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Introduction

The purpose of these materials is to assist teachers and administrators in developing a Food Science course. It is hoped that teachers will use these activities as a basis for planning an experience that will be specific to their students and local community’s needs. Food Science and Nutrition provides students with the opportunity to apply scientific principles and methods with non-threatening chemical substances.  Students develop writing and critical reasoning skills through the process of analyzing and reporting scientific data. 

This course will:
1. 
EXPLORE THE WORLD OF FOOD AS A SCIENCE

2. 
EXPLORE CHEMISTRY IN FOOD SCIENCE

3. 
EXPORE THE APPLICATION OF FOOD SCIENCE

4. 
DEMONSTRATE CHEMICAL PROCESSES INVOLVED IN FOOD PREPARATION

5. 
EXAMINE MICROBIOLOGY IN FOOD PROCESSING

6. 
EXPLORE CAREERS IN FOOD SCIENCE

What Does a Typical Classroom Look Like?

Because this course emphasizes full-class participation, teamwork, and individual projects and/or study, there should be enough room for tables, chairs, equipment, and lab stations. Accommodations should be made for workstations with electrical outlets. There should be enough storage space to contain resources, display activities, materials, software, and unfinished projects. Standard scientific laboratory equipment should be available such as beakers, graduated cylinders, test tubes, electronic scales etc. Both reusable and consumable instructional materials are generally used in this experience. Some teachers may need to develop classroom materials themselves. If so, adequate time for developing the materials should be allowed. Equipment might include an overhead projector, computers, videos/VCR’s, camcorders, microcomputer courseware, and video courseware. Special locks or other security precautions may be taken to protect equipment.
Teacher Qualifications

The teacher of this course must be certified in Family and Consumer Sciences Education. To provide science credit, the teacher must also hold a secondary Natural Science endorsement. It is highly recommended that teachers have industry experience or a recent internship experience to gain knowledge about career opportunities in family and consumer sciences occupations. The teacher is the instructional facilitator and the manager of the classroom environment and resources. He/she helps students identify instructional goals and creative activities, moves about the classroom observing and giving assistance. The students are active rather than passive learners. They do individual and group work.. They develop skills through hands-on activities, test theories, and relate and/or apply what they learn. The classroom is always alive with activity, sounds, and conversation. The purpose of this curriculum is to help students make connections. 

The teacher should regularly attend in-service activities and conferences to update and upgrade teaching skills and content knowledge. 

Recommended Text:

Glencoe/McGraw Hill

Food Science

The Biochemistry of Food & Nutrition

Fourth Edition

Goodheart-Willcox 

Principles of Food Science

Pearson-Prentice Hall Interstate

Food Science & Safety

Second Edition

The following activities correspond with the Food Science curriculum framework competencies. This is only a guide. The list does not limit other possible combinations and should only be used as a reference. These charts show which sample activities help teach more than one competency and also the variety of activities for a particular competency.

	Competency
	Sample Activity



	01.

01.01

01.02

10.03

02.

02.01

02.02

02.03

02.04

02.05

02.06

03.

03.01

03.02

03.03

03.04

03.05

03.06

03.07

03.08

04.

04.01

04.02

04.03

04.04

04.05

05.

05.01

05.02

05.03

05.04

06.

06.01

06.02

06.03
	Explore the world of food as a science

Describe the scientific study of foods

Explain the basic concepts of nutrition

Demonstrate methods and considerations required in the 

scientific evaluation of foods

Explore chemistry in food science

Explore Chemistry as a science of matter

Explore the structure of atoms, elements, and molecules

Use the periodic table 

Explore the formation of compounds through chemical bonding in foods

Explore reactions of chemicals commonly found in food

Explore current theories about atomic structure, energy levels, sublevels, and orbitals

Explore the application of food science and nutrition

Explore the sensory evaluation of food

Describe the physical and chemical characteristics of energy and their relationship to foods

Describe the properties of water and their importance to the human body and food preparation

Explore the sources and uses of carbohydrates in food science

Explain the effects of lipids in food science

Explore the sources, chemical changes, and importance of proteins in food science

Explain the importance of vitamins and minerals in food science

Explore the processes of metabolism

Demonstrate chemical processes involved in food preparation
Explore the affects of enzyme reactions on food

Examine the chemical properties and uses of solutions, colloidal dispersions, and emulsions in food preparation

Demonstrate the chemical processes involved in leavening

Demonstrate the process of fermentation as it applies to the science of food

Explore the importance and uses of the milk food group in food science

Examine microbiology in food processing and preparation
Explain the causes of food-borne illnesses and procedures for  prevention

Demonstrate the purpose and procedures for food freezing, dehydration, and re-hydration

Demonstrate the purpose and safe procedures for canning

Examine food additives

Explore career, technology, and consumer education in food science and nutrition

Analyze career paths in food science and nutrition

Explore emerging trends, research, and the impact of technology on the food science and nutrition industry

Examine consumer education issues in food science and nutrition 


	1,2,3,4,5,16,17,18,19

1,3,4,5,6,13,14,17,19

1,4,5,6,13,14,17,19

1,6,7,8,13

1,6,7,8,13,19

1,7,13,14,18,19

1,6,7,8,13,19

1,6,7,8,13,19

1,6,7,8,13,19

1,9,10,11,14,16,17,18,19

1,6,13,14,18,19

1,6,7,8,13,14,18,19

1,6,13,14,18,19

1,8,9,10,14,19

1,6,8,11,13,14,18,19

1,6,13,14,18,19

1,6,13,19

1,6,13,14,16,18,19

1,6,11,13,14,16,18,19

1,6,13,14,16,18,19

1,6,13,14,16,18,19

1,6,13,14,16,18,19

1,6,13,14,15,16,18,19

1,6,13,14,15,16,,1,8,19

1,6,13,14,15,16,,1,8,19

1,12,13,15,16,17,19

1,12,13,15,16,19

1,12,13,15,16,17,19




01. Explore the world of food as a science

Competencies 







Activities


1.1 Describe the scientific study of foods

1.2 Explain the basic concepts of nutrition

1.3 Demonstrate methods and considerations required in the 

scientific evaluation of foods


1,2,3,4,5,16,17,18,19

1,3,4,5,6,13,14,17,19

1,4,5,6,13,14,17,19


Resources:

Web sites 

Utah education network

http://www.uen.org
USDA “Center for Nutrition Policy & Procedure”

www.usda.gov/cnpp/
Dine Systems Inc

Dine@dinesystems.com
General search sites:

www.nutrition.com
www.foodnavigator.com
Curriculum and Activities guides

“Food Science Experiment and Activity Guide”

Idaho State Division of Vocational Education

Incredible Edible Science

Tina L. Seelig

Learning Zone Catalog

Institute of Food Technologists

The Society for Food Science and Technology

221 N. LaSalle St., Suite 300

Chicago, IL 60601

Phone: 312-782-8424

Fax:312-782-8348

Internet address:  http://www/ift.org
FCCLA STAR Events Handbook

02. Explore chemistry in food science
Competencies 







Activities


02.01
Explore Chemistry as a science of matter



02.02 Explore the structure of atoms, elements, and molecules

02.03 Use the period tables

02.04 Explore the formation of compounds through chemical bonding in foods

02.05 Explore reactions of chemicals commonly found in food

02.06 Explore current theories about atomic structure, energy levels, sublevels, and orbitals


1,6,7,8,13,19

1,6,7,8,13,19

1,7,13,14,18,19

1,6,7,8,13,19

1,6,7,8,13,19

1,6,7,8,13,19


Resources

Web sites: 

· http://www.chem.vt.edu/RVGS/ACT/notes/Classification_of_Matter.html
· http://www.westga.edu/~chem/courses/chem1151/lectures/1151_ch2/
· http://www.mcps.org/bhs/classes/dana/matter.html
General search sites:

www.nutrition.com
www.foodnavigator.com
Curriculum and Activities guides

“Food Science Experiment and Activity Guide”

Idaho State Division of Vocational Education

Incredible Edible Science

Tina L. Seelig

Learning Zone Catalog

Institute of Food Technologists

The Society for Food Science and Technology

221 N. LaSalle St., Suite 300

Chicago, IL 60601

Phone: 312-782-8424

Fax:312-782-8348

Internet address:  http://www/ift.org
FCCLA STAR Events Handbook

03.
Explore the application of food science and nutrition

Competencies 







Activities


03.01 Explore the sensory evaluation of food

03.02 Describe the physical and chemical characteristics of  energy and their relationships to foods

03.03 Describe the properties of water and their importance to the human body and food preparation

03.04 Explore the sources and uses of carbohydrates in food science

03.05 Explain the effects of lipids in food science

03.06 Explore the sources, chemical changes, and importance of proteins in food science

03.07 Explain the importance of vitamins and minerals in food science

03.08 Explore the process of metabolism


1,9,10,11,14,16,17,18,19

1,6,13,14,18,19

1,6,7,8,13,14,18,19

1,6,13,14,18,19

1,8,10,14,19

1,6,11,13,14,18,19

1,6,13,14,18,19

1,6,13


Resources

Web sites: 

General search sites:

www.nutrition.com
www.foodnavigator.com
Curriculum and Activities guides

“Food Science Experiment and Activity Guide”

Idaho State Division of Vocational Education

Incredible Edible Science

Tina L. Seelig

Learning Zone Catalog

Institute of Food Technologists

The Society for Food Science and Technology

221 N. LaSalle St., Suite 300

Chicago, IL 60601

Phone: 312-782-8424

Fax:312-782-8348

Internet address:  http://www/ift.org
FCCLA STAR Events Handbook

04.
Demonstrate chemical Processes involved in food preparation

Competencies 






Activities


04.01 Explore the affects of enzyme reactions on food

04.02 Examine the chemical properties and uses of solutions, colloidal dispersions, and emulsions in food preparation

04.03 Demonstrate the chemical processes involved in leavening

04.04 Demonstrate the process of fermentation as it applies to the science of food

04.05 Explore the importance and uses of the milk food group in food science




1,6,13,14,16,18,19

1,6,11,13,14,16,18,19

1,6,13,14,16,18,19

1,6,13,14,16,18,19

1,6,13,14,16,18,19


Resources

Web sites:   

