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Course:
02.471  Basic Agricultural Science and Technology

Unit 11:
Applying Principles of Animal Science
Lesson 2:
Anatomy and Physiology

Georgia Performance Standards:
AG-BAS-11-(b)

Academic Standards:
ELA10RC2 (c), S712
Objectives: 
1.
Explain the major organ systems of animals:

a. skeletal system

b. muscular system

c. nervous system

d. circulatory system

e. respiratory system

f. excretory system

g. digestive system

h. reproductive system

i. mammary system

Teaching Time:
3 hours
Grades: 9-12

Essential Question: What are the major organ systems of animals?
Unit Understandings, Themes, and Concepts:  
Students will learn the parts and functions of the nine major organ systems in animals, as well as some of the differences between species.
Primary Learning Goals:  

Students will be able to explain the roles of the nine major organ systems of animals, as well as the differences between species.
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:

Lee, Jasper and Diana L. Turner.  Agriscience.  Interstate Publishers Inc.  Danville, IL, 1997.  ISBN 0-13-117216-6
Materials and Equipment:
Overhead projector





Transparency 

Eraser board






Handout 

LCD Projector






Computer

POWERPOINTS:
AG-BAS-02.471-11.2 p Cow_Skeletal_System-1
AG-BAS-02.471-11.2 p Equine_Judging_Horse_Parts_Savelle_2006
AG-BAS-02.471-11.2 p External_Parts_Cow_ID
AG-BAS-02.471-11.2 p External_Parts_Swine_ID
AG-BAS-02.471-11.2 p Livestock_Digestive_System
AG-BAS-02.471-11.2 p Parts_of_Beef_Cattle_KY
AG-BAS-02.471-11.2 p Parts_of_Swine_KY
Web Resources:
http://www.fi.edu/tfi/units/life/anatomy/anatomy.html
http://www.mcwdn.org/Animals/AnimalFunctions.html
http://www.rescuecritters.com/p25.html
Georgia Performance Standards:
AG-BAS-11-(b)

AG-BAS-11:
The student cites major animal groups and explains major organ and structural systems of animals.

b. Explains the major organ systems and functions of animals: skeletal, muscular, nervous, circulatory, respiratory, excretory, digestive, reproductive, and mammary systems.

Academic Standards:
ELA10RC2 (c), S712
Teaching Procedure

Introduction and Mental Set

Bring color pictures or real examples of various cuts of meat (T-bone steak, hamburger, porkchop, etc.).  Have students tell from what animal and from what part of the animal do the cuts of meat come. 
Discussion

1.
What is Anatomy?

Study of the form, shape, and appearance of the animal
2.
Refer to 11-10, 11-11, 11-12, 11-13, 11-14 on pages 285-287 of text and discuss the anatomy of the various farm animals.

3.
What is Physiology?

Focuses on the function of the cells, tissues, organs, and systems of the body.
4.
What are the features and functions of the skeletal system?

A.
Skeletal system protects the delicate internal organs and helps keep them properly arranged in the body

B.
Bones

$
Hard parts of the skeleton

$
Made of calcium, phosphorus, and other substances

C.
Cartilage

$
Found at the ends of bones

$
Flexible material that lubricates the joints and cushion shocks

5.
What are the features and functions of the muscular system?
A. 
The muscular system is the largest system in the body, making up about 45% of the body weight of hogs, cattle, and chickens. 

B.
Important in movement

$
Locomotion

$
Circulation

$
Digestion

$
Breathing

C.
Two types of muscles

$
Voluntary: controlled by the Athinking@ part of the brain (cerebrum)

$
Involuntary: automatically controlled by a lower part of the brain

6.
What are the features and functions of the nervous system?
A.
Nervous system is made of nerve tissue that conducts electrical impulses from the brain to the muscles by way of the spinal cord.

B.
Central Nervous System

$
Brain and spinal cord

$
Memory, actions, and reasoning are in the brain.

$
Spinal cord is the main tissue through which the brain sends and receives messages.

