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Course:
AG- ASB 02.421



Introduction to Animal Science Technology/Biotechnology

Unit 4:

Dairy Science
Lesson 2:

Lactation

Georgia Performance Standards: AG- ASB 4 g, h, i


Academic Standards: ELA10RC3 (c), SCSh6, SCSh9, SB5 (d, e), SCSh4

Objectives: 

1.
Examine the scientific process by which milk is produced.

2.
Trace the hormonal activity that controls lactation.

3.  
Review the equipment and procedures involved in milking

Teaching Time: 

2 Hours

Grades: 9-12

Essential Question: What is lactation?
Unit Understandings, Themes, and Concepts:  
In this unit students will examine the scientific process by which milk is produced.  Next, the students will trace the hormonal activity that controls lactation.  Lastly, they will review the equipment and procedures involved in milking.
Primary Learning Goals:  

Students will learn the scientific processes vital for producing milk for human consumption 

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.  
Mattingly, Stuart.  10 Acres Backyard.  <www.10acresbackyard.com>.

Georgia Ag Ed PowerPoint - Dairy Quiz Bowl

GA AG ED PowerPoint  - Animal_Science_Got_Milk_Casey_Osksa

Materials and Equipment:

CEV video Zonneveld Dairy Field Trip
CEV video The Dairy Cow

Computer access for web activity

‘Milk from Contented Cows’ handout 
Power Points: 

AG-ASB-02.421-04.2P Dairy_Breeds_and_Selection_Randal_Cales_Adv_Vet_Sci_Class
Georgia Performance Standards: AG- ASB 4 g, h, i


AG-ASB-4:
The student describes the various phases, segments, trends, consumption and economic scope of the dairy industry.

g. Examines the scientific process by which milk is produced.

h. Traces the hormonal activity that controls lactation.

i. Reviews the equipment and procedures involved in milking.

Academic Standards: ELA10RC3 (c), SCSh6, SCSh9, SB5 (d, e), SCSh4

ELA10RC3 (c) Explores understanding of new words found in subject area texts. 

SCSh6 Students will communicate scientific investigations and information clearly. 

SCSh9 Students will enhance reading in all curriculum areas.
SB5 (d) Relate natural selection to changes in organisms. (e) Recognize the role of evolution to biological resistance (pesticide and antibiotic resistance).

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

Teaching Procedure

Introduction and Mental Set

Show students the video The Dairy Cow. 

Discussion

1.
Have the students read the Milk Production Section in the reference text.


Possibly give unlabeled handouts of a cross-section of an udder to acquaint students with structures and give a better understanding of the duct system. 

2.
Why does a cow have to produce a calf in order to continue        producing milk?  


A.
After birth, milk production peaks and then gradually decreases.  Birth of a calf stimulates hormone production which causes milk letdown.  Give students handout of lactation curve to help explain.


B.
After approximately 305 days, the cow should “go dry”, or stop producing milk.  If the cow is not re-bred, she will not produce any more milk.  An approximate 60-day drying off period is vital to milk production because it allows time for the udder to heal.


C. 
In addition, if the cow is not milked during her 305-day lactation period, she will also “go dry”.  Milking, either by hand or mechanically, stimulates milk production over the lactation period.   

3.  
Briefly discuss the definition, time constraints, and importance of feeding colostrum to calves.  




A. 
Colostrum is the first milk to come from a cow after birth and contains a high concentration of antibodies.




B.
The calf’s intestines at birth are very porous, which allows it to absorb the antibodies from the milk.  The intestines begin to “close up” from 24-48 hours after birth, so it is imperative that the calf suckles within the first 24 hours of life.  




C.
The calf must ingest the colostrum in the first 24 hours because colostrum gives the calf immunity against disease. 

4.
Go over the hormones and related glands that control milk production.

A.
Prolactin
B.
Oxytocin
C.
Epinephrine
5.
How does milk travel from the udder to the milker?

A.
Prolactin stimulates the alveoli cells to produce milk.

B.
The milk drains into the lumen of the alveoli.

C.
The clusters of alveoli, called lobules, contain ducts that drain into larger ducts.  These larger ducts drain into the gland cistern.

D.
The milk is stored in the gland cistern.

E.
The sphincter muscle prevents the milk from leaking into the teat.

6.
What is meant by the term milk letdown?  

A.
The hormone oxytocin is released by the pituitary gland into the bloodstream when the udder is stimulated.

C.
Oxytocin causes the alveoli to “squeeze” and release the milk.

D.  
Oxytocin release can be caused by:  washing the udder prior to milking, suckling of the calf, or other pleasant stimuli.

D.
If an animal becomes frightened or upset, a hormone called epinephrine is released that inhibits milk letdown.  Emphasize that because of this, milking time MUST be an enjoyable experience for the cows EVERYTIME.


7.  
Discuss the ‘Contented Cows’ information.

8.
Show the students CEV video Dairy Field Trip.
9.  
Have student visit the “10 Acres Backyard” website.


The website has excellent student material containing:  an online test, guessing games to help identify milking machinery, a free student-friendly newsletter, and an Ask-The-Farmer section.  Students can also pick a dairy cow from the farm and follow her progress through her productive life.

10.  
Explain how milking occurs.  Include:



A.
How a normal milking parlor would appear (herringbone design).  Keep in mind that we do not feed in the parlor anymore for better mastitis control.  



B.  
The steps in milking a cow.  Include washing, stripping, pre and post-dipping, attaching teat cups, automatic take-off, recording milk amounts.