General search sites:

www.nutrition.com
www.foodnavigator.com
Curriculum and Activities guides

“Food Science Experiment and Activity Guide”

Idaho State Division of Vocational Education

Incredible Edible Science

Tina L. Seelig

Learning Zone Catalog

Institute of Food Technologists

The Society for Food Science and Technology

221 N. LaSalle St., Suite 300

Chicago, IL 60601

Phone: 312-782-8424

Fax:312-782-8348

Internet address:  http://www/ift.org
FCCLA STAR Events Handbook

05. Examine microbiology in food processing and reparation

Competencies






Activities


5.1 Explain the causes of food-borne illnesses and procedures for prevention

5.2 Demonstrate the purpose and procedures for food freezing, dehydration, and re-hydration

5.3 Demonstrate the purpose and safe procedures for canning

5.4 Examine food additives


1,6,13,14,15,16,18,19

1,6,13,14,15,16,18,19

1,6,13,14,15,16,18,19

1,6,13,14,15,16,18,19


Resources

Web sites:   

General search sites:

www.nutrition.com
www.foodnavigator.com
Curriculum and Activities guides

“Food Science Experiment and Activity Guide”

Idaho State Division of Vocational Education

Incredible Edible Science

Tina L. Seelig

Learning Zone Catalog

Institute of Food Technologists

The Society for Food Science and Technology

221 N. LaSalle St., Suite 300

Chicago, IL 60601

Phone: 312-782-8424

Fax:312-782-8348

Internet address:  http://www/ift.org
FCCLA STAR Events Handbook

06. Explore career, technology, and consumer education in food science and nutrition

Competencies






Activities


6.1 Analyze career paths in food science and nutrition

6.2 Explore emerging trends, research, and the impact of technology on the food science and nutrition industry

6.3 Examine consumer education issues in food science and nutrition


1,6,12,13,15,16,17,19

1,6,12,13,15,16,17,19

1,6,12,13,15,16,17,19


Resources

Web sites:   

General search sites:

www.nutrition.com
www.foodnavigator.com
Curriculum and Activities guides

“Food Science Experiment and Activity Guide”

Idaho State Division of Vocational Education

Incredible Edible Science

Tina L. Seelig

Learning Zone Catalog

Institute of Food Technologists

The Society for Food Science and Technology

221 N. LaSalle St., Suite 300

Chicago, IL 60601

Phone: 312-782-8424

Fax:312-782-8348

Internet address:  http://www/ift.org
FCCLA STAR Events Handbook

Activity 1
Notebook

Competencies addressed by this activity:

01.
Explore the world of food as a science

01.01
Describe the scientific study of foods

01.02
Explain the basic concepts of nutrition

01.03Demonstrate methods and considerations required in the 

scientific evaluation of foods

02.
Explore chemistry in food science

02.01
Explore Chemistry as a science of matter

02.07 Explore the structure of atoms, elements, and molecules

02.08 Use the period tables

02.09 Explore the formation of compounds through chemical bonding in foods

02.010 Explore reactions of chemicals commonly found in food

02.011 Explore current theories about atomic structure, energy levels, sublevels, and orbitals

03.
Explore the application of food science and nutrition

03.09 Explore the sensory evaluation of food

03.010 Describe the physical and chemical characteristics of  energy and their relationships to foods

03.011 Describe the properties of water and their importance to the human body and food preparation

03.012 Explore the sources and uses of carbohydrates in food science

03.013 Explain the effects of lipids in food science

03.014 Explore the sources, chemical changes, and importance of proteins in food science

03.015 Explain the importance of vitamins and minerals in food science

03.016 Explore the process of metabolism

04.
Demonstrate chemical processes involved in food preparation

04.06 Explore the affects of enzyme reactions on food

04.07 Examine the chemical properties and uses of solutions, colloidal dispersions, and   emulsions in food preparation

04.08 Demonstrate the chemical processes involved in leavening

04.09 Demonstrate the process of fermentation as it applies to the science of food

04.010 Explore the importance and uses of the milk food group in food science

05.
Examine microbiology in food processing and reparation

05.01    Explain the causes of food-borne illnesses and procedures for prevention

05.02 Demonstrate the purpose and procedures for food freezing, dehydration, and re-   hydration

05.03 Demonstrate the purpose and safe procedures for canning

Examine food additives

06 Explore career, technology, and consumer education in food science and nutrition

06.01 Analyze career paths in food science and nutrition

06.02 Explore emerging trends, research, and the impact of technology on the food science and nutrition industry

06.03
Examine consumer education issues in food science and nutrition

Food Science Book

Title Page

10



_____

Table of Contents
20



_____

Chapter 1 — ?              5 points per chapter

_____ (The chapter summaries and Voc.

Vocabulary--glossary
 2 points per chapter               _____ will vary, depends on how many)

Illustrations

20



_____ Encourage this!

Neatness

20



_____ 
Directions: 

At the beginning of the semester, I explain to the class that they will be creating a “Food Science” book that will be a semester project.  They will complete a page for every chapter that is covered during the course.  They must write a paragraph summarizing the chapter and it should use standard English.  Vocabulary is also due for each chapter.  Vocabulary words are to be defined in complete sentences and written on 4X6 inch index cards.  These will become the glossary for the book..  I make an overhead of the rubric and go over the requirements with the class.  I keep their chapter summaries throughout the semester so they don’t get “lost” or bent.  At the end of the semester I bind their chapter summaries, glossary, title page and table of contents together to form a book.

Food Science Rubric:



Points Possible

Points Earned


Total

Varies



_____

Because the vocabulary is graded throughout the semester, I only count it for 2 points per chapter for this book.  Those are bonus points, since they have already earned points on them.  You can do the same thing for the chapter summaries (give them more points throughout the semester for part of a weekly grade) I just grade them at the end.  For the book I use cardstock paper.  This holds up well and if students use magazine pictures to illustrate, it handles the glue well.  This project ends up being worth quite a few points.  For those students who learn well with hands on projects, this works well.  It also helps build a sense of accomplishment.

Food Science Notebook Check

Objective: The student learns organization with this assignment.  I have students make their own dividers using labels on cardstock. I use labels or masking tape to make index tabs for the dividers.

Notebook Check #1

Food Science
Name_________________________________________

lab: #1 Divider


divider sheet with measurement guide 10
____


scientific equipment sheet

    2
____


experiment #1 graduated cylinder
    2      ____


experiment #2 sensory evaluation
    2      ____


experiment #2-1 odor recognition
    2      ____


experiment #5 ph of foods

    2      ____


experiment #6 peanut butter                   2      ____

vocabulary: #2 Divider




(I have students write voc. words on


chapter 1,2,4,5,6,

               10     ____    4X6 inch index cards) I give zip lock









bag for the cards to be stored in


class notes/handouts: #3 Divider


pyramid plus handout


      5     ____


exercise your options


      5     ____


data sheet



     10    ____


sample laboratory report

       5    ____


lab jobs (from overhead)

       5    ____


nutrients lecture


     10    ____


acids/bases worksheet

     10    ____


fire safety                                                   5    ____

questions: # 4 Divider


listening skills worksheet

       5    ____


chapter 1,2,3,4,5.6
  30
 ____











Total     132   __________
The above is an example of a notebook check.  I do notebook checks every 6 weeks and tailor the rubric to cover what we have completed during that period of time.  I give the rubric to the students so they can check and organize their notebook before they turn it in.

Loretta Hanft, Highland High School
Activity 2
Food Webs or Beyond the Grocery Store

Competencies addressed by this activity:

01. Explore the world of food as a science

01.01
Describe the scientific study of foods


Food Webs or “Beyond the Grocery Store”


Rationale


A Food web is a scientific model.  It shows how the different kinds of organisms in one environment depend on each other for energy and nutrients.  In this activity students will build a model of a food web that underlies their own diet.


Objectives



Students will: 

· Make a food web that underlies their own diet

· Label the food web as to producers, herbivores, carnivores, and decomposers.

· Analyze the question “Where does food come from”


Materials

· Example of a Food Web

· Vocabulary word list

· Plain paper for webs

· Markers 


Procedure

1. Hand out a copy of the vocabulary list to each student

2. Explain the difference between a food chain and a food web.

3. Show an example of a food web

4. Explain: Producers herbivores, carnivores and decomposers

5. Build a class discussion around the following questions

· At which levels of the food web would you expect to find the largest population

· Analyze the statement: “The more complex the food web, the more stable the ecosystem

· Why are producers said to be the basis of all ecosystems

· Why are decomposers necessary for a healthy web

6. Give students work time to construct their webs

7. Have students exchange papers and identify the elements for example, highlight all producers with green marker, all herbivores with yellow marker etc.

8. Quiz on vocabulary

Developed by Louise Twitchell


Vocabulary


Decomposer
Organisms that break down and recycle dead organisms

Ecosystem
A system made up of a community of animals, plants and bacteria

Herbivores


Plant-eating organisms

Primary carnivores
Meat-eating organisms

Producers
Organisms that produce their own food through photosynthesis or chemosynthesis

Scavenger
An animal that feeds on dead organisms and other debris

Secondary Carnivores
Meat-eating organisms that eat primary carnivores

Tertiary Carnivores
Meat-eating organisms that eat secondary carnivores

Activity 3
Dietary Guidelines for Americans

Competencies addressed by this activity:

01. Explore the world of food as a science

1.1    Describe the scientific study of foods

1.2    Explain the basic concepts of nutrition

1.3    Demonstrate methods and considerations required in the 

Scientific evaluation of foods

Lesson Plans for Teaching Dietary Guidelines

The Utah Education network has some good lesson plans on nutrition that can be easily adapted to food science classes.  The web site is: http://www.uen.org
The “Center for Nutrition Policy and Promotion” has an excellent web site for the current information on the Dietary Guidelines.  They have downloadable pamphlets and an excellent PowerPoint presentation on the Dietary Guidelines.  www.usda.gov/cnpp/
Activity 4
Diet Analysis

Competencies addressed by this activity:

01 Explore the world of food as a science

01.02 Explain the basic concepts of nutrition

01.03 Demonstrate methods and considerations required in the scientific evaluation of        foods

03
  Explore the application of food science and nutrition

03.02
Describe the physical and chemical characteristics of energy and their relationship to foods

Computer Diet Analysis Programs

Computer diet analysis program are good way to get students to track their diet intakes and look at their eating habits in the context of calories and nutrients.  There are several programs available some suggested ones are:

Dine Healthy

Dine Systems, Inc.

