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Career, Technical, & Agricultural Education







PATHWAY:  
Nutrition and Food Science
COURSE:  

Food Science
UNIT 6: 

FCS-FS-6 Importance of Carbohydrates
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Annotation: 
In this unit, students will learn the definitions, functions, and importance of simple and complex carbohydrates. Students will explore how carbohydrates are created and utilize this understanding to make their own carbohydrates in the form of rock candy.

Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
15 Hours
Author: 
Alice Mullis
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-6 Students will discuss why carbohydrates are important in food preparation and preservation. 


a. Identify the functions of carbohydrates. 


b. Summarize how carbohydrates are produced through the process of photosynthesis. 


c. Define and identify the functions of simple and complex carbohydrates, define monosaccharides and disaccharides, and identify the role and function of sugars in food products. 


d. Define and identify starches and their role in food preparation. 

GPS Academic Standards:
SB1 

Students will analyze the nature of the relationships between structures and functions in living cells. 

SB3 

Students will derive the relationship between single-celled and multi-celled organisms and the increasing complexity of systems. 

ELA10RL5 
The student understands and acquires new vocabulary and uses it correctly in reading and writing. 

ELARL5

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

ELA11SV2
The student formulates reasoned judgments about written and oral communication in various media genres. The student delivers focused, coherent and polished presentations that convey a clear and distinct perspective, demonstrate solid reasoning and combine traditional rhetorical strategies of narration, exposition, persuasion and description. 

National / Local Standards / Industry / ISTE:

NFCS9.5

Demonstrate use of current technology in food product development and marketing.
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Enduring Understandings:
Carbohydrates are classified as simple and complex and play different roles in the diet and food preparation. Carbohydrates are the main source of energy for humans. Photosynthesis is the process by which plants convert energy from the sun into glucose. Chemistry is the foundation for understanding carbohydrates.
Essential Questions: 
· How are carbohydrates produced through photosynthesis?

· What is a simple carbohydrate?
· What are the functions of simple carbohydrates?

· What are the functions of sugar in food production?

· What is a complex carbohydrate?
· What are the functions of complex carbohydrates?
· What are the four categories of complex carbohydrates?
Knowledge from this Unit:  
Students will be able to: 
· Explain how carbohydrates are produced.

· Describe the importance of carbohydrates.

· Define monosaccharide and disaccharide.
· Identify and define the functions of simple and complex carbohydrates.
Skills from this Unit:  
Students will:
· Learn how carbohydrates are created through photosynthesis. 

· Use their understanding of carbohydrates to complete a lab on rock candy.
· Identify the role and function of sugars in food products. 
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Assessment Method Type: 
	
	Pre-test

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

	
	_X_ Quizzes/Tests

__ Unit test

	X
	Group project

	
	Individual project

	
	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

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

_X_ 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

_X_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_X_ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment Attachments and / or Directions: 
Simple Carbohydrates Test – administer following Lesson 2
Simple Carbohydrates Test Answer Key

Complex Carbohydrates Test – administer following Lesson 3
Complex Carbohydrates Test Answer Key
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•
LESSON 1:  Introduction to Carbohydrates

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


FCS-FS-6 Students will discuss why carbohydrates are important in food preparation and preservation. 


a. Identify the functions of carbohydrates. 


b. Summarize how carbohydrates are produced through the process of photosynthesis. 


c. Define and identify the functions of simple and complex carbohydrates, define monosaccharide and disaccharide, and identify the role and function of sugars in food products. 


d. Define and identify starches and their role in food preparation.
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· How are carbohydrates produced through photosynthesis?

· What is a simple carbohydrate?
· What are the functions of simple carbohydrates?

· What are the functions of sugar in food production?

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

	Galactose
	Fructose
	Ribose

	Sucrose
	Lactose
	Maltose

	Carbohydrate
	Photosynthesis
	Caramelization

	Lactose Intolerant
	Solubility
	Supersaturated

	Glycogen
	Hydrolysis
	Mannose

	Dextrose
	Molasses
	Ribonucleic acid (RNA)

	Saccharide
	Crystallization
	Retrogradation

	Slurry
	Carbohydrate Gum
	Cellulose

	Pectin
	Amylose
	Viscosity

	Opacity
	Translucency
	Roux

	Starch
	Polysaccharide
	Buerre Manie

	Cold Water Paste
	Paste
	Stability

	Sol
	Syneresis
	


6.
Present the Sugars PowerPoint to students. 
· There is an 8:36 minute video referenced in the PowerPoint you may like to show to students.  
· It can be viewed at http://www.sugar.org/.
•
LESSON 2:  Simple Carbohydrates

1.
Pass out the Simple Carbohydrates Worksheet to students. Instruct students to complete the worksheet while going through the Simple Carbohydrates PowerPoint.