C.
Autonomic Nervous System

$
Contains the nerves that are connected to the involuntary muscles and organs

$
Provides for near automatic operation of the organs

D.
Peripheral Nervous System

$
Includes all of the nerves outside the brain and spinal cord

$
Muscle action is sent through these nerves by the brain

E.
Receptors are the various parts of the nervous system that collects information from the environment.  There are five types of sensory receptors

$
Sight

$
Hearing

$
Touch

$
Taste

$
Smell

7.
What are the features and functions of the circulatory system?

A.
Circulatory System moves digested food, oxygen, wastes, and other materials around the body.  Systematic circulation is the movement of blood throughout the body.

B.
Blood - liquid in the circulatory system

$
Plasma - 90% water

$
Solid materials - glucose, vitamins, minerals, and amino acids (proteins)

C.
Solids in the blood include:

$
Red blood cells

a)
Contain hemoglobin

b)
Made in the bone marrow

$
White blood cells

a)
Help fight off disease

b)
Pus that forms at wounds is a collection of white blood cells

$
Platelets - Essential for blood to clot

D.
System parts

$
Heart - Pump that sends blood throughout the system

$
Arteries - Vessels that carry blood from the heart

$
Capillaries - Small branches from the arteries that carry blood to the cells

$
Veins - Carry blood back to the heart

8.
What are the features and functions of the respiratory system?

A.
Respiratory System moves gases to and from the circulatory system.

$
Internal respiration - exchange of gases between the cells and the blood within the body.

$
External respiration - exchanges of gases in the lungs between the blood and the atmosphere

B.
Parts of the Respiratory System

$
Nostrils - openings near the mouth through which gases enter and leave the body

$
Pharynx - connects the nose area with the mouth area

$
Larynx - often called the Avoice box@

$
Trachea - known as the windpipe; connects the pharynx with the lungs

$
Lungs - where gas is exchanged between the atmosphere and the blood

C.
Breathing processes involves air entering and leaving the lungs

$
Inspiration - process of taking air into the lungs

$
Expiration - process of moving air out of the lungs

9.
What are the features and functions of the excretory system? A.Excretory System rids the body of wastes from cell activity

$
Skin helps rid the body of wastes through the process of perspiration

$
Kidneys filter the blood for wastes created by the cells as well as excess water and minerals

$
Bladder stores the urine made by the kidneys

$
Urethra is a tube that carries urine out of the body

10.
What are the features and functions of the digestive system?
A.
Digestion is the process of breaking food into molecules that the body can absorb.

B.
Ruminant animals chew their cuds - cattle, sheep, and goats (refer to 11-21 on page 297 of text).

C.
Nonruminant animals that do not chew their cuds - horses, hogs, and chickens

D.
Mouth - where the food enters the body by ingestion

E.
Esophagus - connects mouth and stomach; animals move food and water from the mouth by swallowing

F.
Stomach

$
Ruminants have compound stomachs

· Rumen - first compartment

· Reticulum - stores food and sorts out foreign materials

· Omasum - has strong walls that help break the food apart

· Abomasum - gastric juices are mixed with the food to help further the digestive process

$
Nonruminants - sometimes called monogastric animals (one compartmented stomach)

· Small intestine - follows the stomach.  Most of the absorption of nutrients and water takes place in the small intestine

· Large intestine - follows the small intestine and is final organ of the digestive system

· Anus - opening in the body through which the large intestine expels solid wastes

$
Advantages of ruminants

· Can use large amounts of roughage such as grass, clover, and other vegetation

· Usually do not need large quantities of more expensive grain and other concentrated feeds

11.
 What are the features and functions of the reproductive system?
Reproduction is carried out by the reproductive system (Refer to 11-23 on page 301 and discuss reproductive system of cow.)