586 North French Road

Amherst, NY 14228

800-688-1848

716-688-2505 – fax

dine@dinesystems.com
www.dinesystems.com
Diet Analysis plus, 

ESHA research

Available at: www.wadsworth.com
Activity 5
Understanding the Media

Competencies addressed by this activity:

01.
Explore the world of food as a science

01.04    Describe the scientific study of foods

01.05    Explain the basic concepts of nutrition

01.06    Demonstrate methods and considerations required in the 

Scientific evaluation of foods

Understanding the Media – Food Safety Decisions
ACTIVITY OBJECTIVE
To develop analytical skills needed to evaluate the messages consumers receive about food safety issues in the media.

BACKGROUND

The public is frequently delivered messages within news stories that warn them about potentially harmful substances in our food supply. Some articles contain timely information about immediate threats to our well being, like Salmonella in eggs or a bad lot of food that turned up in the food system. However, sometimes eliminating the potential hazard may be contrary to recommendations from other sources. How do we make an informed decision about the safety of our food supply? How do we interpret the information that we receive from the media?

MATERIALS REQUIRED

Article: Ban BBQ? Cooked Meat is New Threat

Media Fact Sheet Dictionary

Paper and pencil

PROCEDURE

1. Read the article Ban BBQ? Cooked meat is new threat, as you would any article that you find in the local newspaper.

2. Define the terms found on the Media Fact Sheet. Read and answer the questions found on the Media Fact Sheet based on the article.
3. Rewrite this article in a factual method and informative way. Look up information concerning cancer rates and the use of barbecuing process.

4. Ask local people for their opinion. Interview your local extension specialist regarding this situation. Incorporate this information into the article. Ask people who have a vested interest in this issue and then ask people who are knowledgeable and don't have a vested interest and compare their responses.

5. Compare what you wrote with other students in the class. Also, compare the information that you gathered in the interview process with other students in the class. Understanding the Media Fact Sheet

6. Use your dictionary and define the following words found in the article: 

	hazardous
	amino acid

	poaching
	etiology

	heterocyclic 
	mutagenic

	aromatic amines
	cancerous

	creatine
	dovetailed

	
	hepatitis B


Understanding the Media Fact Sheet

The article, Ban BBQ?, is typical of food safety stories found in many newspapers. This activity will help you examine the article using the following points. This process is not intended to discount the value of the article but rather look at it in an analytical way.

Please answer the following questions based on the information found in the article.

Emotionalism

Who does the article appeal to? What does timing of the articulate have to do with the information presented in the article?

Be Skeptical

Who presented the information and where was it presented? Where was the information published?

What was the amount of mutagens required to obtain responses? Was the dose large or a normal quantity?

What proportion does 8,000 deaths translate for the U.S. population?

What does the information on protein have to do with the story?

Put the Story in Perspective

What does this story mean to you?

Do you have all the information you need to make an informative decision?

Does this article change the way you think about BBQing meat?

Source: (I 992). Producer Through Consumer: Partners to a safe food supply. Purdue Cooperative Extension Service, West Lafayette, IN.

Activity taken from Food Science, Safety and Nutrition

Ban BBQ?

Cooked Meat is New Threat
Scientist find high cooking temperatures increase cancer risk

By Neil D. Rosenberg

Journal medical reporter

Phoenix, Ariz. – Tailgate parties may be hazardous to you health.

   In what can only be described as bad news for legions of backyard barbecuers, cooking meat – any meat – at high temperatures for long periods of time apparently increases the risk of developing cancer.  

   It is not just barbecued ribs that may be risky, but brats and chicken as well.  Blackened fish may be as harmful as a well done burger.


   Pan frying, broiling, and barbecuing create the greatest hazard because of the higher cooking temperature.  Microwaving, poaching or stewing, which cooks at about boiling temperature, creates the least amount of danger.

   The villains are heterocryclic aromatic amines, a tongue twisting name for substances formed in reaction between amino acids, the building blocks of proteins found in all meats, and creatine, a substance found in the muscles of all animals.

   The reaction producing the amines is a result of normal cooking. 

   The strongest evidence to date implicating these amines in cancer was presented by a top official to the National Cancer Institute at the annual American Cancer Society’s Science Writers Seminar in Phoenix on Monday

   Richard Adamson, director to the NCTs Division of Etiology, said the levels of these cancer-causing amines found in some cooked foods – like well done steak – were so high that if  “regulated by regulatory agencies, it would have been banned yesterday.”

   Adamson said these amines had been found to be mutagenic, that is, they have the ability to cause mutations in bacteria, a test that suggests the substance could be cancerous in animals.

   But more convincingly is that four of these mutagens found in cooked ground beef produced cancer of the lymph system in mice and breast and colon cancer in rats.  One of the mutagens cause liver cancer in monkeys.

   Twelve hours after human volunteers were fed a meal of fried, well-done hamburgers, mutagens were found in urine samples at the same levels as found in animals who developed cancer.

   A crude risk assessment developed for consumption of these substances in food suggests that 8,000 cancer cases per year may be a result of eating these substances in a normal American diet, Adamson said.
  Adamson offered tips to reduce cancer risk when cooking meat.

Among them:

· Vary methods of cooking meat, using microwaving, poaching and boiling more often.

· Before barbecuing, microwave the meat.  Pour off the liquid that accumulates.  It contains the precursors of the mutagens.

· Microwave more often, especially fish and poultry.

· Eat meat medium rather than well done.

· Do not use dried remains from cooked meat to make gravy, only the remaining liquid.  Dried remains contain the highest concentration of mutagens.

   Adamson’s report dovetailed with another one that linked high protein consumption with and increased risk of primary liver cancer.

   Animal tests and a study of diets in 48 counties in China reaffirmed earlier experiments showing that increased animal protein consumption increased the risk of liver cancer.

   T. Colin Campbell, a nutritionist at Cornell University, said the highest risk was in those people who had previously been infected with hepatitis B, a long recognized risk factor for liver cancer.  But Campbell said the protein link was so strong in his mind that he would recommend that any person previously exposed to hepatitis B severely restrict their animal protein intake.  Would he recommend they become a vegetarian?  He said as close as they could get to a vegetarian diet would be advisable

   His own research on protein consumption and cancer, which he has been conducting for 25 years, persuaded him to change to a near vegetarian diet 15 years ago.

   He said American men ate 51% more protein than the recommended Daily Amount, and women 35% more.  We would be better off, he said, to cut back on our animal protein consumption.

News article printed in Milwaukee (Wisconsin) Journal, March 27, 1991

Activity 6
Scientific paper and experiment

Competencies addressed by this activity:

01.       Explore the world of food as a science

1.1 Describe the scientific study of foods

1.2 Explain the basic concepts of nutrition

1.3 Demonstrate methods and considerations required in the Scientific evaluation of foods

02. Explore Chemistry in Food Science

2.1 Explore Chemistry as a science of matter

2.2 Explore the structure of atoms, elements, and molecules

2.3 Use the period tables

2.4 Explore the formation of compounds through chemical bonding in foods

2.5 Explore reactions of chemicals commonly found in food

2.6 Explore current theories about atomic structure, energy levels, sublevels, and orbitals

03.
Explore the application of food science and nutrition

03.01 Explore the sensory evaluation of food

03.02 Describe the physical and chemical characteristics of  energy and their relationships to foods

03.03 Describe the properties of water and their importance to the human body and food preparation

03.04 Explore the sources and uses of carbohydrates in food science

03.05 Explain the effects of lipids in food science

03.06 Explore the sources, chemical changes, and importance of proteins in food science

03.07 Explain the importance of vitamins and minerals in food science

03.08 Explore the process of metabolism

04.
Demonstrate chemical Processes involved in food preparation

a. Explore the affects of enzyme reactions on food

b. Examine the chemical properties and uses of solutions, colloidal dispersions, and emulsions in food preparation

c. Demonstrate the chemical processes involved in leavening

d. Demonstrate the process of fermentation as it applies to the science of food

e. Explore the importance and uses of the milk food group in food science

7. Examine microbiology in food processing and reparation

a. Explain the causes of food-borne illnesses and procedures for prevention

b. Demonstrate the purpose and procedures for food freezing, dehydration, and re-hydration

c. Demonstrate the purpose and safe procedures for canning

Examine food additives

8. Explore career, technology, and consumer education in food science and nutrition

a. Analyze career paths in food science and nutrition

b. Explore emerging trends, research, and the impact of technology on the food science and nutrition industry

c. Examine consumer education issues in food science and nutrition

Scientific Paper and Experiment

Objectives:

· Conduct an experiment using the scientific method

· Write about the experiment using a standard style of science writing

Recommendations: 

· Choosing a topic and getting started is half the battle in this activity.  One suggestion is to have a list of topics or questions to answer and some information already on each topic to get things going.  Students can then choose a topic.

· You may choose to have the students write all parts of the paper or you may pick the parts you want to emphasize.

· This assignment can be conducted in class or as an outside class project.  

· Construct a grading rubric so students know exactly what your expecting are and how much it is worth.

Developed by Louise Twitchell

Scientific Experiment and Paper

In this project you will be conducting an experiment.  Then you will write a scientific paper explaining your procedures.