2.
Present the Simple Carbohydrates PowerPoint to students. 

· Encourage students to take notes. 

· They should fill out their Simple Carbohydrates Worksheet as you go through the PowerPoint. 
3.
Pass out the Common Carbohydrates Handout.  
· Students should keep this keep as a reference study guide.
4.
Pass out the Simple and Complex Carbohydrates Vocabulary Worksheet. 
· Instruct students to complete definitions and/or functions. 
· Answers are located on the Simple and Complex Carbohydrates Vocabulary Worksheet Answer Key.
5.
Review vocabulary and completed worksheets.  

6.
Administer the Simple Carbohydrates Test.

•  LESSON 3:  Complex Carbohydrates

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

· What is a complex carbohydrate?
· What are the functions of complex carbohydrates?
· What are the four categories of complex carbohydrates?
2.
Ask students to get out their “Vocabulary Terms Simple & Complex Carbohydrates” student worksheet. Instruct students to complete remaining definitions and/or functions
3.
Pass out the Complex Carbohydrates Worksheet to students. 
· Instruct students to complete the Complex Carbohydrates Worksheet as you show the Complex Carbohydrates PowerPoint.


4.
Present the Complex Carbohydrates PowerPoint to students.  
· Encourage students to take notes in addition to filling out the Complex Carbohydrates Worksheet.
5.
Administer the Complex Carbohydrates Test.
•
ATTACHMENTS FOR LESSON PLANS:
Sugars PowerPoint
Simple Carbohydrates Worksheet
Simple Carbohydrates PowerPoint
Common Carbohydrates Handout

Simple and Complex Carbohydrates Vocabulary Worksheet
Simple and Complex Carbohydrates Vocabulary Worksheet Answer Key
Complex Carbohydrates Worksheet
Complex Carbohydrates PowerPoint
Carbohydrates Reference Web Sites
•
NOTES & REFLECTION: 


· Some Power Points include video or sounds on slides so be sure to turn on your sound when presenting them.

· Most Power Points have NOTES added to them so the teacher may desire to print out the “Note Pages” located on PowerPoint before presenting them. Use these notes to guide student note taking.  

· Use as the following as reference materials if you have access to them:

· Textbook:  Principles of Food Science. Goodheart-Wilcox. 2007. J. Ward. Chapters 8 and 9.

· Student Lab Manual/Study Guide: Principles of Food Science. Goodheart-Wilcox. 2007. J. Ward. 
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Culminating Unit Performance Task Title: 
Rock Candy Lab
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
1.
Prepare the classroom for the “Rock Candy Lab” before students arrive.

2.
Present the How to Make Rock Candy PowerPoint.
3.
Pass out the Rock Candy Lab Sheet.

4.
Divide the class into small groups and complete the “Rock Candy Lab”.  

· Students will make rock candy and observe crystal growth.

· They will record data for the next several days. Allow a few minutes at the beginning of class the next several days for students to observe and record data of crystal growth.  

· Remind students to complete the Post-Lab Questions and finalize the Rock Candy Lab Sheet by the last day of observation.

· Grade using the Rock Candy Lab Sheet Answer Key.  

Attachments for Culminating Performance Task: 
How to Make Rock Candy PowerPoint 

Rock Candy Lab Sheet
Rock Candy Lab Sheet Answer Key
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Web Resources:
http://edtech.kennesaw.edu/web/nutrit.html
http://www.exploratorium.edu/cooking/candy/recipe-rockcandy.html 

http://candy.about.com/od/hardcandyrecipes/r/rock_candy.htm 

Materials & Equipment: 
· Computer with internet access

· Projection Equipment

· Rock Candy Lab (materials needed per group)
· 500 grams granulated sugar

· 120 mL water

· ½ to 1 teaspoon flavoring extract or oil (optional)

· Food coloring (optional)
· Electronic balance

· 100-mL graduated cylinder

· 1-½ quart saucepan

· Large spoon

· Funnel

· Wooden skewer or string

· Wooden clothespin or pencil 

· Wax paper
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	X
	Audio File(s)

	X
	Interactive Whiteboard
	
	Calculator
	X
	Graphic Organizer

	X
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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