
Lesson A5–1

Understanding

World Agricultural Production

Unit A. Agricultural Literacy

Problem Area 5. Describing the World Food and Fiber System

Lesson 1. Understanding World Agricultural Production

New Mexico Content Standard:

Pathway Strand: Food Products and Processing Systems

Standard: I: Apply principles of food processing to the food industry.

Benchmark: I-A: Develop management plans to maintain equipment and facilities.

Performance Standard: 1. Develop and maintain a Standard Sanitation Operating Pro-

cedure (SSOP). 2. Explain and demonstrate Good Manufacturing Practices (GMP),

including employee safety.

Student Learning Objectives. Instruction in this lesson should result in students

achieving the following objectives:

1. Identify the scope of the food industry.

2. Identify government requirements and other assurances of food quality and sani-

tation.

3. Describe various methods of food preservation.
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List of Resources. The following resources may be useful in teaching this lesson:

Recommended Resources. One of the following resources should be selected to accompany the

lesson:

Cooper, Elmer E. Agriscience Fundamentals and Applications. Albany, New York:

Delmar Publishers, 1997. (Unit 32)

Morgan, Elizabeth M., et al. AgriScience Explorations, Second Edition. Danville, Illi-

nois: Interstate Publishers, Inc., 2000. (Textbook, Chapter 16)

Other Resources. The following resources may be useful to teachers and students:

Lee, Jasper S. and Diana L. Turner. AgriScience, Third Edition. Danville, Illinois:

Interstate Publishers, Inc., 2003. (Textbook and Activity Manual, Chapter 21)

Herren. Exploring Agriscience. Albany, New York: Delmar Publishers, 1997.

List of Equipment, Tools, Supplies, and Facilities

Writing surface

Overhead projector

Transparencies from attached masters

Copies of Student Lab Sheet

Terms. The following terms are presented in this lesson (shown in bold italics):

Aseptic

Canning

Cold processing

Dehydration

Distributor

Environmental Protection Agency (EPA)

Food and Drug Administration (FDA)

Fermentation

Food industry

Freezing

Freeze drying

Grader

Harvester

Heat processing

Immersion

Irradiation

National Marine Fisheries Service (NMFS)

Packer

Pasteurization
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Processor

Producer

Pickling

Retailer

Sharp freezing

Trucker

United States Department of Agriculture (USDA)

Wholesaler

Interest Approach. Use an interest approach that will prepare the students for the les-

son. Teachers often develop approaches for their unique class and student situations. Two possi-

ble approaches are included here.

Approach One: Have students trace the path of their last meal from growth of the products to process-

ing and transportation (from start to finish). How many people were involved in bringing you your last

meal?

Approach Two: Present students will several names of food products, such as red meat, fish, seafood,

poultry, and several miscellaneous fast food meals. Ask students to brainstorm what agency determines

food safety regulations on the food items. Have them brainstorm on why regulations are important to food

safety. Summarize the ideas on the classroom writing surface.

Summary of Content and Teaching Strategies

Objective 1: Identify the scope of the food industry.

Anticipated Problem: What is the scope of the food industry?

I. The food industry is the industry involved in the production, processing, storage, prepara-

tion, and distribution of food for consumption by living things. The food industry involves

many functions.

A. The producer grows the crop and determines its readiness for harvest.

B. The harvester removes the edible portions from the plant in the field.

C. The trucker is responsible for transportation of the product anywhere along the way from

farm to consumer.

D. The packer is responsible for inserting the food into containers such as boxes or bins for

shipment to the processing plant.

E. The grader inspects the food for freshness and determines size and quality. A grader es-

tablishes under what criteria the food will be sold and consumed.

F. The processor is involved in cleaning, separating, handling, and preparing a food product

before it is ready to be sold to the distributor.
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G. The distributor stores the food until a request is received to transport the food to a re-

gional market.

H. The wholesaler purchases fresh or processed food in large quantities and sells to the re-

tailer.

I. The retailer sells directly to the consumer. The retailer is at the end of the marketing

chain.

Provide students with copies of the suggested resources. Have them read the appropriate sections in the

textbooks. Display TM: A5–1A to demonstrate the various functions in the food industry. Also display

TM: A5–1B to illustrate the path of food products from the producer to the retailer. Use LS: A5–1A to

have students keep a food diary.

Objective 2: Identify government requirements and other assurances of food quality and

sanitation.

Anticipated Problem: What are the government requirements and other assurances of food

quality and sanitation?

II. In the United States, we have become accustomed to high-quality food. The grading system

established by the United States Department of Agriculture (USDA) has provided a uni-

form set of terms known as grades.