Conducting an Experiment

Your experiment will need to follow the steps of the Scientific Method, which are:

· State the Problem

· Form a Hypothesis

· Set up a Controlled Experiment

· Record and Analyze the results

· Draw a Conclusion

Writing a Scientific Paper

Scientific research papers are generally arranged in the following order

1. Title

2. Abstract

3. Introduction

4. Methods

5. Results

6. Discussion

7. Summary 

8. Literature Cited.  

Title

The title should be informative.  It should encapsulate the content of the research paper in a clear and concise manner.  By reading your title, other researchers should be able to tell immediately whether the paper will be of interest to their own scientific research.  

Introduction

The introduction should contain enough information to allow the reader to understand and interpret the results of your research.  It should place your research in the context of questions being addressed and the general approach used to answer the questions.  Readers need to know what you did and why you did it.  Concepts and definitions that may be new to the reader should be defined in the introduction.  The introduction should include the hypothesis that was being tested in the experiment.  The introduction is the attention grabber that makes the reader want to find out more about your experiment. 

Methods

The methods section of a scientific research paper should contain all of the information necessary for another scientist to duplicate the experiment.  Include only the information necessary for reproduction of the experiment.   Be concise.  Keep in mind the purpose of the experiment and determine which variables are essential to the duplication of the experiment and only report those.

Results

The data is presented in the result section.  A well-designed picture is worth a thousand words.  Presenting the data graphically is often the best way to put the data into a meaningful perspective.  Tables are generally used to present data too cumbersome for graphing.  Of course, small bits of data can be presented in the text.  All graphs and tables must be cited in the text along with a brief summary of the content of the table or graph.  Do not present the same data in both graphs and tables.

Discussion

Interpret your results in the discussion.  Did you reject your null hypothesis?  How does the data support, or fail to support, your hypotheses?  Explain the reasons for the observed results.  Speculate about the causes of unexplained results.  Did other researchers obtain similar results?  How does this information fit into any existing theory?  What were some of the problems and limitations of your experiment?  What new questions were raised by your results?  What future experiments could you do to answer these new questions?  The discussion section is kind of a catch-all that allows you to tie the whole project together.

 Activity 7
Classification of Matter

Competencies addressed by this activity:

02. Explore Chemistry in Food Science

2.1 Explore Chemistry as a science of matter

2.2 Explore the structure of atoms, elements, and molecules

2.3 Use the periodic table

2.4 Explore the formation of compounds through chemical bonding in foods

2.5 Explore reactions of chemicals commonly found in food

02.06
Explore current theories about atomic structure, energy levels, sublevels, and orbitals

Classification of Matter
Developed by Louise Twitchell

Introduction:

This lesson leads students through the process of classifying matter by first allowing the students to experiment with their own classification system, then introduces them to the existing model and terminology

Materials:

Each group will need a variety of matter to classify consisting of at least one item in each category.  

· Element – example: Penny, aluminum foil,   

· Compound – example: table salt, water, sugar

· Homogeneous mixtures – example: salt water, cola, milk

· Heterogeneous mixtures – example: pizza, salsa, mixed spices

· Internet access

Procedure

1. Give each group an assortment of matter to classify

2. Give each group a student worksheet

3. Explain the instruction sheet

Classification of Matter

Student Worksheet

Group Name _____________________________________

	Group Members
	Quiz Score

	
	

	
	

	
	

	
	


Scenario:  A Scientist will usually classify all “stuff” that has substance”, i.e. matter.  This classification scheme, although seemingly straightforward, is the result of centuries of investigation and thought!  Classification is usually part of the early stages of understanding science.  It allows us to sort out data into unifying categories so that we can wrestle with “what it means” in a more efficient manner.  Matter can be classified in many ways, including, color, texture, or even its physical state at room temperature.   You have before you an assortment of matter.  Your job is to devise a system of classification that puts like substances together to help identify and study them in an organized way.

You will need to:

· Brainstorm possible categories

· Devise a naming system for you groups 

· Develop a flow chart that graphically shows the classifications and their relationships

· Categorize your substances

After you have accomplished this task research the current model of matter classification.  Use the internet and the text book. (Pages 49-50)

Some suggested web sites:

· http://www.chem.vt.edu/RVGS/ACT/notes/Classification_of_Matter.html
· http://www.westga.edu/~chem/courses/chem1151/lectures/1151_ch2/
Compare and contrast your model with the existing model.  Categorize your substances into the current scientific model.

Finally, go to the following web site and take the quiz.  Keep track of the number you had correct

· http://www.mcps.org/bhs/classes/dana/matter.html
Hand in:

· brainstorming process

· flow charts

· Comparison & Contrast paper

· Indicate quiz score
Activity 8
Tinker Toy Activity

Competencies addressed by this activity:

02.
Explore Chemistry in Food science

02.01 Explore Chemistry as a science of matter

02.02 Explore the structure of atoms, elements, and molecules

02.03 Use the periodic table

02.04 Explore the formation of compounds through chemical bonding in foods

02.05 Explore reactions of chemicals commonly found in food

02.06 Explore current theories about atomic structure, energy levels, sublevels, and orbitals

Tinker Toy Activity

Most Science supply catalogs have model sets available to construct models of molecules of water, carbohydrates, protein, and fats.  These can be used to introduce the chemical properties of each nutrient.  Calling them tinker toys introduces an element of fun as students begin to learn the characteristics of the nutrients.

Students can construct models of elements using diagrams in the textbooks or information from the periodic table.  They can connect their models together to form chains as you talk about polymers of protein and complex carbohydrates.

Activity 9
Lipid Measurement in Taco Salad

Competencies addressed by this activity:

03. Explore the application of food science and nutrition

3.1 Explore the sensory evaluation of food

03.05   Explain the effects of lipids in food science

Lipid Measurement in Taco Salad

Objective: Students will measure the amount of fat in different grades of hamburger.  Brown ¼ pound of hamburger per person.  Once the meat is browned, drain the fat into a glass measuring cup.  Record the amount of fat and also record the grade of hamburger.

Fat Measurement ______
Grade of Hamburger _____

Cost ______

Recipe: (per person, be sure and multiply by the number of people in your lab)

¼ pound of hamburger

¼ cup shredded lettuce

¼ cup grated cheddar cheese

1/8 cup sliced olives

¼ cup diced tomato

1 T. sour cream

2 slices avocado

¼ cup salsa

Seasoning as desired (salt, pepper, chili powder)

Brown meat, drain and measure fat into a glass measuring cup.  Blot cooked meat with paper towel to remove excess fat.  Add salsa and seasoning and keep warm.  Cut lettuce so it is finely shredded.  Dice tomatoes and slice olives and avocado.  Mix meat, lettuce, tomatoes, and olives in a bowl.  Arrange the avocado and grated cheese on salad and place a dollop of sour cream on top.  Serve immediately.  Extra salsa may be used as a dressing.

Questions:

1. Which grade of hamburger had the most fat?

2. Name the different grades of hamburger.

3. Which grade is the most expensive?

4. What does fat do for the mouthfeel of food:

5. Does fat affect the flavor of food?

Contributed by Loretta Hanft, Highland High School

Activity 10
Fat Replacement Lab

Competencies addressed by this activity:

03.
Explore the application of food science and nutrition

03.01 Explore the sensory evaluation of food

03.05
Explore the effects of lipids in food science

Fat Replacement Lab

Introduction:

There are a number of ways to lower fat in many of our favorite desert recipes.  Some of them produce a more acceptable product than others.  Make the assigned variation of the Chocolate cake recipe and compare with the variations of the other groups.  Record your data and answer the questions at the end of the lab. 

Data Table:

	Variation
	Appearance
	Flavor
	Texture
	Tenderness
	Rating

	Control
	
	
	
	
	

	Pumpkin
	
	
	
	
	

	Applesauce
	
	
	
	
	

	Banana
	
	
	
	
	

	Yogurt
	
	
	
	
	


Questions:

1. Did you think any of the variations were totally unacceptable products.  If so which ones.

2. If you had a health condition and your doctor told you that you must cut down of fat would you choose on of these low-fat variations of cut out cake altogether.

3. One tablespoon of Vegetable Shortening has 13g of fat.  How much fat did the control group have per batch?  _______  

4. How much fat in one cupcake? (hint; divide the answer from question 3 by number of cupcakes made)  _______

5. How many grams of fat (from vegetable shortening) did the other variations have?

batch



cupcake

· Pumpkin 

________


________

· Applesauce 
_________


________

· Banana

_________


________

· Yogurt

_________


________

6. It is recommended that for a person on a 2000-calorie diet, 65 grams of fat are appropriate.  If this was your target calorie intake, how many grams of fat would you have left after eating 3 of you favorite cupcakes?

7. Another rule of thumb for estimating target fat grams is: for an average weight, moderately active adult, divide your weight in half. Using this formula, how many fat grams should you have? ________

Chocolate Cake (control recipe)

6 tbs. shortening


¾ tsp. soda

¾ c. + 2 tbsp. sugar


¼ tsp. salt

1-1/2 eggs



¼ c. cocoa

¾ tsp. vanilla



1 c. mild

1-1/2 c. flour

Cream shortening and sugar.  Add eggs.  Mix well.  Add milk alternately with dry ingredients.  Mix well.  Fill cupcake papers 2/3 full. Bake at 350 for 15 – 20 min.  Check with a toothpick for doneness.

Alternate Variations

· Replace shortening with ¾ as much mashed pumpkin. =1/4 c

· Replace shortening with ½ as much applesauce. = 3 tbsp.

· Replace shortening with ½ as much mashed bananas. = 3 tbsp.

