. Review Essential Questions. Post Essential Questions in the classroom.
· What is heat transfer?

· How is heat transferred using conduction?

· How is heat transferred using convection?

· How is heat transferred using radiation?

· How does a microwave oven work?

· What is thermal preservation?

· What is blanching?

· What is pasteurization?

· What is sterilization?

· How does refrigeration help to prevent spoilage?

· How does freezing help to preserve food?
· How does canning help prevent food from spoiling?
2. Have students complete the Heat Transfer Crossword Puzzle for review.
· See attachment for supplies and instructions.
3. Give students the Heat Transfer Post Test. 
· See attachment for supplies and instructions.
•
ATTACHMENTS FOR LESSON PLANS:
· Heat Transfer Pre-Test

· Heat Transfer Pre-Test Answer Key

· Heat Transfer Note Taking Guide

· Heat Transfer PowerPoint

· Boiling Lab

· Baking Lab – Cheesy Mashed Potatoes

· Cookware Test Lab

· Radiation – Microwaves PowerPoint
· Radiation – Microwaves Note Taking Guide

· Microwaves Crossword 
· Microwave Lab – Sliced Baked Potatoes

· Thermal Preservation Note Taking Guide

· Thermal Preservation PowerPoint
· Thermal Preservation – Cold Processing Power Point

· Bingo Sheet

· Heat Transfer Bingo Word List

· Heat Transfer Bingo Questions

· Frequently Asked Questions About Freezing
· Frequently Asked Questions About Canning
· Graphic Organizer for Slides 
· Heat Transfer Crossword 

· Heat Transfer Post Test

· Heat Transfer Post Test Answer Key
•
NOTES & REFLECTION: 

Any good food science text can be used, as needed for reference.  If none is available, online resources are abundant. Recommended Text: Principles of Food Science, Goodheart-Wilcox
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Culminating Unit Performance Task Title: 
Preservation Techniques Storyboard
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

Students should select two types of preservation discussed in this unit. Have students create a story board going from start to finish documenting their own preservation tasks. Students should tell every step taken to preserve foods of their choice. Have students bring in their “storyboard” and their two types of preservations. Have other faculty judge based on appearance, steps taken to complete the preservation, and the quality of the “storyboard”. Students should use a tri-fold board for the “storyboard”.
Attachments for Culminating Performance Task: 

No Attachments

Web Resources:


www.puzzlemaker.com
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	X
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
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