A.
The union of the sperm and egg takes place inside the reproductive tract of the female.

B.
Puberty - age at which an animal is capable of reproduction

C.
Female Reproductive System is designed to make fertilization possible and provide a good environment for the growth of the new animal

$
Vulva - external part of the female reproductive tract

$
Vagina - mating organ of the female

$
Cervix - entrance to the uterus

$
Uterus - where the fetus develops after fertilization

$
Oviducts - tubes that run from the uterus to the ovaries

$
Ovaries - produce the eggs

D.
Male Reproductive System is designed to produce and store sperm and deposit them in the female reproductive tract

$
Penis - part of the male reproductive system that deposits sperm in the vagina of the female

$
Urethra - long tube that extends from the urinary bladder to the end of the penis

$
Seminal glands - glands that produce fluids that help the male produce viable sperm

$
Seminal vesicles - produce a fluid that nourishes the sperm

$
Sperm ducts - tubes that connect the urethra with the testicles

$
Testicles - produce sperm

$
Scrotum - pouch of skin holding the testicles

E.
Estrus Cycle

$
The cycle in the female reproductive system that prepares it for reproduction

$
AHeat@

F.
After fertilization

$
Fertilization is the union of the egg and sperm.

$
While a female has a developing animal in her reproductive tract, she is said to be pregnant.

$
Gestation is the period between fertilization and full development of the fetus.

G.
Male and Female differences

$
Males can contribute to reproduction more frequently than females.

$
Females vary in the frequency of breeding and number of offspring produced at each breeding.

· Cows have one calf each year.

· Sows can be bred to produce about two litters of pigs a year.

12.
What are the features and functions of the mammary system?
A.
Only female mammals have developed mammary systems.

B.
Mammary system is made of glands that produce milk, lactation. (Refer to 11-26 on page 305 of text.)

13.
How are poultry different?

A.
Chicken, turkeys, and other poultry do not give birth to live young

B.
Lay eggs which hatch a new animal if fertile and properly incubated

C. 
Poultry do not have mammary glands and don=t produce milk for their young
 

Summary

Anatomy is the form, shape, and appearance of the animal.

Physiology focuses on the function of the cells, tissues, organs, and systems of the body.

The organ systems of the body are:

Skeletal System

Muscular System

Nervous System

Circulatory System

Respiratory System

Excretory System

Digestive System

Reproductive System

Mammary System

Evaluation
Written exam

Individual Learning Activity
Lesson:
Anatomy and Physiology
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.
Explain the major organ systems of animals:

a. skeletal system

b. muscular system

c. nervous system

d. circulatory system

e. respiratory system

f. excretory system

g. digestive system

h. reproductive system

i. mammary system

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

1.
Explain the major organ systems of animals:

a. skeletal system

b. muscular system

c. nervous system

d. circulatory system

e. respiratory system

f. excretory system

g. digestive system

h. reproductive system

i. mammary system

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:
Anatomy and Physiology
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.
Explain the major organ systems of animals:

a. skeletal system

b. muscular system

c. nervous system

d. circulatory system

e. respiratory system

f. excretory system

g. digestive system

h. reproductive system

i. mammary system

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) 


 is the study of the form, shape, and appearance of the animal.
2) In contrast, 


 deals less with structure and more with function.

3) The two main components of the skeletal system are 


 and


.
4) The 

 system aids in movement and locomotion and is responsible for approximately 45% of the bodyweight of cows, hogs, and chickens.
5) Which part of the nervous system contains the brain? 

a. Autonomic Nervous System
b Receptors
c. Central Nervous System
d. Peripheral Nervous System
6) The words “veins,” “circulation,” and “plasma” all have to do with which system?
7) Exchanges of gases in the lungs between the blood and the atmosphere is internal/external respiration. (circle one)
8) The 


 system rids the body of waste from cell activity.
9) Ruminants/non-ruminants have compound stomachs. (circle one) 
10) Which is not a part of the female reproductive system?

a. cervix


b. scrotum



c. uterus


d. urethra
Lesson Evaluation Key

1) anatomy

2) physiology

3) bones/cartilage 

4) muscular
5) c
6) circulatory
7) external
8) excretory
9) ruminants
10) scrotum
Teacher Notes

Essential Question: What are the major organ systems of animals?
Vocabulary

Anatomy

Physiology
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