· Replace shortening with ½ as much non-fat yogurt. = 3 tbsp.
Activity 11
Denatured Egg Lab (Backward Lemon Meringue Pie)

Competencies addressed by this activity:

03.
Explore the application of food science and nutrition

03.01 Explore the sensory evaluation of food
03.06 Explore the sources, chemical changes, and importance of proteins in food science
03.07 Denatured Egg Lab

(Backward Lemon Meringue Pie)

Objective: After students denature egg whites by beating air into the egg whites with a food mixer, they will add stability to the resulting meringue with the addition of sugar and cream of tartar to the egg foam. 

Notes: 

· Be careful when separation the egg yolks form the egg whites.  Any part of the yolk will keep the egg whites from incorporating air.

· The pudding you make with the egg yolk utilizes the fat part of the egg.  The yolk is where the cholesterol of an egg is found.

Equipment:

· Hand mixer

· 2 quart saucepan

· Wooden spoon

· Measuring cups, spoons

· Pie plate

· Spatula

· Potholders

· Stove/oven

· Vegetable spray

Recipe:

Pie Shell

3 egg whites


½ c sugar

¼ tsp. cream of tartar

Beat egg whites and cream of tartar until stiff; add ½ cup sugar gradually, beating for several minutes after sugar is added.  When you have nice peaks forming, (peaks will stand alone) transfer the egg whites to a pie pan that has been sprayed with cooking spray.  Pat the whipped egg whites so they completely cover the bottom and sides of the pie pan.  Put the pie pan on the center rack of a preheated 375-degree oven.  Bake for 10-15 minutes, until lightly browned.  Cool and fill the next day with cooled pudding. (The meringue will rise quite high in the oven, but sink when cooled)

Pudding

1 C sugar


4 T cornstarch

1 T butter


3 egg yolks

1 ½ C water


2 T milk

6 T lemon juice

Combine 1-cup sugar, 1 ½ cups of water and 1 T butter in saucepan.  Heat, occasionally stirring.  Mix cornstarch and 3 T water to make a paste.  Add this cornstarch past to hot sugar mixture stirring constantly on medium heat.  Cook, stirring with a wooden spoon constantly, until mixture is thickened and clear – about 8 minutes.  Add 6 T lemon juice and if you’d like a bit of lemon zest.  Cook for 2 minutes.  Meanwhile, beat egg yolks with milk; add this to hot lemon mixture.  Bring to a boil, stirring constantly.  Cool, pour into a refrigerator container and let cool till lukewarm, and then refrigerate till the nest day.

Next Day

Pour the lemon pudding into the baked meringue pie shell.  Garnish with lemon peel and serve.

Questions:

1. What made the meringue keep the shape of the peaks?

2. What would happen if you added the hot pudding to the meringue? Why?

3. What would condensation do to the meringue?

Submitted by Loretta Hanft, Highland High School
Activity 12
“In Good Taste Video”

Competencies addressed by this activity:

06.
Explore career, technology, and consumer education in food science and nutrition

06.01 Analyze career paths in food science and nutrition

06.02 Explore emerging trends, research, and the impact of technology on the food science and nutrition industry

06.03 Examine consumer education issues in food science and nutrition

“In Good Taste” Video

Institute of Food Technologists

The Society for Food Science and Technology

221 N. LaSalle St., Suite 300

Chicago, IL 60601

Phone 312-782-8424

Fax: 3127828348

Questions from IFT Video

"In Good Taste:  Careers In Food Science"

DIRECTIONS: On a separate paper, answer the following questions from information presented in the IFT video "In Good Taste: Careers In Food Science".

1. What three sciences are involved in the making of a pizza? Define how they are involved in the production of ingredients.

2. What is: Sensory Evaluation? Product development? Quality control?

3. What are consumers looking for in a food product?

4. Why is university (basic) research important to the food science industry?

5.  If you were to choose any employment position in food science/processing

what would it be? Why?

6.  Using your "chosen" occupation in #5 research the following topics related to the occupation. You may want to interview an employee in the food science industry using the interview schedule in this lesson.

a. type and amount of education or training needed.

b. average salary

c. local companies or institutions where you could be employed.

d. any safety considerations or hazards associated with the position

Activity 13
Webquest

Webquests are a productive way for students to learn concepts independently.  They may cover any topic and be short searches or in-depth searches. Students gain research skills and technology knowledge.  Following are 2 examples of web quests.  More well constructed quests are available on the internet all the time, or make up your own to exactly match your needs.

 The following 2 activities were found at this site:

http://www.itdc.sbcss.k12.ca.us/curriculum/
Competencies addressed by this activity:

01.
Explore the world of food as a science

01.01
Describe the scientific study of foods

01.02
Explain the basic concepts of nutrition

01.03
Demonstrate methods and considerations required in the 

Scientific evaluation of foods

02.
Explore chemistry in food science

02.01
Explore Chemistry as a science of matter

02.02
Explore the structure of atoms, elements, and molecules

02.03
Use the period tables

02.04
Explore the formation of compounds through chemical bonding in foods

02.05
Explore reactions of chemicals commonly found in food

02.06
Explore current theories about atomic structure, energy levels, sublevels, and orbitals

03.
Explore the application of food science and nutrition

03.01
Explore the sensory evaluation of food

03.02
Describe the physical and chemical characteristics of  energy and their relationships to foods

03.03
Describe the properties of water and their importance to the human body and food preparation

03.04
Explore the sources and uses of carbohydrates in food science

03.05
Explain the effects of lipids in food science

03.06
Explore the sources, chemical changes, and importance of proteins in food science

03.07
Explain the importance of vitamins and minerals in food science

03.08
Explore the process of metabolism

04.
Demonstrate chemical processes involved in food preparation

04.01
Explore the affects of enzyme reactions on food

04.02
Examine the chemical properties and uses of solutions, colloidal dispersions, and emulsions in food preparation

04.03
Demonstrate the chemical processes involved in leavening

04.04
Demonstrate the process of fermentation as it applies to the science of food

04.05
Explore the importance and uses of the milk food group in food science

05.
Examine microbiology in food processing and reparation

05.01
Explain the causes of food-borne illnesses and procedures for prevention

05.02
Demonstrate the purpose and procedures for food freezing, dehydration, and re-hydration

05.03
Demonstrate the purpose and safe procedures for canning

05.04
Examine food additives

06.
Explore career, technology, and consumer education in food science and nutrition

06.01
Analyze career paths in food science and nutrition

06.02
Explore emerging trends, research, and the impact of technology on the food science and nutrition industry

06.03
Examine consumer education issues in food science and nutrition

BioDesigns, Incorporated
(a genetic engineering project)



IT'S ALIVE!!
You are a part of a four-person genetics engineering team, working for BioDesigns, Inc. The president of BioDesigns, Ms. Bio, calls a meeting for all engineers. 

"This company has been losing money steadily for the last 18 months! We haven't had a money making idea since we invented the seedless watermelon. If we don't have a product on the market within 6 months, we're going to be out of business!" 
She then further states that your team has to invent a new, revolutionary, money-making, genetically engineered product, or start looking for new jobs. Your team members include: a geneticist, a biologist, an environmentalist/lawyer, and a economist/ethicist.


The Task

You need to invent a genetically engineered product and then summarize all of your findings and research in a report to Ms. Bio. Answer these questions in your report: 

· What plant/animal are you going to genetically alter? 

· How will this affect the plant/animal? 

· What gene will you have to alter to do this? 

· How will this alter the plant/animal's habitat? 

· How will this alter the plant/animal's life systems? 

· What will be the new scientific name of your species, and where will it fit in the classification of species? 

· How will this alteration affect the economics of production, manufacture, or distribution of the product? 

· How will this alteration affect the environment? 

· What are the ethical ramifications of this alteration? 

· How will this alteration be financially profitable? 

Include sketches/charts/graphs to help explain your answers to these questions. 


The Process

To accomplish this task, consider the following steps: 

1. Identify the plant/animal to alter. This may take some brainstorming on your part. 

2. Research the plant/animal's genetic structure so you know what gene to change. 

3. Research the plant/animal's current structure, and habitat. Research similar plants/animals to decide how your genetic change will affect either or both of these. 

4. Research the production and distribution of the product(s) which your plant/animal will be used for. Decide how your genetic change will affect these processes, if at all. 

5. Research the environmental impact of your genetic change. Will it change the environment where the plant is grown or the animal is raised? Will it change the environment where the product is manufactured or distributed? Will it change the environment where the product is used? 

6. Research the ethics of what you are doing. Is BioDesigns, Inc. going to have trouble getting this alteration approved by the government? Remember, bad publicity could make the profit on this product negligible. 

7. Finally, the really, really big question: will this alteration be financially profitable? Research the amount of money that could be made from this genetic alteration. (If you alter something that only five people buy per year, it's probably not worth all of the engineering that will go into it) 


Learning Advice

To have a good report for Ms. Bio, you need to be very complete with your information. Make sure you answer all of the questions as fully as possible. Draw sketches of the plant/animal's new physical structure, new internal structure, and new habitat. You can present using a variety of methods; for example: multimedia, role playing, triptychs, video.

In a team of four, you probably want to each take one of the roles given in the introduction. The environmentalist is also a lawyer, and the economist is also an ethicist. As each of you does your research, keep the following advice in mind:
Geneticist: You are going to want the group to invent something that is feasibly possible.
Biologist: You are going to make sure that the group is fully aware of the changes to the habitat and structure of the organism which will be wrought by your decision.
Environmentalist: You will want there to be a minimal negative impact on the environment due to this change. A positive impact on the environment would be even better for you.
Lawyer: We can't break any laws, right?
Economist: You are going to want the group to invent a money-making idea.
Ethicist: You will want the group to be informed on the ethics regarding this alteration.


Resources

Internet Resources:

Agricultural Genome Information Server (AGIS) consists of genome information for agriculturally important (mostly crop and livestock animal species). Some non-commodity species are included as well. 

Biological, Agricultural & Medical Infomine is maintained by U.C. Riverside and includes databases, electronic journals, electronic books, bulletin boards, listservs, online library card catalogs, articles and directories of researchers, among many other types of information. 
BONAP/MIP Botanical Checklist of North America Browser is a searchable database of the flora of North America which can be searched by common name or scientific. 