A. Grades are based on quality standards.

1. Grade standards are established for meat, cattle, wool, poultry, eggs, and dairy prod-

ucts; fresh, frozen, canned, and dried fruits and vegetables; cotton, tobacco, and spir-

its of turpentine.

2. Grades are established based on quality of the products. They indicate freshness, po-

tential flavor, texture, and uniformity in size and weight (depending on the commod-

ity).

B. Additional quality assurance programs administered by the USDA include inspection of

slaughtering houses and processing plants and oversight of processing operations.

C. The regulation of food products is undertaken by local, state, national, and international

governmental regulatory agencies.

1. The Environmental Protection Agency (EPA) regulates water safety, waste treat-

ment, and pest management involved with food processing plants. The EPA deter-

mines the safety of new pesticides and sets tolerance levels for pesticide residues in

foods.

2. The Food and Drug Administration (FDA) regulates foods, drugs, cosmetics, biolog-

ical products, medical devices, radiological devices, and veterinary products sold in

interstate commerce. The FDA is responsible for bottled water, labeling of foods,

and the safety of all food products except meat and poultry.
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3. The National Marine Fisheries Service (NMFS) has an inspection program for fish

and seafood. The NMFS is also responsible for fisheries management and develop-

ment, as well as habitat conservation and aquaculture production.

4. The United States Department of Agriculture (USDA) inspects red meat, poultry,

eggs, livestock, and production plants. The USDA is involved in grading fruits, vege-

tables, grain, meat, poultry, and dairy products.

5. Local health departments inspect and license restaurants and grocery stores.

Provide students with copies of the suggested resources. Have them read the appropriate sections in the

textbooks. Display TM: A5–1C to illustrate an example of various USDA meat grades. Split the class

into five or six groups. Assign each group a different commodity. Have them research price differences be-

tween the various grades of each group’s assigned commodity.

Objective 3: Describe various methods of food preservation.

Anticipated Problem: What methods are used for food preservation?

III. Many methods of food preservation have been developed. Research is continually being

done to improve factors of food spoilage. The primary strategies of preservation include

freezing, cold processing, heat processing, and irradiation.

A. Freezing is a medium-length preservation technique.

1. Freezing requires a temperature of less than 0°F, an air-tight environment, and

quickness.

a. Freezing slows microbials. It kills some pathogens, but others become dormant.

Freezing stops the chemical reactions that pathogens require for growth.

b. Freezing may be done with a variety of methods, including immersion, indirect

contact, sharp freezing, and freeze-drying.

(1) Immersion means to cover completely. The product is placed directly into a

very cold liquid solution, such as liquid nitrogen.

(2) With indirect contact, the product is placed into tubes next to the freeing

agent. The freezing agent is contained within metal shelves. As the food

product is pushed past the shelves, freezing occurs.

(3) Sharp freezing is done directly in the air at temperatures of –23 to –30°F.

The product is frozen with blasts of air and then poured into packaging.

Peas and beans are commonly preserved this way.

(4) Freeze drying is a kind of freezing that removes the water from the product.

The product is frozen very quickly in a special chamber.

B. Cold processing, also known as refrigeration, is used when transporting and storing per-

ishable foods for a few hours or days.

C. Heat processing increases the temperature of a product above 140°F. This temperature

kills most pathogens and insures the safety of the food. There are three common tech-

niques used in heat processing.
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1. Canning is heating both the food product and the container in which the food has

been placed.

2. Dehydration is the almost complete removal of water from the food product.

3. Aseptic involves sterilizing food before it is packaged. The food is heated very quickly

using special equipment.

D. Irradiation is exposing food to radiant energy to kill microorganisms without contami-

nating food. Irradiation kills pathogens throughout the product from the surface to the

center. Currently, controversy exists regarding the irradiation of foods.

E. Other methods of food preservation include:

1. Fermentation involves the growth of beneficial microorganisms.

2. Pickling involves high salt concentrations.

3. Pasteurization is used to kill microorganisms in most milk and in some other liquids.

Provide students with copies of the suggested resources. Chapter 16 of AgriScience Explorations will be

especially relevant. Summarize the various food preservation methods on the classroom writing surface.

Lead the class in a discussion of these methods. Have students evaluate the foods in their homes. Are there

any that are exhibiting signs of poor preservation?

Review/Summary. Focus the review and summary of the lesson around the student

learning objectives. Call on students to explain the content associated with each objective. Use

their responses as the basis for determining any areas that need reteaching. Questions at the end

of each chapter in the recommended textbooks may also be used in the review/summary. Use the

lab activities in reviewing and reinforcing student learning.

