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Career, Technical, & Agricultural Education







PATHWAY:  
Nutrition and Food Science
COURSE:  

Food Science
UNIT 14: 

FCS_FS_14 Emerging Technology
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Annotation: 
Technology plays a tremendous role in the study, processing and preparation of our food products. New developments and discoveries allow food scientists to expand our food beyond the typical storage or preparation methods. With these developments, new careers in food science and nutrition are emerging along with new food products and packaging methods. 
Grade(s):  

	
	9th

	
	10th

	X
	11th

	X
	12th


Time:  

5 Hours
Author: 

Helen Hawver
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.
[image: image2.jpg]% FOCUS STANDARDS




GPS Focus Standards: 
FCS-FS-14: Students will examine emerging technology in the field of food science. 


a. Describe the benefits of various technological advances on the scientific study, processing, and preparation of food products. 


b. Describe examples of emerging technologies that may impact careers in food science and nutrition. 


c. Explore new types of food products and examine emerging food packaging technology. 

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

SCSh7. Students will analyze how scientific knowledge is developed. 

SCSh8. Student will understand important features of the process of scientific inquiry. 

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: 

Students will understand the vital role technology plays on the development of new food products, 
packaging methods, and the development of new careers in food science and nutrition.
Essential Questions: 
· What are the benefits of technological advances on food products?
· What are some emerging technologies in food science that would impact careers in food science and nutrition?
· What are some new food products and packaging methods?
Knowledge from this Unit:  
Students will be able to: 
· Describe new technologies that affect food products and packaging.
· Identify how technology impacts careers in food science and nutrition.
· Evaluate the benefits of emerging technologies in food science.
Skills from this Unit:  
Students will:
· Recognize how technology impacts food science and nutrition.
· Create a project addressing twenty-first century food technologies.

· Explore emerging careers in food science.
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Assessment Method Type: 
	
	Pre-test

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

	
	_X_ Quizzes/Tests

_X_ Unit test

	X
	Group project

	X
	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
_X_ Partner and small group discussions

_X_ Whole group discussions
_X_ 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
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•
LESSON 1: Benefits of Technology in Food Science

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

FCS-FS-14: Students will examine emerging technology in the field of food science. 


a. Describe the benefits of various technological advances on the scientific study, processing, and preparation of food products. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· What are the benefits of technological advances on food products?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Food Irradiation
	Food Transportation
	Packing Materials

	Freezing
	Reduced Oxygen Packaging
	Controlled Atmosphere Packaging

	Molecular Gastronomy
	High-Pressure Processing (HPP)
	Risk-Based Safety Assessment

	Culinology
	Clean Labels
	Green Processing and Packaging

	Salt Reduction
	Modified Atmosphere Packaging
	


4.
Pass out the Food Science Vocabulary Worksheet. Have students define the terms listed.

5.
Pass out the Emerging Technology Notes Handout to students needing additional assistance.

6.
Food Science: Overview and History
· Access this video via United Streaming by clicking on the link below: http://player.discoveryeducation.com/index.cfm?guidAssetId=601740B4-BD0A-414D-886C-E85DF334731A&blnFromSearch=1&productcode=US 

· Students will only view the segments titled “Food Science: Overview and History”
· These segments will give students an idea of what this unit will entail, as well as a lead into the project below.
7. 
Display Emerging Technology PowerPoint Slides 1-3
· Slide 3 includes the list of words from the Food Science Vocabulary Worksheet. Students should fill out the Food Science Vocabulary Worksheet at this time. 

· Discuss these technological advances with the students. It should lead into a discussion about how the technologies are used and how they have impacted our society where foods are concerned. 
8.
Fun Food Factories 
· Access this video using the following link: http://player.discoveryeducation.com/index.cfm?guidAssetId=601740B4-BD0A-414D-886C-E85DF334731A&blnFromSearch=1&productcode=US 
· Students will view the segment named “Fun Food Factories”.
· This segment gives students an idea of how some of their favorite foods are made and the impact of technology and science on these foods.
· If preferred, the teacher can choose one of the segments following this segment, which highlights each of the food products mentioned in “Fun Food Factories”. 

•
LESSON 2: Emerging Technologies in Food Science

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

FCS-FS-14: Students will examine emerging technology in the field of food science. 


b. Describe examples of emerging technologies that may impact careers in food science and nutrition. 

c. Explore new types of food products and examine emerging food packaging technology. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· What are some new food products and packaging methods?
· What are some emerging technologies in food science that would impact careers in food science and nutrition?
3.
Display Emerging Technology PowerPoint Slides 4-5
· At this time, students will complete the other half of the word splash handout. 

· Students have the option to complete the word splash before the PowerPoint. However, since this information is so new, it might be better if students could fill out the word splash at the end of the class as an exit ticket. 
· Discuss the slide with students

· Visit the website “How Stuff Works”: Molecular Gastronomy at the following link: http://www.howstuffworks.com/molecular-gastronomy.htm 
· Here, students can see the back ground behind molecular gastronomy. They can also view a very short video on the making of Jelly Belly flavors; as well as discover different types of molecular gastronomy.
4.
Display Emerging Technology PowerPoint Slide 6
· Discuss the slide with students
· Visit the University of California’s (Fresno) website for a culinology degree: http://fsn.jcast.csufresno.edu/degrees_and_programs/undergraduate_degrees/culinology.aspx 
· This website has a fantastic explanation of culinology, as well as graphics that explain the mixture of food science and culinary arts.