California Flora Database contains geographic and ecological distribution information for 6,717 California vascular plant taxa, as well as additional habitat information for rare taxa and species of the Sierra Nevada. 

Ethics Center for Engineering & Science, located at MIT, is funded by the National Science Foundation. The mission of the Ethics Center is to provide engineers, scientists, science and engineering students with resources useful for understanding and addressing ethically significant problems that arise in their work life. 

Genetic Databases is maintained by the Illinois State Academy of Science and contains selected bird and mammal catalogs, as well as links to other databases. 

Genetics and Ethics Home Page is located at the University of Montreal and contains links to public action groups, legal issues, and more. 

Glossary of Genetics is modified from definitions in the U.S. Congress Office of Technology Assessment document: Mapping Our Genes The Genome Projects: How Big, How Fast? 

IISDnet is the home page of the International Institute for Sustainable Development and promotes development that improves economic efficiency, protects and restores ecological systems and enhances the well-being of people. 

Kingdom Animalia is part of The Animal Diversity Web and is a collection of pictures and information about animals. Information is arranged in a taxonomic hierarchy. 

MedWeb: Bioethics has links grouped by topic, including "genetics and molecular biology". 

Molecular Genetics Jump Station has many links for the molecular geneticist. 

Plant Gene Register Index is maintained by the American Society of Plant Physiologists and is searchable. 

Plant Genome Data and Information Center provides access to a variety of information products and services on all aspects of plant and animal genome mapping. 

The Center For Bioethics has links to advance scholarly and public understanding of ethical, legal, social and public policy issues in health care. 

The Vegetation of Lobo Point and North Wild Horse Mesa, Eastern Mojave Desert, San Bernardino County is a study done to develop a description of the vegetation at these two sites, and relate it to local and regional vegetation. Limited in area, but very complete. 

The World-Wide Web Virtual Library: Biodiversity, Ecology, and the Environment 

The World-Wide Web Virtual Library: Botany 
The World-Wide Web Virtual Library: Environment 

The World-Wide Web Virtual Library: Forestry 

The World-Wide Web Virtual Library: Genetics 

The WWW Virtual Library Project was started at CERN in 1991. Presently, the WWW Virtual Library is maintained by volunteers. All sections of it include extensive lists of resources 

U.S. Environmental Protection Agency contains US environmental law, among other things. 

U.S. Food and Drug Administration contains information on human and animal drugs, foods, toxicology, biologics, and more. 

Yahoo! - Science:Agriculture 

Yahoo! - Science:Biology 

Yahoo! - Science:Biology:Molecular Biology:Genetics 

Yahoo! is an Internet search engine that also include pre-made lists on a variety of subjects. 

You can always search for more resources yourself. Some of the keywords that were used to find the sites above include: genes, genetics, genomes, ethics, biology, science, botany, agriculture, database, classification, and environment. Here are some Internet search engines to use: 

INFOSEEK GUIDE 

EXCITE 

ALTAVISTA 

LYCOS 

YAHOO! 

MAGELLAN 


Evaluation

You will be evaluated on the quality of your research, reasoning and presentation. You need to answer as many of the questions posed as possible, with as much detail as possible. You will also be evaluated on the practicality of your invention.

Here are some points to keep in mind as your present your report: 

· Did you identify what plant/animal you altered? 

· Did you identify what difference to the plant/animal your alteration would make? 

· Did you identify what gene you altered? 

· Did you describe with words and sketches how the structure and function of the plant/animal would be changed? 

· Did you describe with words and sketches how the habitat of the plant/animal would be changed? 

· Did you create a new scientific name for your plant/animal? 

· Did you place your new name in the classification of species and give reasons for that particular placement? 

· Did you describe how the genetic alteration would affect the production, manufacture, or distribution of the product? 

· Did you describe the effects of this alteration on the environment, either at the habitat, at the manufacturing site, or at the customer site? 

· Did you include discussion on the ethical ramifications of your alteration? 

· Did you describe how this genetic alteration is going to be profitable? 

· Did you use sketches, graphs, charts, video, etc., throughout your presentation to make your points more clearly? 


Reflection

How do you feel about the ethical implications of genetic engineering? 


Conclusion

After hearing all of the "engineering teams" present their ideas, which do you think is the most realistically possible? On the other hand, which one would be the most financially profitable, regardless of the practicality of the genetic alteration involved. On the third hand (we are talking about genetic alteration, right?), which one would cause the most controversy if it were introduced? 


Extension

In the future, genetic engineering will probably become fairly common. What new laws do you think will have to be passed in the future regarding genetic engineering? Also, how will genetic engineering affect the traditional classification of species? 


Notes to the Teacher

Lesson Title: BioDesigns, Incorporated (a genetic engineering project)

Curricular Area: Life Sciences 

Goal/Purpose: Students will:

· apply the classification of species to an organism 

· apply knowledge of genetic and chromosomal structures 

· infer changes to habitat and structure of an organism due to genetic changes 

· relate scientific knowledge to information from other disciplines 
· communicate and work effectively as a team 

· communicate scientific ideas and supporting details clearly 

Grade Level: 10-12

Length of Lesson: Five to ten class periods, not necessarily consecutive.

Materials: presentation materials of choice

Interdisciplinary Connections: Economics, Ethics, Law, Environmental Science

Teacher Resources: 

Science Framework for California Public Schools, California Department of Education, Sacramento, 1990. 

What are some strategies for helping students work in groups? is a well-researched section of "Perspectives of Hands-On Science Teaching", and is about group work in the science classroom. 

What Does Research Say About Science? is an essay published through the North Central Regional Educational Laboratory and focuses on the new directions science classrooms should be going. 

Selected Procedures for Improving the Science Curriculum is an ERIC/SMEAC Science Education Digest. It discusses the current emphases in science education and the related factors influencing science curriculum. 

Prerequisite Learning: basic chromosome, DNA, and gene knowledge; basic classification of species knowledge; structures and functions of living things; effective group interaction

Suggestions: 

· Consider having your economics teacher, ethics teacher, and/or earth science teacher come to your class as "guest lecturers" to share their expertise. 

· Consider giving out the project on the first day in paper format and having students form teams, decide on what organism to alter, and decide how they're going to do their research. Then on the second day, begin with the Internet. My rationale behind this advice is that the students need time to do their team building and decision-making, without the distraction of the computers. Also, without this day of planning, students will be researching without a clear idea of what they are looking for. 


Written by Cynthia Robinson, Teacher On Assignment, Chino Unified School District


Personal Trainer



	
	You are a personal trainer employed by Berry's Fitness, the hottest new fitness consulting firm. As part of your job, you provide custom individualized diet and exercise portfolios for the clients of Berry's Fitness. Today your appointments include four clients: John, Michelle, Kim, and Brian. 



The Task

Choose one of the people below and develop a menu and exercise program to improve their overall health. You must:

· Find the appropriate goal weight for the person you have chosen. 

· Develop a weekly exercise program that will fit into their lifestyle. 

· Develop a one week menu incorporating proper nutritional habits. 

· Provide helpful survival tips related to your client's habits and lifestyle. 

· Give your client clear explanations for the recommendations you give them. 

Your clients:
	

	John is 45 years-old, 5' 10" tall and weighs 220 pounds. John's job with an insurance company requires a lot of time doing paperwork and talking on the telephone. He leads a very sedentary lifestyle away from work. John lives alone and isn't much of a cook so he eats out most of the time with Chinese cuisine making up a large part of his diet. John hasn't experienced any major health problems but feels fatigued and run down much of the time, and isn't satisfied with what he sees in the mirror. 

	

	Michelle is a 17 year-old high school junior. She stands 5' 6" tall and weighs 135 pounds. Michelle is involved in Key Club and sings in the school choir. Michelle spends her evening hours talking on the phone, watching TV and/or hanging out with her friends. Michelle 's family isn't big on family meals so Michelle is responsible for preparing most of her own meals. Michelle doesn't eat breakfast, eats fast food a lot, and is on a first-name basis with the fine folks at Taco Bell. Michelle feels her body may still be growing but is concerned with the fact that some of her clothes are getting tight and would like to drop a few pounds. 

	

	Kim is a 34 year-old clothing salesperson and the mother of three children ages 14, 11, and 8. Being in retail, her work hours vary from day to day. She works either from 8:00 a.m. to 4:00 p.m., or from 12:00 p.m. to 8:00p.m. Kim is 5' 5" and weighs 130 pounds. Much of her leisure time is spent with her children and their activities. She prepares an evening family meal when she is not working (they're vegetarian) and plans a meal for her husband to prepare when she is working. Kim has attempted to establish a regular exercise routine in the past but has found little success. Her exercise bike and thigh master are gathering dust in the garage. 

	

	Brian is a 16 year-old high school sophomore. He stands 6 feet 2 inches tall and weighs 148 pounds. Brian is extremely active, playing basketball during much of his after school time, except in the spring when he runs track. Brian eats mostly donuts for breakfast, school food or fast food at lunch, whatever his mom prepares for him in the evening, and many candy bars, chips and sodas in between. Brian would like to add some muscle to his bones but, even though he eats everything in sight, he can't seem to gain any weight. 



The Process

1. Choose one client to prepare a complete program for. Start a project journal to use for notetaking, exploring ideas, brainstorming, etc. 

2. Start by identifying the appropriate goal weight for this person. Determine if he/she needs to lose, maintain, or gain weight and how much. Record your reasoning in your project journal. 

3. Identify problem characteristics of his/her lifestyle that you need to suggest changing or need to account for when designing his/her program. 

4. Design an exercise program for your client. Remember to consider the time and resources (access to equipment, money, etc.) he/she has available and his/her likely comfort level with the activities. Record your reasoning in your project journal. 

