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PATHWAY:  
Nutrition and Food Science
COURSE:  

Food Science
UNIT 2: 

FCS-FS-2 Food Evaluation
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Annotation: 
Students will be able to both evaluate and recognize several sets of factors affecting food preference—including personal food and taste preferences, food product development and marketing techniques, and food safety and nutrition—from scientific, economic, and governmental standpoints.
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
10 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-2. Students will discuss how and why scientific evaluation of foods is conducted. 
a) Identify physical, physicochemical, and chemical techniques used for assessing food quality. 

b) Define sensory evaluation, identify the qualities that make up the sensory characteristics of food, and explain how taste, aroma, and mouth sensations combine to give food their flavor. 

c) Explain what sensory evaluation panels do, and conduct a sensory panel using appropriate controls; quantify and analyze the data. 

d) Discuss factors affecting a person’s food preference such as physical, psychological, cultural, and environmental influences. 

e) Describe the role of science in the development of new food products and the use of the scientific method. 

GPS Academic Standards:
SCSh1. Students will evaluate the importance of curiosity, honesty, openness and skepticism in science. 

SCSh2. Students will use standard safety practices for all classroom laboratory and field investigations. 

SCSh3. Students will identify and investigate problems scientifically. 

SCSh4. Students will use tools and instruments for observing, measuring and manipulating scientific equipment and materials. 

SCSh5. Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific explanation. 

National / Local Standards / Industry / ISTE:

NFCS9.3.4. Assess the influence of socioeconomic and psychological factors on food and nutrition behavior. 

NFCS9.5.6. Conduct sensory evaluations of food products 
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Enduring Understandings: 
Several sets of factors affect consumers’ food tastes and preferences, and these factors play important roles in the process of food product development. Human senses—hearing, eyesight, taste, texture—are all used when a food product is consumed and thus taken into account when developing a potentially new product for the market. Food products with similar qualities and characteristics are in competition with each other, making marketing techniques very important during food product development. All food products have standards to meet and regulations to abide by from various governmental agencies, such as safety and nutritional requirements.
Essential Questions: 
· Why is it important to understand the relationship between food and its appearance, smell, texture, and taste?

· How do sensory evaluation panels test food products?

· How are the principles of science applied to production, research, development, packaging and improvement of the food we use, eat and buy?
· Why is an understanding of food science and food technology important in the role of developing new food products?
· How can competition in the food market be good and bad?

· How can you relate the food products that you choose to eat not only to what you taste but to the process of food product development?
· How might the improvement of food technology and development be important in the future? Think of different scenarios, climates, populations, etc.

· Consider government regulatory agencies such as EPA, FDA, NSFS, USDA, and state and local agencies. How do they guide food product development?

· In addition to food product development, why is an understanding of the factors affecting consumers’ taste preferences, such as marketing strategies, nutritional facts, and governmental requirements, so important to both the food-producing industry and consumers? 

Knowledge from this Unit
Students will be able to:
· Explain the steps for conducting a food sensory evaluation.
· Discuss the components of food product development.
· Discuss the meaning of target market or market segment. 
· Understand the difference between qualitative research and quantitative research.

· Describe careers related to food production.  

Skills from this Unit: 
Students will: 
· Develop a new food product and packaging while adhering to food preparation safety.

· Plan and conduct a sensory evaluation.

· Apply the components of food product development to real-life scenarios.

· Relate focus groups to food product development.
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Assessment Method Type: 
	X
	Pre-test

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

	
	__ 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

__ 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

	X
	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

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
Food Product Development Pre-Test
Food Product Development Pre-Test Key
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•
LESSON 1:  HOW IS YOUR SENSE OF TASTE?  

1.     Identify the standards. Standards should be posted in the classroom.
FCS-FS-2. Students will discuss how and why scientific evaluation of foods is conducted. 
a) Identify physical, physicochemical, and chemical techniques used for assessing food quality. 

b) Define sensory evaluation, identify the qualities that make up the sensory characteristics of food, and explain how taste, aroma, and mouth sensations combine to give food their flavor. 

c) Explain what sensory evaluation panels do, and conduct a sensory panel using appropriate controls; quantify and analyze the data. 

d) Discuss factors affecting a person’s food preference such as physical, psychological, cultural, and environmental influences. 

e) Describe the role of science in the development of new food products and the use of the scientific method. 

