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Unit: 4.2 Lactation
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  Introduction
Course: 02.421  Introduction to Animal Science Technology/Biotechnology

Unit 4: Dairy Science
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.) 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.
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
· 2
Author


Notes to the Teacher (optional)
· .

Students with disabilities: For students with disabilities, each instructor should refer to the student's IEP to be sure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.
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  Standards
GPS Focus Standards:
AG-ASB-4-g. Examines the scientific process by which milk is produced. 

AG-ASB-4-h. Traces the hormonal activity that controls lactation. 

AG-ASB-4-i. Reviews the equipment and procedures involved in milking. 

GPS Academic Standards:
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.
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  Understanding and Goals
Unit Understandings, Themes, and Concepts:  Provide the deep understandings and concepts the student should retain as a result of this Unit. These are the enduring understandings.
· Students will learn the scientific processes vital for producing milk for human consumption 
Primary Learning Goals:  Provide a list of the Essential Questions, Knowledge and Skills the student will know, understand, and be able to answer or demonstrate as a result of this Unit. All Primary Goals must be related to standards addressed in the Unit.
· How does a cow produce its milk?
· What are the hormonal functions that control lactation?

· What equipment and procedures are necessary for proper milking?
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  Balanced Assessment 
Assessment Method/Type:  
	
	Constructed Response
	
	Peer Assessment

	x
	Combined Methods
	
	Selected Response

	
	Informal Checks
	
	Self Assessment


Assessment Title:  
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Attachment – Supplemental Resource Title:  (Optional) List the title of any attachment associated with the assessment.
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

Web Resources: (Optional) List the title of the web resource associated with this Unit Development Template Assessment.
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  Unit Performance Task(s) 
Performance Task Title:
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Rubric for Performance Task:  Attach rubric used in the assessment of this Unit Performance Task or submit as separate file.
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  Sequence of Instruction and Learning
Sequence of Instruction and Learning:  List the sequence of instruction and learning for this Unit Development Template.
Materials and Equipment
CEV video Zonneveld Dairy Field Trip

CEV video The Dairy Cow

Computer access for web activity

‘Milk from Contented Cows’ handout
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 colostrums gives the calf immunity against disease.

4.  Go over 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.

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

C.   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[image: image7.jpg]
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