C.  
How the milking machine works.  Handout the “Vacuum System and Teat” Figure for better understanding.



D.
Where the milk goes after leaving the cow.  Handout the “Milk Transport Equipment” Figure for better understanding.

Summary

The process by which the cow produces milk is very complicated.  However, we now understand more of what goes on in the cow and can adopt management procedures to improve milk production.    Play millionaire game – available on Georgia Ag Ed website
Evaluation

Written test

‘Milk from Contented Cows’ Handout

Dairy farmers know that keeping dairy cows happy and free of stress will increase the cow’s productivity, and this fact has scientific backing.  Hormones released in the cow’s body can either cause milk secretion (Oxytocin) or inhibit milk secretion (Epinephrine).  The Carnation Co. capitalized on this in advertisements for its canned evaporated milk, claiming that their milk came from ‘contented cows’. 

Since its introduction over one hundred years ago, evaporated milk has been a key ingredient in recipes to enrich foods and to add creamy textures.  Over the years, Carnation Evaporated Milk was used as baby formula, went off to war with American soldiers, and was utilized straight from the can as coffee creamer.  Perhaps the secret to its success was that it came from contented cows; that’s how Carnation Milk was marketed, at least.

In 1907, the Carnation Company first introduced the advertising campaign, “Milk from Contented Cows.”  Carnation milk was based on a relatively new process of evaporation.  The concept was to offer sanitary milk at a time when fresh drinkable milk was not universally available because of a lack of refrigeration.

The “Milk from Contented Cows" campaign was a marketing masterpiece.  The Carnation Company cemented the slogan into popular culture through their advertising.  As a result, few people grew up thinking that cows were anything but contented. 

Written by Frank Flanders, May 29, 2002

Sample Questions for Written Evaluation


Taken from Georgia 4-H Dairy Quiz Bowl


Written by Warren Gilson, University of Georgia

-Colostrum is as effective in protecting the calf against disease if she first gets it


when she is 36 hours old, as when she is just a few hours old.  FALSE

-Newborn calves should receive colostrum how soon after being born?  30-60


MINUTES 


-What is the technical term for antibodies?  IMMUNOGLOBULINS

-How many hours after birth does a calf totally lose its ability to absorb antibodies from colostrum?  36-48 HOURS
-What is closure of the intestines?  TIME AFTER WHICH ANTIBODIES ARE NOT ABSORBED INTO THE BLOOD STREAM
-What establishes passive immunity in calves?  COLOSTRUM
-So long as the vacuum pump is operating and milking the cows, there is no need to check it.  FALSE

-A properly installed milking system includes a vacuum regulator.  TRUE

-Event though the vacuum pump is operating and milking the cows, it should be periodically checked and serviced.  TRUE

-One of the most important functions of a teat cup liner is to massage the teat end.


TRUE
-Replacing a faulty milking machine can help raise milk production.  TRUE

-Name the only part of the milking system which touches the cow.  TEAT CUP LINER

-Name one piece of equipment which is used to pre-cool milk prior to its entering the bulk tank.  CUBE COOLOER, PLATE COOLER, TUBE COOLER, OR REFRIGERATED RECEIVER

-What is an ATO and what is it used for?  AUTOMATIC TAKE-OFF UNIT; USED FOR REMOVING THE MILKING MACHINE

-If someone used the following terms:  herringbone, rotary, side-opening, polygon and trigon, to what would they be referring?  MILKING PARLORS
-What is the accepted standard length for a lactation record in a dairy cattle?  305 DAYS
-The rest period between lactation periods is the dry period.  TRUE
-Most cows need a dry period between 50 and 70 days.  TRUE

-How frequently should a cow freshen on the average?  EVERY 12-13 MONTHS
-The secreting units of the mammary gland are the alveoli.  TRUE

-What is the cow’s first natural line of defense against mastitis infections?  STREAK CANAL
-Which of the following is called the “milk letdown” hormone:  adrenaline, progesterone, oxytocin, oxytetracycline.  OXYTOCIN

-What hormone inhibits milk letdown?  ADRENALINE (EPINEPHRINE)

-A 1% iodine solution is commonly used as a teat dip.  TRUE
-Teat dipping is a recommended practice because it helps prevent new infections from occurring.  TRUE
Individual Learning Activity

Lesson:
Lactation 
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.
Examine the scientific process by which milk is produced.

2.
Trace the hormonal activity that controls lactation.

3.  
Review the equipment and procedures involved in milking

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: 
Lactation 

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

1.
Examine the scientific process by which milk is produced.

2.
Trace the hormonal activity that controls lactation.

3.  
Review the equipment and procedures involved in milking

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:
Lactation

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.
Examine the scientific process by which milk is produced.

2.
Trace the hormonal activity that controls lactation.

3.  
Review the equipment and procedures involved in milking

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

1. Why does a cow have to produce a calf in order to continue producing milk?
2. What happens if a cow is not re-bred or milked after 305 days? 

3. What is colostrum?

4. What are the hormones that control milk production?

5. Which hormone stimulates the alveoli cells to produce milk?

6. Which hormone causes the alveoli to “squeeze” and release the milk?

7. Why is it necessary that milk production be enjoyable for the cow?
Lesson Evaluation Key

1. After birth, milk production peaks and then gradually decreases.  Birth of a calf stimulates hormone production which causes milk letdown.
2. After approximately 305 days, the cow should “go dry”, or stop producing milk.  If the cow is not re-bred, she will not produce any more milk.
3. Colostrum is the first milk to come from a cow after birth and contains a high concentration of antibodies.
4. Prolactin; Oxytocin; Epinephrine

5. Prolactin stimulates the alveoli cells to produce milk.
6. Oxytocin causes the alveoli to “squeeze” and release the milk.
7. If an animal becomes frightened or upset, a hormone called epinephrine is released that inhibits milk letdown.  
Teacher Notes

Essential Question: 

What is lactation?
Vocabulary

Calf
Colostrum
Prolactin
Oxytocin
Epinephrine
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