2.     Review Essential Questions. Post Essential Questions in the classroom. 
· Why is it important to understand the relationship between food and its appearance, smell, touch (mouthfeel) and taste?
· How do sensory evaluation panels test food products?

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

	Marketing Strategy
	Prototype Formula
	Sensory Evaluation

	Focus Group Testing
	Adulterated Food
	Food Quality

	Food Engineering
	Food Packaging
	Nutrition Facts Label

	Target Market
	Dietary Guidelines for Americans
	Food Technology

	Marketing Strategy
	Olfactory Receptors
	Papillae

	Prototype Formula
	Sensory Evaluation
	Supertaster

	Taste Blind
	Qualitative research
	Quantitative research


4.
Present Sensory Evaluation of Food PowerPoint as an introduction to this unit. Distribute Vocabulary Terms Handout sheet. Explain sensory labs students will be conducting.
5.
Sensory Lab #1: “Is Seeing Believing?” Distribute Seeing is Believing Activity Worksheet and discuss as a class after completion.
6.
Sensory Lab #2: “Can You Taste Without Your Nose?” Distribute Taste Without Your Nose Activity Worksheet and discuss as a class after completion.
7.
Sensory Lab #3: “Oh, My – Papillae!” Distribute Oh My Papillae Activity Worksheet and discuss as a class the results.
8.
Sensory Lab #4: “Triangle Sensory Test with Oreo Cookies.” Distribute Oreo Cookie Sensory Test Activity Worksheet and discuss as a class after completion.
9.
Sensory Lab #5: “Mock Apple Pie.” Distribute Mock Apple Pie Lab Handout and the Apple Pie Recipe Handout so students can compare the ingredients between mock apple pie and authentic apple pie. Consider preparing a mock apple pie and an original apple pie for students to taste.
•
LESSON 2:  INTRODUCTION TO Food Product Development


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

· How are the principles of science applied to production, research, development, packaging and improvement of the food we use, eat and buy?
3. Food Product Development Pre-Test - Pre-test students before showing a video and presenting the next seven lessons. Refer to Food Product Development Pre-Test Key for answer key.
4. “Introduction to Food Product Development,” From Concept to Consumer: Food Product Development Teacher’s Manual, refer to Concept to Consumer Manual, Lesson 1, page 4. Introduce Unit and Lesson 1.
5. Distribute Concept to Consumer Video Questions Worksheet to students and explain briefly the video’s purpose to demonstrate the process of developing a new food product and how all the various disciplines come together for a successful result.
6. Show Video: “From Concept to Consumer: Food Product Development: by IFT” (21:40 minutes). Access the video at this Website - http://www.ift.org/Knowledge-Center/Learn-About-Food-Science/K12-Outreach/Video-and-Media/From-Concept-to-Consumer.aspx.
7. Review the pre-viewing questions to see how student’s answers differ.  
8. Summary: Ask students the post-viewing questions found on their Concept to Consumer Video Questions Worksheet to review the video as a class:
· What are the five stages of product development? Decide, Discover, Define, Develop, Deploy (launch)

· Which food-industry people would be part of a new food-product development team? Suppliers, nutritionists, food scientists, packaging specialists, sensory analysis, analytical chemists, marketing specialists, flavorists, microbiologists, food engineers.
· LESSON 3: BRAINSTORMING AND DECIDING—FOOD PRODUCT DEVELOPMENT

1. Review Essential Questions. Post Essential Questions in the classroom.
· Why is an understanding of food science and technology important in the role of developing new food products?
2. “Decide: Brainstorming, decision on new food product to research and develop,” From Concept to Consumer:  Food Product Development Teacher’s Manual, refer to Concept to Consumer Manual, Lesson 2, page 5. Introduce unit and Lesson 2.

