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Course:
AG-APM-01.432     Agriculture Animal Production and Management

Unit 13:

Dairy Production

Lesson 2:

Dairy Products and Processing

Georgia Performance Standards:

AG-APM-13 (c)
Academic Standards:

SCSh4, SCSh6
National Standards: 
Objectives: 

1.
Understand the nutritive content of milk.

2. 
Explore the scientific processes of pasteurization and homogenization in milk processing.

3. 
Recognize and understand differences in milk classifying and grading.

4. 
Convert milk to butter and ice cream products using simple techniques.

Teaching Time: 2.5  Hours

Grades: 9-12

Essential Question: How do pasteurization and homogenization affect milk in processing?

Unit Understandings, Themes, and Concepts:  
In this unit, students will describe different processes that milk must undergo.  They will understand the nutritive value, the classifications, and the grading of milk.
Primary Learning Goals:  

Students will learn about the different techniques and processes involved with milk and the production of its products. 

Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment
References:

Herren, Ray V. The Science of Agriculture: A Biological Approach.  Delmar 


Publishers, Inc. Albany, NY. .

Flanders, Frank & Ray Herren. The Science of Animal Agriculture Lab Manual.  Delmar Publishers, Inc. Albany, NY. 

GA AG ED Power Point: Milk Processing (http://aged.ces.uga.edu)
James R. Gillespie, Modern Livestock & Poultry Production,  Delmar 


Publishers.  

Materials and Equipment:

CEV Video - The Dairy Plant
Lab materials (see lab manual)

Power Points:

Georgia Performance Standards:   AG-APM-13 (c)
AG-APM-13:
Students will identify the dairy cattle breeds and their importance in the dairy industry.

c. Recognize and understand differences in milk classifying and grading.

Academic Standards:
SCSh4, SCSh6
SCSh4 The student uses tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 

SCSh6 The student communicates scientific investigations and information clearly. 

Teaching Procedure

Introduction and Mental Set


Ask the students what is their favorite thing to drink when eating Oreos?  Most will answer milk.   After discussing this issue, ask the students if they know where the milk we drink comes from?  Most will answer “cows”

or “dairies”.  Ask why today we don=t drink milk straight from a cow?  Explain that milk processing is an elaborate process compared to 75-100 years ago when every farm had at least one milk cow.


First, ask the students what butterfat is (also known as milk fat, butterfat is the natural fat in milk and chief constituent of butter; a higher concentration of butterfat yields a better milk flavor).  Then, ask who Dwight Eisenhower was.  Tell the Dwight Eisenhower story.  (Dwight Eisenhower grew up on a farm.  When he was a young man, he and his father went to buy a dairy cow from a local farmer.  Mr. Eisenhower asked the man how much butterfat the cow produced.  The farmer seemed to have no idea what butterfat was.  After a long period of silence the farmer said, “Well, she’s a good and honest old cow, and she’ll give you all she’s got!”)  

Discussion


1.
Discuss the nutritive value of milk.  

A.
Include nutrients such as fat, protein, carbohydrates, vitamins, and minerals.


B.
Identify the three categories of milk in regard to fat content. 



 
i.
Skim or non fat (<.5%) 



ii.
Low fat (2%)  




iii.
Whole (4%)

2.
Discuss the methods of milk processing. 

A.
Define and discuss homogenization.

B.
Define and discuss pasteurization. 

3.
Identify the grades and classes of milk and what is included in each group.  

A.
Emphasize that milk is graded based on the dairy from which it came.

B.
Compare Grade A verses Grade B milk.



i.
Grade A:  also known as fluid milk or market milk; milk classified as Grade A must meet strict inspection standards for consumption.



ii.
Grade B:  also known as manufacturing grade milk; milk produced and processed under regulations for 




manufactured products only.

C.  
Identify why we use classes (for pricing purposes).

D. 
Compare classes.



i.  
Class I:  fluid milk



ii.
Class II:  includes cottage cheese, yogurt, frozen




dairy desserts



iii.
Class III:  includes all cheese except cottage cheese



iv.
Class IV:  includes powdered milk products


4.  
View CEV video- “The Dairy Plant”.
A.  Discuss and relate items in video to previous discussion as a review.

5.
Activities

A.
Lead class through lab activities, making ice cream and butter from the lab manual.



B.
Have students close their eyes and visualize the grocery 




store where their family shops.  Have students call-out as many products that are made from milk as they can.  Have student write answers on board. 

Summary
Many jobs are involved in milk production and processing.  

It only takes a very short time for milk to get from the cow to your table.  We, as consumers, rely on many diligent workers to get our dairy products to us.  Next time you go through the dairy foods department in your local grocery store you will be able to appreciate how those products got on the shelves.

Evaluation 

Lab activity

Written test

 Sample Questions for Written Evaluation


Taken from Georgia 4-H Dairy Quiz Bowl


Written by Warren Gilson, University of Georgia

-Skim milk is a rich source of Vitamin A.  FALSE

-Milk is an excellent source of iron.  FALSE

-Milk is a good source of protein in the human diet.  TRUE

-Milk is an excellent source of Vitamin C.  FALSE

-Lactose is a:  protein, sugar, fat, or mineral?  SUGAR

-Homogenization kills harmful bacteria in milk.  FALSE

-Raw, unpasteurized milk can carry disease causing germs.  TRUE

-What is the name of the process that breaks down the fat globules in milk so they will stay in suspension and not rise to the top?  HOMOGENIZATION

-What is the primary reason for pasteurization of milk?  KILL PATHOGENS

-Class I milk is used for fluid products.  TRUE

-What are the two most common grades of milk in the United States?  GRADE A AND B

-Which of the following is not a Class I dairy product:  fluid whole milk, fluid skim milk, fluid cream, chocolate milk, or none of the above?  FLUID CREAM

-Which of the following is a Class III dairy product:  cottage cheese, cheddar cheese, yogurt, or ice cream?  CHEDDAR CHEESE
Individual Learning Activity

Lesson:
Dairy Products and Processing 
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Understand the nutritive content of milk.

2. 
Explore the scientific processes of pasteurization and homogenization in milk processing.

3. 
Recognize and understand differences in milk classifying and grading.

4. 
Convert milk to butter and ice cream products using simple techniques.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Dairy Products and Processing 

Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Understand the nutritive content of milk.

2. 
Explore the scientific processes of pasteurization and homogenization in milk processing.

3. 
Recognize and understand differences in milk classifying and grading.

4. 
Convert milk to butter and ice cream products using simple techniques.

Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric
	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Dairy Products and Processing

Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Understand the nutritive content of milk.

2. 
Explore the scientific processes of pasteurization and homogenization in milk processing.

3. 
Recognize and understand differences in milk classifying and grading.

4. 
Convert milk to butter and ice cream products using simple techniques.
Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Lesson Evaluation
See sample questions for evaluation above. 
Lesson Evaluation Key

Teacher Notes

Essential Question: How do pasteurization and homogenization affect milk in processing?

Vocabulary
Homogenization
Pasteurization
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