Section

Animal Science
Unit

Unit 7—Anatomy and Physiology

Lesson Title
Lesson 3: The Skeletal System

Student Learning Objectives


As a result of this lesson, the student will:

1. Understand the make-up of bone material and the function of bone in the body.

2. Describe the different types of bone found in the animal body.

3.  Be able to label commonly identified bones in the horse frame.

Time
Instruction time for this lesson:  50 minutes

Resources/References

· Agriscience:  Fundamentals and Applications, Fourth Edition, Burton and Cooper

· Biology:  The Dynamics of Life, Glencoe

Tools, Equipment and Supplies


Digital or overhead projector


Students need own notebook paper and writing utensils


Anatomical ID Game paper, cut into strips


Tape

One copy per student of the “Skeletal Quiz”

White Board

One copy of slide #7 for each student

“Bone Types” handout, one per student

Key Terms
Axial skeleton

Appendicular skeleton

Joint

Ligament

Tendon

Compact bone

Spongy bone

Interest Approach

Everyone raise his or her right thumb in the air to show me you’re ready to begin! I am going to ask you a question, and if you believe I am telling the truth, give me a big thumbs up. If you think I may be lying, give me a thumbs down.

Read the following excerpt from the Biology textbook:

“Do you believe that you had more bones when you were born than you have now?”

For those of you that gave me a thumbs up, you are correct!  “That’s because some of your bones have grown together since then. Your head, for example, had soft spots when you were an infant. It feels solid now because the soft membranes were gradually replaced by bone. Remodeling of the skeleton occurs throughout life. In fact, your skeleton hasn’t completely formed yet.  You will not have a solid, fused skeleton until the age of 25!” (Glencoe Biology Text)

Summary of Content and Teaching Strategies

Objective 1.
Students will understand the make-up of bone material and the function of bone in the body.

Project image of slide #2 from the corresponding PowerPoint presentation.

If we didn’t have a skeleton we would be wobbly jelly blobs that would find it hard to move. Our skeleton supports our body. The skeletal system has three major functions, which include movement, protection and support.  Capture these thoughts in your notebook and we will add to them throughout class today. What are bones serving to protect? The answer is, they are protecting vital organs, such as the lungs, brain, heart, kidneys and liver. Bones are also supporting our body and giving us shape. Finally, bones adhere to the muscle to allow us to move.

Project slide #3 and continue having students take notes.

· Bone is comprised of:

· 26% minerals (mostly calcium phosphate and calcium carbonate)

· 50% is water

· 4% is fat

· 20% is protein

Because bone is a living, functioning system, it requires nutrients to assist in growth and maintenance. Therefore, it is essential that we feed adequate amounts of vitamins and minerals in animal rations.

Project slide #4

Skeletons can be divided into two sections, which include:

a. Axial Skeleton—These bones are on or close to the midline axis of the body and include the skull, vertebrae and ribs. 

b. Appendicular skeleton—These bones project from the body in the pectoral (front) and pelvic (hind) limbs, and are connected to the body through the bones of the girdles.

c. Joints—points where two or more bones meet.

d. Ligament—Tough band of connective tissue connecting one bone to another

e.
Tendon—Thick band of connective tissue that attaches muscle to bone.

f.
Compact Bone—layer of protective hard bone tissue surrounding every bone

g.
Spongy Bone—soft bone filled with many holes and spaces surrounded by hard bone.

Raise your hand when you have captured all these notes. I want you to take five minutes for a hieroglyphic e-moment. Using 1/2 of a sheet of paper, draw each of the skeletal structures we just learned about. This will help you picture in your mind the components used to create an entire skeleton.

Now that we have captured the essentials in our notes, let’s get specific. In a moment, we are going to discover the components of a horse skeleton. It takes 205 bones for a horse to function!

Objective 2.  Describe the different types of bone found in the animal body.
Project slide #7. As you teach from the PowerPoint, students will take notes on the worksheet entitled, “Bone Types.”

Before we dive into the horse skeleton, we need to understand that there are different types of bones that create the skeleton. Using the handout, “Bone Types,” be prepared to draw what you see on the slide.

Types of bones in the animal body:

· Long Bones--They serve as support columns. They assist the animal in body support, locomotion, and eating. Example: Femur

· Short Bones--They are shaped like a cube and are located in complex joints such as the knee and hock. They diffuse concussion and diminish friction. Example: Hock 

· Flat Bones--They protect vital organs such as the brain, heart and lungs. They are longer and wider than they are thick. Example: Scapula

· Pneumatic bones--they contain air spaces called sinuses that are in contact with the atmosphere. Example:  Frontal face bones.