3. Display products or pictures of products that fit a particular market niche.  (Example: sports drinks, children’s cereals, power nutrition bars).
4. Hand out and review Worksheets #1 and #2 from Concept to Consumer Student Worksheets (attachment is a collection of worksheets).
5.  Divide the class into teams and review brainstorming guidelines. Ask each team to decide upon both a leader and note-taker. Students will use worksheet to help them brainstorm ideas for a new food product, and decide on one or two to present to class.
6. Team leaders will write their team’s best ideas on the board and discuss their merits. After all teams have presented their ideas, the class will come to consensus on the food product they all want to develop.
7. Once the new food has been determined, the class should brainstorm a working name for the product. This may change when the final steps have been concluded.
8. Summary: Ask the following question for discussion: 
· Why would a food product name change after the final stages of the development? 
• LESSON 4:  Discover—the competitive market 


1. Review Essential Questions. Post Essential Questions in the classroom.
· How can competition in the food market be good and bad?
2.     “Discover, Part I: The Competitive Market,” From Concept to Consumer: Food Product Development Teacher’s Manual, refer to Concept to Consumer Manual, Lesson 3, page 6. Introduce lesson 3.

3. Discussion questions and topics:

· Ask students to name some products that are in competition with each other (children’s cereals, sports drinks, soft drinks, athletic shoes and others).

· Ask students to think of specific ways for how each product attracts customers (stressed are usually a product’s benefits, uniqueness, and appeal to a particular audience).

· Students will brainstorm which products might be in competition with their product. Students are to keep notes.

· Discuss the difference between qualitative and quantitative research: qualitative research is based on data collected through observations, and quantitative research is based on numbers and statistics.

4. Review Worksheet #3 from Concept to Consumer Student Worksheets worksheet collection with the class. Assign a group of students to survey a neighborhood supermarket to see if there are other foods similar to, or exactly like, the food product selected by the class. Have them complete Worksheet #3. Students will check labels for ingredients, note sizes, and types of containers, and where the product is situated in the store. Summarize and report to class.
5. Summary: Additional discussion questions:
· How do these findings impact the potential success of the food product selected by the class?  
· How is this information going to help you on your product development? 
· What do you have to discover next and what tools are you going to use?
• LESSON 5:  Discover—Planning & Conducting Consumer Focus Groups 

1. Review Essential Questions. Post Essential Questions in the classroom.
· How can you relate the food products that you choose to eat not only to what you taste but to the process of food product development?

2. “Discover, Part II: Planning and Conducting Consumer Focus Groups,” From Concept to Consumer: Food Product Development Teacher’s Manual, refer to Concept to Consumer Manual, Lesson 4, pages 6-7.

3. Ask students to discuss the type of people (markets) they believe would be most interested in purchasing their new food product and how they could find those people in school or at home. How and where could students interview them?
4. Discuss the differences between screening tools and focus groups in market research.
5. Discuss why screening is important for the success of focus groups.
6. List the components of a screening tool.
7. Discuss the meaning of target market or market segment. Give examples of target markets (teens, children, retirees, athletes, teachers, etc.).
8. What is the process used in the development of new food products for the marketplace?
9. Assign one or more teams to screen students on campus and select those most appropriate for the focus group. Distribute Worksheet # 4 from Concept to Consumer Student Worksheets.

· Students will arrange for a focus group using the criteria on page 7 in Concept to Consumer Manual.
· Ask students to summarize their plan to the class for conducting the focus groups, and then allow them to get started. After focus groups have been conducted, the note-takers will summarize and report their findings to the class.

10. Summary: How do focus group comments impact your decision to market your product? Hold discussion.
• LESSON 6:  Define—Fitting Consumer Needs

1.     Review Essential Questions. Post Essential Questions in the classroom.
· How might the improvement of food technology and development be important in the future? Think of different scenarios, climates, populations, etc. 

2. “Define: Fitting Consumer Needs,” From Concept to Consumer: Food Product Development teacher’s manual, refer to Concept to Consumer Manual, Lesson 5, page 8. Introduce lesson 5.

3. Explain that students will break into teams to study various aspects of the food product development process (refer to page 8 of Concept to Consumer Manual for team instructions -Team #1 / Team #2 / Team #3). 

4. Use Worksheet #5 from Concept to Consumer Student Worksheets.
5. Summary: Distribute Worksheet # 7 from Concept to Consumer Student Worksheets for students to review. Can students think of other factors that cause food spoilage?
• LESSON 7:  DEVELOP—FORMULATION, PACKAGING, LABELING, GOVERNMENT REGULATIONS 


1.     Review Essential Questions. Post Essential Questions in the classroom.
· Consider government regulatory agencies such as EPA, FDA, NSFS, USDA, state and local agencies. How do they guide food product development?
2. “Develop: Formulation, Packaging, Labeling, Government Regulations,” From Concept to Consumer:  Food Product Development Teacher’s Manual, refer to Concept to Consumer Manual, Lesson 6, page 9. Introduce lesson 6.

