Ag Explorer Lesson 9: Milking the Science — The Biology of Dairy Production

Target Grades: 6th—8th
Length: 35-45 minutes

STEELS Focus Areas

e 3.1 Biological Sciences

e 4.4 Agriculture & Environment

e 4.5 Humans & the Environment

Learning Objectives
By the end of this lesson, students will be able to:

1. Describe the anatomy and biology of dairy cows that allow them to produce
milk. (3.1.7.A)

2. Explain how dairy farmers care for cows and process milk safely for
consumers. (4.4.7.A)

3. Evaluate sustainable practices used in Pennsylvania’s dairy industry. (4.5.7.C)

Essential Question

How does understanding the biology of cows help farmers produce milk safely,
efficiently, and sustainably?

Materials Needed

e Diagram: Anatomy of a dairy cow (udder, stomachs, digestive system) Dairy Cow



Anatomy
https://www.thecattlesite.com/articles/3978/dairy-cow-anatomy-and-physiology/

Penn State Dairy Extension https://extension.psu.edu/animals-and-livestock/dairy

e Handout: “Dairy Facts for Farmers” (Center for Dairy Excellence
https://centerfordairyexcellence.org )

e Short video or images from PA Farm Show dairy exhibits (Discover Dairy Virtual
Tours https://www.discoverdairy.com)

e Worksheet: “From Cow to Carton” (Dairy Worksheets
https://www.education.com/search/?q=dairy+cow+worksheet)

e Optional: Milk sampling cups or photos of milk processing equipment

Lesson Breakdown (35-45 minutes)
1. Hook: Where Does Milk Come From? (5—-7 min)

e Show a picture or video of cows being milked.

o Ask:

o “What part of a cow makes milk?”

o “What does a cow need to stay healthy and produce milk?”

e Record answers and discuss misconceptions (e.g., not all cows are milked
year round).


https://www.thecattlesite.com/articles/3978/dairy-cow-anatomy-and-physiology/
https://extension.psu.edu/animals-and-livestock/dairy
https://centerfordairyexcellence.org
https://www.discoverdairy.com
https://www.education.com/search/?q=dairy+cow+worksheet

2. Mini-Lecture: The Biology of Milk (10 min)
Use visuals to explain:

e Cow Anatomy:

o Mammary glands (udder) produce milk after calving.
o Four stomach chambers digest fibrous plants into energy.

e Milk Production Cycle:

o Cows produce milk after giving birth.

o Milk is collected 2—-3 times per day, filtered, cooled, and transported
to processing plants.

e Nutrition and Care:

o Balanced diet (hay, silage, grains, water, minerals).

o Comfortable housing, proper milking hygiene, veterinary

care.

e Sustainability:

o Manure used for fertilizer or biogas energy.



o Recycling water and feed byproducts.

o Efficient nutrient management and animal welfare standards.

3. Hands-On Group Activity: “From Cow to Carton” (15-18

min) Instructions:

e Divide students into small groups.

e Provide each with a flowchart outline or poster.
e Task: lllustrate the journey of milk from cow — collection — processing —

refrigeration — consumer.

e Add icons, arrows, and brief notes describing each stage’s purpose.

Optional:
Include examples of PA dairy brands or Farm Show exhibits highlighting local farms.

4. Share-Out & Discussion (5-7 min)

e Groups present their flowcharts.

e Ask:

o “Which step surprised you the most?”

o “Why is cleanliness important in dairy farming?”



o “How does dairy farming support both people and the planet?”

5. Exit Ticket (3—5 min)
Prompt Options:

e “One thing dairy cows need to stay healthy is...”

e “One way dairy farmers use resources wisely is...

Assessment

e Group flowchart completion
e Discussion participation

e Exit ticket reflection

STEELS Standards Alignment

e 3.1.7.A: Explain how body systems function in mammals. e

4.4.7.A: Describe animal roles and management in agriculture.

e 4.5.7.C: Evaluate sustainable practices in food production.

Extension Opportunities



e Visit or virtually tour a PA dairy farm.

e Research dairy cow breeds (Holstein, Jersey, Guernsey).

e Experiment: Compare milk alternatives (almond, oat, soy) for

nutrients.

e Create a public awareness poster on sustainable dairy farming.

Useful Links:

Find Farmers/Products - PA Preferred

Dairy Farming | Penn State Extension

Dairy and Dairy Product Manufacturing | Commonwealth of Pennsylvania