· Irregular Bones--important to the protection and support of the central nervous system and are points of some muscle attachment.  Example: Vertebrae

· Sesamoid Bones--they are flat and round. They are located along the course of tendons. Example: Kneecap or patella 

Prepare with the Choral Response E-Moment.  This involves students reciting a statement after you give them the key word or term. Read your part, followed by their part. For example, when you say “Flat bone”, they should say, “protect vital organs.” Review each of these words until students no longer hesitate when responding. Be sure to do this with enthusiasm! You may also use a “military style, whereby the students respond with ”…support columns, sir (or ma’am)!”

We’re going to try something new for the next five minutes to help us remember the different types and purposes of bones. When I say the key term, you are going to give me the key phrase to help remember the term.

Teacher says




Students say

Long bones




Support columns

Short bones




Absorb shock in knees

Flat bones




Protect vital organs

Pneumatic bones



facial bones with cavities

Irregular bones




Support central nervous system

Sesamoid bones



Protect tendons

Objective 3. 
Be able to label commonly identified bones in the horse frame.

Hand out a copy of slide #9, the diagram of the horse, to each student. Also have ready the strips in the “Anatomical ID Game.” Hand out strips to the students so each has the same number of points to identify. Project slide #10, which is not labeled, for the students to label on the white board. If you have more students that can comfortably fit at the board at one time, split them up into groups.

Now that we have an idea of the function of bone and what it’s made of, and we know what shapes they are in, we can begin to see where the bones belong on a skeleton. Ideally, we would put together a whole animal skeleton, but because we don’t have one here, we are going to put it together on paper. As I hand you your strips, put a piece of tape on your strips as you make your way to the board to label our imaginary horse!  When I say “label,” make your way to the board to label the horse with the bone names you have in your hand. We’ll see how long it takes to get it correct. Ask your classmates for help if you need it. “Label!”

Let students label the horse. When done, have them take down the same number of strips they previously taped to the board, but not the same strips. They will do this activity three times to get a better grip on the names of the bones. Each time, review the labels and correct any mistakes.

Great job scientists! I am going to have you remove the same number of strips you attached, but don’t select the same ones.

Have them do it one more time.

Awesome! Hopefully you feel more comfortable with the bones on the horse skeleton! 

As we said before, bones are needed for protection, support and movement. We would move like jellyfish if it weren’t for bones. Livestock use their skeletal structure for the same reasons that we do and it’s important to remember to feed rations that will support the growth and development of this very important system.

Review/Summary

Take the time to put the students into pairs for a “Bob the weather-guy moment” and have students review in one minute or less what they have learned today.

Application

Extended classroom activity:

Have students label diagrams of cattle, hogs, chickens, and sheep to compare and contrast skeletal bones.

FFA activity:

Take interested FFA members to a local locker plant to identify and reconstruct an animal skeleton using the information they have learned.  Tie this trip into careers in the meat science industry.

SAE activity:

As part of an agriscience and research-based SAE, have students research different species of livestock carcasses and bone and have them create a complete animal skeleton.  Use this skeleton for yourself in future years!

Evaluation

Grade the students on the quiz titled, “Skeletal Quiz.”

Answers to Assessment:

1. 205 bones

2.  pneumatic bones

3.  tendons

4.  joint

5.  bones that are close to the midline of the body, including the skull, vertebrae and ribs

6.  fat, water, minerals and protein

Anatomical ID Game

(cut into strips for students to label horse diagram)

Malar bone

Nasal bone

Canine teeth

Incisor teeth

Mandible

Molar teeth

Scapula

Humerus

Sternum

Elbow joint

Carpus

Metacarpal (cannon) bone

Pastern

Hoof

Ribs

Sesamoid bones

Ulna

Radius

Patella

Stifle joint

Fibula

Digit

Hock

Tibia

Femur

Hip joint

Pelvis

Caudal vertebrae

Sacral vertebrae

Lumbar vertebrae

Thoracic vertebrae

Cervical vertebrae

Skull

Eye socket

Name:

Date: 

Bone Types

To complete the worksheet, draw the following bones and give an example of each from an animal or human skeleton.

1.
Long Bones

2. Short Bones

3. Flat Bones

4. Pneumatic Bones

5. Irregular Bones

6. Sesamoid Bones

Name:

Date:

Skeletal Quiz

1. How many bones do most horses have?

2. What type of bone is often found on the face and has openings for sinus cavities?

3. What is the name of the thick connective tissue that connects bone to muscle?

4. What is the point where two or more bones meet?

5. What is the axial skeleton?

6. What are the four components of bone?
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