3. Discuss the food nutrition label (Nutrition Facts) that must be designed and applied to the food product package.  Have students check out some labels from items they have at home (or bring some to school for them to view).
4. Describe how food scientists work and contribute to the develop component of the food development process.  

5. Students will return to teams from the previous lesson and use Worksheet # 7 from Concept to Consumer Student Worksheets to perform the following duties:
· Team #1—Formulate the Product, Conduct Sensory Evaluations

· Team #2—Packaging and Labeling

· Team #3—Shelf Life and Food Spoilage

6. Summary: List what is required and optional on a food label (Nutrition Facts).
• LESSON 8:  DEPLOY—MARKETING THE PRODUCT

1.     Review Essential Questions. Post Essential Questions in the classroom.
· In addition to food product development, why is an understanding of the factors affecting consumers’ taste preferences, such as marketing strategies, nutritional facts, and governmental requirements, so important to both the food-producing industry and consumers? 

2. “Deploy: Marketing the Product,” From Concept to Consumer:  Food Product Development Teacher’s Manual, refer to Concept to Consumer Manual, Lesson 7, pages 10-11. Introduce lesson 7.

3. In what ways are products advertised and promoted? Have students brainstorm and discuss, and show examples of advertising.

4. Divide class into three groups to create advertising ads for a magazine and TV commercial and create a jingle or tagline for the product using Worksheet #8 from Concept to Consumer Student Worksheets.

•
ATTACHMENTS FOR LESSON PLANS:

Sensory Evaluation of Food PowerPoint
Vocabulary Terms Handout

Seeing is Believing Activity Worksheet
Taste Without Your Nose Activity Worksheet
Oh My Papillae Activity Worksheet
Oreo Cookie Sensory Test Activity Worksheet
Mock Apple Pie Lab Handout
Apple Pie Recipe Handout

Concept to Consumer Manual

Concept to Consumer Video Questions Worksheet 
Concept to Consumer Student Worksheets
•
NOTES & REFLECTION: 

The lab activities in Lesson 1 involve tasting and testing various food products, so be sure to ask students if they have any food allergies. For the Culminating Performance Task, the attachment Food Science Activity Guide Manual (84 pages) consists of multiple activities/experiments; instructors may browse through this and select one or more additional activities to relate to food product development.
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Culminating Unit Performance Task Title: 
Food Product Development Review
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
1. Present the Food Product Development PowerPoint to students as a method of reviewing this unit.
2. Browse through the Food Science Activity Guide Manual and select a final activity for students to complete either as homework or in class to relate to food product development.

3. Assign students to read a current event news article and write a summary of the article. Recent articles are attached and may be distributed to further illustrate the specific factors involved in the articles’ subject products’ development.
4. For more teaching materials on food product development, refer to textbook Principles of Food Science, Goodheart-Wilcox, 2007, Janet Ward, Chapter 24, “Research: Developing New Food Products,” pages 547-566.

Attachments for Culminating Performance Task: 
Food Product Development PowerPoint
Food Science Activity Guide Manual
Food Trends to Watch Article Handout
Catering to Kids’ Taste Article Handout
Best and Worst Food Products 2010 Article Handout
Jelly Belly Chocolate Dips Article Handout
Silent Sodium Article Handout
Taste Test Article Handout
Umami Article Handout
Super Food or Super Swindle Yogurt Article Handout
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Web Resources:
· Mock Apple Pie Lab Handout sources (in the order in which they appear on the handout): 
“Where did Mock Apple Pie Originate?” file:///K:/%233_FS_UNIT_2/MOCK%20APPLE%20PIE%20RECIPE%20-%20%20Kraft%20foods_com_files/Science%20of%20Seasoning%20Mock%20Apple%20Pie%20Recipe.htm.
“What about Mock Apple Pie?” http://www.foodtimeline.org/foodpies.html#mock.
“American Apple Pie,” http://www.foodtimeline.org/foodpies.html#applepie.