5.
Display Emerging Technology PowerPoint Slide 7
· Discuss the slide with students
· Visit this website to access a PDF file which contains excellent information on high-pressure processing: http://ohioline.osu.edu/fse-fact/pdf/0001.pdf 
6.
Display Emerging Technology PowerPoint Slide 8
· Discuss the slide with students

· This slide involves HACCP, which is reviewed in all nutrition classes. A quick refresher on the  concepts of HACCP may be beneficial to students.

7.
Display Emerging Technology PowerPoint Slide 9

· Discuss the slide with students
· Visit this website for an article about Frito Lay moving towards clean labeling:  http://www.bnet.com/blog/food-industry/why-frito-lay-8217s-move-towards-8220clean-labels-8221-is-smart-marketing/767
8.
Display Emerging Technology PowerPoint Slide 10
· Discuss the slide with students
· Visit the Frito Lay website, which includes information on green processing and packaging with their products: http://

 HYPERLINK "http://www.fritolay.com/our-planet/making-a-better-bag.html" www.fritolay.com/our-planet/making-a-better-bag.html 
9.
Display Emerging Technology PowerPoint Slide 11
· Discuss the slide with students

· A lab using herbs and spices to flavor food instead of salt would be an appropriate activity for students. 

· The American Heart Association offers ideas for using herbs and spices in foods: http://www.heart.org/HEARTORG/Conditions/HighBloodPressure/PreventionTreatmentofHighBloodPressure/Shaking-the-Salt-Habit_UCM_303241_Article.jsp 
· The Department of Health and Human Services offers a PDF file of common herbs and spices, as well was ideas for their use in foods: http://www.health.gov/dietaryguidelines/dga2005/toolkit/Worksheets/HerbsSpices.pdf 
· This link from How Stuff Works offers a video of famous chef, Emeril Lagasse, and his tips for buying and using herbs and spices: http://videos.howstuffworks.com/planet-green/36823-emeril-green-say-yes-to-spices-instead-of-salt-video.htm 
· After viewing these websites, two options could be used:

· A teacher planned lab (recipe is given to students to follow)

· A student planned lab (students research recipes and decide as a lab group on the one they would like to demonstrate for the class)

· Instead of a student centered lab, it might be an option to have a local chef come in and demonstrate the use of herbs and spices in cooking. This would allow for a guest speaker, as well as a career connection.

10.
Display Emerging Technology PowerPoint Slide 12
· Discuss this slide with students.
· Reiterate to students that the careers in food science are ever-changing and developing with the new technologies. 

· If available, guest speakers in food science, or any of the careers discussed should be utilized.
· If possible, a field trip to a college that offers a degree in food science or any of the related careers in this unit should be taken.
•
ATTACHMENTS FOR LESSON PLANS:
Food Science Vocabulary Worksheet
Emerging Technology Notes Handout
Emerging Technology PowerPoint

•
NOTES & REFLECTION: 

This unit can be rather fun and extremely interesting. Teachers should always remember that this unit will be constantly developing and changing over time. Close attention should be paid to any innovations or findings in the area of food technologies. A teacher may want to partner with someone in this field to help them stay abreast of the latest information. Students with special needs can benefit from the modified notes attached to this unit.
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Culminating Unit Performance Task Title: 
Twentieth Century Food Innovations Project
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Pass out the Twentieth Century Food Innovations Project Handout.
Students will create an appreciation poster for an innovation that has changed the way we eat a food, store a food, or prepare a food. This will help students understand the important use of technology in food science. 
Students will pick from a list of innovations provided by the text book Principles of Food Science, page 28 where they were pulled from an article in Current Health. 
Students will concentrate on the discovery, purpose and impact of the innovation, with the main idea being for students to convey how the innovation changed food preparation, preservation and/or packaging. 
Attachments for Culminating Performance Task: 
Twentieth Century Food Innovations Project Handout
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Web Resources:
http://player.discoveryeducation.com/index.cfm?guidAssetId=601740B4-BD0A-414D-886C-E85DF334731A&blnFromSearch=1&productcode=US 
http://www.howstuffworks.com/molecular-gastronomy.htm 

http://fsn.jcast.csufresno.edu/degrees_and_programs/undergraduate_degrees/culinology.aspx 

http://ohioline.osu.edu/fse-fact/pdf/0001.pdf 

http://www.bnet.com/blog/food-industry/why-frito-lay-8217s-move-towards-8220clean-labels-8221-is-smart-marketing/767 

http://

 HYPERLINK "http://www.fritolay.com/our-planet/making-a-better-bag.html" www.fritolay.com/our-planet/making-a-better-bag.html 

http://www.health.gov/dietaryguidelines/dga2005/toolkit/Worksheets/HerbsSpices.pdf 

http://www.heart.org/HEARTORG/Conditions/HighBloodPressure/PreventionTreatmentofHighBloodPressure/Shaking-the-Salt-Habit_UCM_303241_Article.jsp 

http://videos.howstuffworks.com/planet-green/36823-emeril-green-say-yes-to-spices-instead-of-salt-video.htm 

Materials & Equipment: 
· Poster Board
· Markers, colored pencils, etc
· Projection equipment
· Computers with Internet access
· Lab supplies (if performing student lab)
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
	X
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
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