Application. Application can involve the following student activity using the attached lab

sheet:

Food Diary—LS: A5–1A

Evaluation. Evaluation should focus on student achievement of the objectives for the les-

son. Various techniques can be use, such as student performance on the application activity. A

sample written test is attached.

Answers to Sample Test :

Part One: Matching

1=d, 2=g, 3=e, 4=a, 5=f, 6=b, 7=c, 8=h, 9=i, 10=j

Part Two: Completion

1. Environmental Protection Agency

2. Food and Drug Administration

3. National Marine Fisheries Service
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4. United State Department of Agriculture

5. Pasteurization

6. Pickling

7. Immersion
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Sample Test Name_____________________________________

Test

Lesson A5–1: Understanding

World Agricultural Production

Part One: Matching

Instructions. Match the term with the correct response. Write the letter of the term by the definition.

a. harvester e. trucker i. fermentation

b. grader f. processor j. irradiation

c. retailer g. distributor

d. wholesaler h. dehydration

_______ 1. Purchases food in large quantities.

_______ 2. Stores food until requested.

_______ 3. Involved in the transportation of food.

_______ 4. Takes the crop from the field.

_______ 5. Involved in cleaning, sorting, and preparing a product.

_______ 6. Inspects food and determines how it will be sold.

_______ 7. Sells directly to the public.

_______ 8. Removal of water from a food product.

_______ 9. Involves the growth of beneficial microorganisms.

_______ 10. Radiant energy is used to kill microorganisms.

Part Two: Completion

Instructions. Provide the word or words to complete the following statements.

1. EPA stands for __________________ ____________________ _________________.

2. FDA stands for _______________ ______________________ ___________________.

3. NMFS stands for ________________ ____________________ _____________________
___________________________.

4. USDA stands for _________________ _________________ ___________________ ___
_________________________.

5. ________________________ is used to kill microorganisms in most milk and some other
liquids.

6. ___________________ is a form of food preservation that involves high salt concentrations.

7. _____________________ involves completely covering a food product with a very cold liq-
uid solution, such as liquid nitrogen.
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TM: A5–1A

Producer

Farmer, Rancher, Horticulturist,

Aquaculturist

Harvester

Trucker

Packer

Grader

Processor

Distributor

Wholesaler

Retailer

Supermarket, Restaurant,

Fast-Food Chain

Consumer
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TM: A5–1B

The Food System
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Assemblers
Brokers

Food Manufacturers
and Processors

Unprocessed
Products

Grocery
Stores

Government
& Industry

Specialty
Stores

Restaurant
& Institutional

Market

Farm-Home
Consumption

Direct to
Consumer

Wholesalers, Brokers,
Chain Warehouses

Consumers

Military

Exports

Seafood Imports

AGRICULTURE HORTICULTURE
AQUACULTURE



TM: A5–1C

Federal Meat Grading

Example
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Beef Lamb
Very tender, juicy,

flavorful; has abundant

marbling

Very tender, juicy,

flavorful; has generous

marbling

Quite tender and juicy,

good flavor; slightly less

marbling than Prime

Tender, juicy, flavorful;

slightly less marbling

than Prime

Fairly tender, not as juicy

and flavorful; less

marbling than Choice

Fairly tender, not as juicy

and flavorful; traces of

marbling

Relatively tender,

lacks juiciness

and flavorful; traces to

slight marbling

Lamb carcasses whose

characteristics are inferior to

those specified as minimum

for the good grade

Produced from older cattle,

lacks tenderness, may require

slow cooking; moderate

marbling

Produced from cattle somewhat

advanced in age, lacking in natural

tenderness and juiciness; requires

long, slow cooking by moist heat;

traces to slight marbling



LS: A5–1A Name_____________________________________

Lab Sheet

Food Diary

Purpose: Evaluate the type and quantity of food you consume during one week.

Procedure:

1. Keep an accurate record of the quantity and type of food that you consume during the

next week using the charts provided.

2. Estimate the cost of the food you consumed each day.

DAY 1

Breakfast Lunch Dinner Snack Items

Estimated Cost $____________________

Notes:
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DAY 2

Breakfast Lunch Dinner Snack Items

Estimated Cost $____________________

Notes:

DAY 3

Breakfast Lunch Dinner Snack Items

Estimated Cost $____________________

Notes:
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DAY 4

Breakfast Lunch Dinner Snack Items

Estimated Cost $____________________

Notes:

DAY 5

Breakfast Lunch Dinner Snack Items

Estimated Cost $____________________

Notes:
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DAY 6

Breakfast Lunch Dinner Snack Items

Estimated Cost $____________________

Notes:

DAY 7

Breakfast Lunch Dinner Snack Items

Estimated Cost $____________________

Notes:
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