“Crème of Tartar,” http://www.cooksillustrated.com/howto/detail.asp?docid=1020.
“What and Where is Cream of Tartar?” http://www.ochef.com/933.htm.
“How Can Artificial Flavoring Taste Like the Real Thing?” http://www.exploratorium.edu/cooking/seasoning/taste/index.html, and http://www.exploratorium.edu/about/about_website/use_policy.php.
“Mock Apple Pie Recipe,” http://www.kraftrecipes.com/recipes/ritz-mock-apple-pie-53709.aspx, and file:///K:/%233_FS_UNIT_2/MOCK%20APPLE%20PIE%20RECIPE%20-%20%20Kraft%20foods_com_files/Science%20of%20Seasoning%20Mock%20Apple%20Pie%20Recipe.htm.
· Source used for the Apple Pie Recipe Handout: http://www.ehow.com/print/how_5167948_make-pie-fresh-apples.html.
· Video: “From Concept to Consumer: Food Product Development: by IFT (21:40 minutes), http://www.ift.org/Knowledge-Center/Learn-About-Food-Science/K12-Outreach/Video-and-Media/From-Concept-to-Consumer.aspx 

· “The Best and the Worst Food Products of 2010” (Best and Worst Food Products 2010 Article Handout): http://www.supermarketguru.com/index.cfm/go/sg.viewArticle/articleId/1727. 
· “Catering to Kids’ Taste” (Catering to Kids Taste Article Handout), http://www.supermarketguru.com/index.cfm/go/sg.viewArticle/articleId/1787.
· “2011’s Food Trends to Watch” (Food Trends to Watch Article Handout), http://www.supermarketguru.com/index.cfm/go/sg.viewArticle/articleId/1672.

· “Silent Sodium in our Favorite Eats” (Silent Sodium Article Handout), http://www.supermarketguru.com/index.cfm/go/sg.viewArticle/articleId/1398.

· “The Taste Test” (Taste Test Article Handout), http://www.foodnutritionscience.com/index.cfm/do/monsanto.article/articleId/494.cfm.
· “Umami” (Umami Article Handout), http://www.foodnutritionscience.com/index.cfm/do/monsanto.article/articleId/489.cfm.

Materials & Equipment: 
Computer with Internet access
Oven (if instructor prefers to bake mock apple pie and/or apple pie in the classroom)

For Seeing is Believing Activity Worksheet:
· Two 2-liters of lemon-lime soda

· Red and blue food coloring

· 6-8 ounce plastic cups (total should equal twice the number of students)

· Marker

· Ballots

· Calculators

For Taste Without Your Nose Activity Worksheet:

· Set of individually wrapped candies with four to five different flavors—students will be in pairs; each pair should receive at least two pieces of every flavor and at least eight pieces total.

· Blindfolds/handkerchiefs (one per pair of students)

· Scorecards

· Saltine crackers (enough so blindfolded students can clean their palates between each sample)

· Water (enough so blindfolded students can clean their palates between each sample)

For Oh My Papillae Activity Worksheet:

· Blue food coloring (participating students will put a few drops on their tongues)

· Mirror or handheld mirror to pass around

For Oreo Cookie Sensory Test Activity Worksheet:

· Low-fat Oreo cookies with normal cream filling (total should equal 1.5 times the number of students)
· Original Oreo cookies (total should equal 1.5 times the number of students)

· Small white paper plates

· Marker

· Sensory ballots (sample ballots provided on worksheet)

· 6-8 ounce plastic cups (one per student)

· Water

For Mock Apple Pie Lab Handout (“Mock Apple Pie Recipe”):

· Pastry for 2 crust 9-inch pie

· 36 Ritz Crackers or other buttery snack crackers

· Sugar (2 cups)

· Cream of tartar (2 teaspoons)

· Water (1 ¾ cups)

· One lemon

· Lemon juice (2 tablespoons)

· Butter or margarine (2 tablespoons)

· Ground cinnamon (1/2 teaspoon)

For Apple Pie Recipe Handout:

· 4-6 apples 
· 1 cup of sugar 
· 1 tablespoon of flour 
· 1 teaspoon of cinnamon 
· ½ teaspoon of nutmeg 
· 2 pie crusts (one for the top, another for the bottom) 
· A few pats of butter or margarine

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

	
	Interactive Whiteboard
	
	Calculator
	
	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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