5. Develop one week's menu for your client. Use the food pyramid to nutritionally balance the menu. Set maximum amounts for daily calories consumed and grams of fat consumed. Include between-meal snacks and remember to consider your client's lifestyle when designing meals - preparation time, access to ingredients, etc. Record your reasoning in your project journal. 

6. Use your project journal to create a rationale for the program. Explain the decisions you made in determining the goal weight, menu and appropriate exercises. This helps the client understand how your program is uniquely designed with their needs and lifestyle in mind. 

7. Prepare a "survival tips" section for the client's portfolio providing helpful hints on how to succeed with your program. Consider his/her current lifestyle and habits when determining what advice would be most helpful. 

8. Prepare a portfolio for your client that includes all components: 

· brief goal description 

· exercise program 

· menu 

· rationale 

· survival tips 


Resources

Food Composition Data from the Nutrient Data Laboratory at the United States Department of Agriculture.
Diet & Weight Loss / Fitness HomePage has links to weight loss, diet, and fitness links all over the web.
Arizona Health Sciences Library Nutrition Page contains information about food, health, exercise, vitamins, disease, and contains many other academic resources.
Bonfire of the Calories calculates the amount of calories burned while exercising.
Fast Food Facts - Interactive Food Finder has data on the nutritional value of popular fast food items.
Nutrition Home Page from the libraries of College of St. Benedict's and St. John's University
Home Arts - The Body Beautiful
has articles on how to lose weight and keep it off.
Wellness: selected fitness, exercise, nutrition, food and recipe resources from Boise State University.
Health and Well-Being contains sites screened for factual, reliable and noncommercial information to help youth live a healthy and positive lifestyle.
Candy USA: all you ever wanted to know about candy!


Learning Advice

Making decisions
As much as possible, use the client description to base your decisions on. When information is lacking, make an educated guess what would likely be true about that person. Include this in the client description for your teacher.

Creating the portfolio
The organization and ease of reading this portfolio is crucial to your client's satisfaction and success of implementing the program. Consider including a table of contents, using a positive voice in your writing, adding graphics for visual appeal, and creating a nice cover. Some additional items you could add to help your client: 

1. A wallet-size schedule of the menu and exercise program for the client to carry as a quick reference. 

2. An exercise video demonstrating how to do each of the exercises properly to prevent injury. 

3. A daily motivators calendar for the first month of the program. 


Evaluation

Your final project will be evaluated on the following criteria:

1. Does your program reflect concern for the client's lifestyle? 

2. Is your diet and exercise program realistic for this person? 

3. Is your rationale clear and supported by valid information? 

4. Is your portfolio well organized and easy to read? 


Reflection

This project had several parts to it. What strategies did you use to complete all parts? Were these strategies effective? How could you improve this process? 

Most of the health resources you accessed target the "average" person. How did you modify this information to suit the unique individual? 


Conclusion

1. What factors need to be considered when designing a person's diet and exercise program? 

2. What factors relate to a person maintaining good health? 

3. How can a person rate his/her current health status? 

4. Based on what you learned, how can you improve your own health and well-being? 


Extension

A person's success in maintaining good health is greatly influenced by the people they live with. Design a diet and exercise program for your family that insures success for all. 


Notes to the Teacher

Lesson Title: Personal Trainer 

Curricular Area: Health 

Grade Level: 9-12 

Goal/Purpose: Students will investigate exercise and nutritional habits that enhance and maintain health and well-being. (California Health Framework, California Dept. Of Education, 1994 )
Food choices: 

· making healthy food choices in a variety of settings 

· analyzing how food choices are influenced, including how a busy schedule influences food choices 

· selecting appropriate practices to maintain, lose, or gain weight 

Physical Activity:

· following through with a personal fitness plan based on personal fitness goals and the results of periodic self-assessment 

· analyzing personal motivators related to pursuing physical activity and using those motivators to maintain ongoing participation in physical activities 

· exploring ways to continue regular exercise practices when schedules change

Length of Lesson: approximately 2 weeks 

Materials: none 

Interdisciplinary Connections: Language Arts 
Teacher Resources: 

· California Health Framework, California Dept. Of Education, 1994 

· Health Journals 

· School Nurse, Coaches, Physical Education Teachers 

Prerequisite Learning: 

1. nutrition concepts such as food pyramid, calories, nutrients, etc. 

2. experience with various exercises, awareness of safety concerns to prevent injury 

Suggestions: 
1. Print out student component of the project and include in student project journals for reference when working offline. 

2. Collaborate with an English teacher and make this a joint project. He/she could focus on appropriate voice and style in the students' writing. 

3. Hold class or group discussions throughout the process to discuss information and issues that may arise. 

4. Allow more than one group/student to use the same client. Then discuss differences in the final programs developed and the reasons for these differences. 

5. Invite school personnel in for a question and answer session. 

6. To challenge students, have them interview a community member and design a program for him/her instead of using the profiles provided. Students will need to identify factors relevant to diet and exercise when developing interview questions. 


Written by Gary Djonne, Eisenhower High School, Rialto Unified School District. 

Edited by Noelle Kreider and Cynthia Robinson, Teachers on Assignment, Instructional Technology Development Consortium.

Activity 14
Illustrated Talk

Competencies addressed by this activity:

01.
Explore the world of food as a science

01.02
Explain the basic concepts of nutrition 

03.
Explore the application of food science and nutrition

03.01
Explore the sensory evaluation of food

03.02
Describe the physical and chemical characteristics of  energy and their relationships to foods

03.03
Describe the properties of water and their importance to the human body and food preparation

03.04
Explore the sources and uses of carbohydrates in food science

03.05
Explain the effects of lipids in food science

03.06
Explore the sources, chemical changes, and importance of proteins in food science

03.07
Explain the importance of vitamins and minerals in food science

03.08
Explore the process of metabolism

04.
Demonstrate chemical Processes involved in food preparation

04.01
Explore the affects of enzyme reactions on food

04.02
Examine the chemical properties and uses of solutions, colloidal dispersions, and emulsions in food preparation

04.03
Demonstrate the chemical processes involved in leavening

04.04
Demonstrate the process of fermentation as it applies to the science of food

04.05
Explore the importance and uses of the milk food group in food science

05.
Examine microbiology in food processing and reparation

05.01
Explain the causes of food-borne illnesses and procedures for prevention

05.02
Demonstrate the purpose and procedures for food freezing, dehydration, and re-hydration

05.03
Demonstrate the purpose and safe procedures for canning

05.04
Examine food additives

Illustrated Talk

Have students produce and present an Illustrated Talk to the class on a chemical process involved in food preparation. Illustrated Talk focuses on students' ability to make a presentation about life issues concerning family and consumer sciences and/or related occupations. Presentation uses props such as charts, posters, pictures, or other visual aids. The purpose is not to inform or lecture, rather to demonstrate. The intent is to present views on life issues in family and consumer sciences and how youth can address these issues.

Guidelines for Implementation-

· Use the FCCLA planning process to develop and implement the project

· Consider the content of the presentation including the opening relationship of issue to the individual, family or career preparation, subject knowledge, and the closing

· Address methods students can use to address the issues

· Consider presentation styles including voice, gestures, and grammar

· Utilize visual aids to create an effective and visible presentation

· Use the eight FCCLA purposes as a guideline

· Work cooperatively with other school groups, community groups and/or volunteers to achieve project goals

· Increase public awareness of the issue addressed and FCCLA

Project Suggestions-

· Create a presentation outline

· Develop a written report and an oral presentation

· Research current and local demographics as supporting evidence

· Present your project to other school groups, community groups, volunteer groups, parents, teachers and administrators

· Video tape the presentation for future use and/or as a self evaluation tool

Activity 15
Entrepreneurship

Competencies addressed by this activity:

05.
Examine microbiology in food processing and reparation

05.01
Explain the causes of food-borne illnesses and procedures for prevention

05.02
Demonstrate the purpose and procedures for food freezing, dehydration, and re-hydration

05.03
Demonstrate the purpose and safe procedures for canning

05.04
Examine food additives

06.
Explore career, technology, and consumer education in food science and nutrition

06.01
Analyze career paths in food science and nutrition

06.02
Explore emerging trends, research, and the impact of technology on the food science and nutrition industry

06.03
Examine consumer education issues in food science and nutrition

Entrepreneurship

Conduct an FCCLA Entrepreneurship project in you classroom to analyze and explore the development of a new food product and examine the process of food production, promotion, and retail.  Entrepreneurship recognizes students who develop a plan for a small business using family and consumer sciences and/or related occupations skills.

Guidelines for Implementation:

· Use the FCCLA planning process to develop and implement the project

· Utilize skills and develop an understanding in facility management, budget and credit management, personnel management, and government regulations

· Use the eight FCCLA Purposes as a guideline

· Work cooperatively with other school groups, community groups and/or volunteers to achieve project goals

· Increase public awareness of the issue addressed and FCCLA

Project Suggestions:

· Create a manual documenting the steps throughout the process.  You might want to include pictures, written works, newspaper articles, etc.

· Create a display of pictures, brochures, newspaper clippings, and so on to be displayed in your school or community

· Present your project to other school groups, community groups, volunteer groups, parents, teachers and administrators

· Create a video or slide show of your project, the process you used, and the end results

· Develop a written summary of the events including a budget, forms and records used, management procedures ( hiring, salaries and benefits, policies and procedures, etc.), laws, regulations and codes, supplies and equipment, and/or advertising and recruitment

· Develop a business plan to include all elements of the business related to food processing

·  Develop an organizational chart to include job titles and tasks

Activity 16
Applied Technology

Competencies addressed by this activity:

04.
Demonstrate chemical processes involved in food preparation

04.01
Explore the affects of enzyme reactions on food

04.02
Examine the chemical properties and uses of solutions, colloidal dispersions, and emulsions in food preparation

04.03
Demonstrate the chemical processes involved in leavening

04.04
Demonstrate the process of fermentation as it applies to the science of food

04.05
Explore the importance and uses of the milk food group in food science

05.
Examine microbiology in food processing and reparation

05.01
Explain the causes of food-borne illnesses and procedures for prevention

05.02
Demonstrate the purpose and procedures for food freezing, dehydration, and re-hydration

05.03
Demonstrate the purpose and safe procedures for canning

05.04
Examine food additives

Applied Technology

Conduct an FCCLA Applied Technology project in your classroom to examine the use of technology in the processing and preparation of food.  Through the use of technology, students may practice several processing and preparation skills associated with preventing food-borne illnesses, freezing, dehydrating, or canning of foods.  Applied Technology recognizes participants who develop a project using technology, and show evidence of problem solving, critical thinking and integration of applied communication, math and/or science skills in a family and consumer sciences and/or related occupations area.

Guidelines for Implementation:

· Use the FCCLA planning process to develop and implement the project

· Utilize various technological resources

· Apply academic skills from other curriculum areas to family and consumer sciences

· Use critical thinking and problem-solving skills

· Consider all elements of the presentation including grammar, tone, and body language

· Use the eight FCCLA purposes as a guideline

· Work cooperatively with other school groups, community groups and/or volunteers to achieve project goals

· Increase public awareness of the issue and addressed and FCCLA

Project Suggestions:

· Create a portfolio documenting the steps through the process.  You might want to include pictures, written works, newspaper articles, et,.

· Create a display of pictures, brochures, newspaper clippings and etc. To be displayed in your school or community

· Present your project to other school groups, community groups, volunteer groups, parents, teachers and administrators, demonstrating the use of technology throughout your project

· Create a video or slide show of your project, the process you used, and the end results

· Develop a written summary of the events including a budget, forms and records used, management procedures (hiring, salaries and benefits, policies and procedures, etc), laws, regulations and coded, supplies and equipment, and/or advertising and recruitment

Activity 17
Interpersonal Communications

Competencies addressed by this activity:

01.
Explore the world of food as a science

01.01
Describe the scientific study of foods

01.02
Explain the basic concepts of nutrition

01.03
Demonstrate methods and considerations required in the 

Scientific evaluation of foods

06.
Explore career, technology, and consumer education in food science and nutrition

06.01
Analyze career paths in food science and nutrition

06.02
Explore emerging trends, research, and the impact of technology on the food science and nutrition industry

06.03
Examine consumer education issues in food science and nutrition

Interpersonal Communication
Students will develop an individual, school or community project to strengthen interpersonal communications and apply communication knowledge and skills to similar situations.  The project could focus on communication skills used to convey the scientific method or career opportunities.

Guidelines for Implementation:

· Use the FCCLA planning process to develop and implement the project

· Consider the content of the presentation including opening, relationship of issue to individual, family life, or career preparation, subject knowledge, closing

· Impact the strengthening of communication within the community, place of employment, family, peers or school relationships

· Use critical thinking and problem-solving skills

· Consider presentation style including voice, gestures, and grammar

· Utilize visual aids to create an effective and visible presentation

· Use the eight FCCLA purposes as a guideline

· Work cooperatively with other school groups, community groups and/or volunteers to achieve project goals

· Increase public awareness of the issue and addressed and FCCLA

Project Suggestions:

· Create a presentation outline 

· Develop a written and oral report

· Research current and local demographics as supporting evidence

· Utilize visual aids to demonstrate your point

· Conduct mock interview sessions to practice occupational communication skills

· Present your project to other school groups, community groups, volunteer groups, parents, teachers and administrators

· Video tape the presentation for future use and/or as a self- evaluation tool

Activity 18
Skills for Life

Competencies addressed by this activity:

01.
Explore the world of food as a science

01.01
Describe the scientific study of foods

01.02
Explain the basic concepts of nutrition

01.03
Demonstrate methods and considerations required in the 

Scientific evaluation of foods

03.
Explore the application of food science and nutrition

03.01
Explore the sensory evaluation of food

03.02
Describe the physical and chemical characteristics of  energy and their relationships to foods

04.
Demonstrate chemical processes involved in food preparation

04.01
Explore the affects of enzyme reactions on food

04.02
Examine the chemical properties and uses of solutions, colloidal dispersions, and emulsions in food preparation

04.03
Demonstrate the chemical processes involved in leavening

04.04
Demonstrate the process of fermentation as it applies to the science of food

04.05
Explore the importance and uses of the milk food group in food science

05.
Examine microbiology in food processing and reparation

05.01
Explain the causes of food-borne illnesses and procedures for prevention

05.02
Demonstrate the purpose and procedures for food freezing, dehydration, and re-hydration

05.03
Demonstrate the purpose and safe procedures for canning

05.04 Examine food additives 

Skills for Life

Conduct a Skills for Life project in your classroom to demonstrate techniques used to evaluate, process, or prepare foods.  Skills for Life provides an opportunity to develop a “how to” presentation that explains a life skill used to plan and/or implement a project related to a national FCCLA program.

Guidelines for Implementation:

· Use the FCCLA planning process to develop and implement the project

· Develop written documentation of the presentation

· Define the life skills used to reach project goals.  Life skills are related to planning, goal setting, problem solving, decision making, and interpersonal communications

· Demonstrate how the utilization of food production skills are useful skills for life

· Utilize organized and effective visual aids

· Use the eight FCCLA purposes as a guideline

· Work cooperatively with other school groups, community groups and/or volunteers to achieve project goals

· Increase public awareness of the issue and addressed and FCCLA

Project Suggestions:

· Create a portfolio documenting the steps through the process.  You might want to include pictures, written works, newspaper articles, et,.

· Create a display of pictures, brochures, newspaper clippings and etc. To be displayed in your school or community

· Present your project to other school groups, community groups, volunteer groups, parents, teachers and administrators, demonstrating the use of technology throughout your project

· Create a video or slide show of your project, the process you used, and the end results

· Develop a written summary of the events including a budget, forms and records used, management procedures (hiring, salaries and benefits, policies and procedures, etc), laws, regulations and coded, supplies and equipment, and/or advertising and recruitment

Activity 19
Alternative Assessment Activities

Competencies addressed by this activity:

01.
Explore the world of food as a science

01.01
Describe the scientific study of foods

01.02
Explain the basic concepts of nutrition

01.03
Demonstrate methods and considerations required in the scientific evaluation of foods

02.
Explore chemistry in food science

02.01
Explore Chemistry as a science of matter

02.02
Explore the structure of atoms, elements, and molecules

02.03
Use the period tables

02.04
Explore the formation of compounds through chemical bonding in foods

02.05
Explore reactions of chemicals commonly found in food

02.06
Explore current theories about atomic structure, energy levels, sublevels, and orbitals

03.
Explore the application of food science and nutrition

03.01
Explore the sensory evaluation of food

03.02
Describe the physical and chemical characteristics of  energy and their relationships to foods

03.03
Describe the properties of water and their importance to the human body and food preparation

03.04
Explore the sources and uses of carbohydrates in food science

03.05
Explain the effects of lipids in food science

03.06
Explore the sources, chemical changes, and importance of proteins in food science

03.07
Explain the importance of vitamins and minerals in food science

03.08
Explore the process of metabolism

04.
Demonstrate chemical processes involved in food preparation

04.01
Explore the affects of enzyme reactions on food

04.02
Examine the chemical properties and uses of solutions, colloidal dispersions, and emulsions in food preparation

04.03
Demonstrate the chemical processes involved in leavening

04.04
Demonstrate the process of fermentation as it applies to the science of food

04.05
Explore the importance and uses of the milk food group in food science

05.
Examine microbiology in food processing and reparation

05.01
Explain the causes of food-borne illnesses and procedures for prevention

05.02
Demonstrate the purpose and procedures for food freezing, dehydration, and re-hydration

05.03
Demonstrate the purpose and safe procedures for canning

05.04
Examine food additives

06.
Explore career, technology, and consumer education in food science and nutrition

06.01
Analyze career paths in food science and nutrition

06.02
Explore emerging trends, research, and the impact of technology on the food science and nutrition industry

06.03
Examine consumer education issues in food science and nutrition

Sixteen Strategies:

The following list provides 16 different means of assessment in the classroom.  The following strategies provide generic assessment suggestions that may be used for a variety of activities.

1.  “I learned statements” – One thing I learned today on a note card (5 minutes at end of period

2. Summary sheets – three of four key things learned on a note card (15 minutes at end of Friday or at the end of the lesson/unit, in groups of 2 or 3)

3. Clear/Unclear thoughts – students put on note card something that was clear or not clear about the lesson

4. Key idea identification – what is the “Key Idea” of lesson/unit –transcends time and space

5. Question authoring – have each student develop one or two questions from the lesson that can be used for review or for a test item

6. Circle meeting – all students in a circle; each student shares a thought about the topic; student has the right to pass

7. Journal entries – daily reflective writing in a journal connects self to lesson

8. Record keeping – students chart grades

9. Learning illustrated – students draw or sketch something that was learned
10. Thinking aloud – partners think about what they learned and share with the group

11. Focus groups – 3-4 students focus on a segment of study, and then share with the group

12. Personalizing learning – What is going on in one’s personal life?  Does it make a connection with something that has been learned in class?
13. Authentic Applications – performance of learning, hands-on activities, “doing” it

14. Percolating – Pose s Question of the Week & find out the answer during the week

15. Displays – display student work, “ honor the student”, parent night

16. Parent Connections – letters and phone calls to parents ( Sasaki style)

These strategies meet the following conceptual understandings:

Cause & effect

Commonality & Diversity

Systems & Patterns

Scale & Symmetry


Cycles & Change

Functions & relationships

Time & space

Equalism & Order

Additional Resources

Video:

Kitchen Mysteries Revealed

Learning Seed

Curriculum Guide 

FDA

“Science and our Food Supply”

Investigating food safety from farm to table

Includes:

· video “Dr. X and the Quest for Food Safety”

· Teachers Guide for both middle and high school students

· Reference Guide

www.foodsafety.gov/~fsg/teach.html
* * *
Webquest #1





Webquest # 2
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