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Skeletal System Unit:

Lessons Incorporated:

· Parts of the Skeleton

· Skeletal Differences & Bone Shapes

· Functions of the Skeletal System

· Ligaments, Joints, Cartilage, Bone Growth, & the Pelvis

Note:  Each lesson in this unit has been developed to teach in one instructional hour.  The activities included in each lesson will engage students’ personality styles, brain dominances, preferred learning styles, and multiple intelligences, and will allow for “deep” learning.  Omissions of the guided/group practice activities and the individual practice activities in order to “cover” more content will result in a reduction of student learning and engagement.
Lesson Plan – Parts of the Skeleton

Sequence:

· 1 of 4

TEKS/TAKS:

· Applicable TEKS:

· Applied Agricultural Science & Technology – 119.13 (c)(4)(B)

· Plant and Animal Production – 119.28 (c)(4)(B)

· Animal Science – 119.62 (c)(2)(A)

· TAKS Objectives Alignment:

· English I & II – 1(6)(B & E), 1(7)(F)

· Biology – 2(10)(A & B), 3(12)(B)

LifeKnowledge Crosswalk:

· This lesson focuses heavily on the parts of a structure.  You can teach your students about leadership structure by integrating the following LifeKnowledge 2.0 lesson!

· High School.113 – How Organizations are Structured – National, State, & Local

Objectives:  (Upon completion of the lesson the student will be able to:)

· Identify the appendicular and axial skeleton in bipeds and quadrupeds; and

· Identify individual bones in the appendicular and axial skeletons.

References, Tools, and Equipment:

CEV – Basic Animal & Human Body Systems DVD, (ISBN: 1569189307)

Computer with DVD Player/Projector –or- Television/DVD Player

Toothpicks

Clear Tape

Paper

Key Terms:

	Axial Skeleton

· Skull

· Vertebral Column

· Cervical Vertebra

· Thoracic Vertebra

· Lumbar Vertebra

· Sacral Vertebra

· Coccygeal Vertebra

· Rib Cage

· Sternum


	Appendicular Skeleton

· Forelimb

· Scapula

· Humerous

· Radius

· Ulna

· Carpals

· Metacarpals

· Phalanges (Digits)

· Hindlimb

· Pelvic Bones

· Femur

· Patella

· Tibia

· Fibula

· Tarlsals

· Metatarsals

· Phalanges (Digits)


Interest Approach – Prior Knowledge Group Think

*This activity is done with the assumption that students have previously studied the human skeletal system in a life science or biology course.

· Break students into groups of three or four.

· Give the instructions that they are to list as many of the bones of the human skeleton as possible along with their anatomical position.  Allow 2-1/2 minutes for “Group Think.”

· Finally, have each group stand and identify the bones their locations utilizing their group members as models.

· The teacher should make corrections with proper names and location as each group proceeds. 

Content Delivery:

· Objective 1: Identify the appendicular and axial skeleton in bipeds and quadrupeds

· From the main menu of the CEV – Basic Animal & Human Body Systems DVD, select “Skeletal & Muscular Systems.”  Select “Parts of the Skeleton,” which will PLAY the video.

· PAUSE/STOP the video at Chapter 4 – Time Elapsed 0:01:24.

· Allow students to write down the two major divisions of the skeleton.

· Question:  Ask students to speculate why the skeleton would be divided in this way?

· Objective 2: Identify individual bones in the appendicular and axial skeletons

· START the video by pressing the “Play” button.

· PAUSE/STOP the video at Chapter 6 – Time Elapsed: 0:0:1:50.

· Allow students time to write down the names of the bones in the Axial Skeleton.

· Note:  The individual vertebras are subsections of the Vertebral Column.

· Question:  What are the differences between the human and bovine skeletons as seen in this still shot of the video?

· START the video by pressing the “Play” button.

· PAUSE/STOP the video at Chapter 6 – Time Elapsed: 0:0:2:11.

· Allow students time to write down the names of the bones in the Forelimb.

· Questions:  What are some obvious differences that you see between the human and bovine forelimbs?

· START the video by pressing the “Play” button.

· PAUSE/STOP the video at Chapter 6 – Time Elapsed: 0:0:2:27.

· Allow students time to write down the names of the bones in the Hindlimb.

· Questions:  What are some obvious differences that you see between the human and bovine hindlimbs?

Guided/Group Practice Activity – Arrange your group as the skeleton.

· Break your students into groups of eight.

· Tell the groups that they are to construct the Axial Skeleton, and the Forelimb and Hindlimb of the Appendicular Skeleton utilizing only the people in their group.

· Have each group assign a leader who will then assign the name of a bone to each of the students in his/her group.

· Finally, have the students in the group orient themselves as they would be positioned in the Axial Skeleton, and the Forelimb and Hindlimb of the Appendicular Skeleton.

· Note: The group leader will need to give group members different names for each major section of the skeleton.

Individual Practice Activity – Construct the parts of the skeleton.

· Give your students an ample supply of toothpicks, clear tape, and a blank sheet of copy paper.

· Instruct them to create the Axial and Appendicular Skeletons of the human and bovine anatomy by breaking the toothpicks into the individual bones and then taping them to the paper. 

· After or during construction, have students label the individual bones as well as the overall structure.

Closure 

· Briefly wrap-up the lesson by reviewing the major portions of the Appendicular and Axial Skeletons through questioning.

· After each question, have the entire group respond aloud, in unison.

Lesson Plan – Skeletal Differences & Bone Shapes

Sequence:

· 2 of 4

TEKS/TAKS:

· Applicable TEKS:

· Applied Agricultural Science & Technology – 119.13 (c)(4)(B)

· Plant and Animal Production – 119.28 (c)(4)(B)

· Animal Science – 119.62 (c)(2)(A)

· TAKS Objectives Alignment:

· English I & II – 1(6)(B & E), 1(7)(F)

· Biology – 2(10)(A & B), 3(12)(B)

LifeKnowledge Crosswalk:

· This lesson focuses on differences.  You can teach your students about individuals’ differences by integrating the following LifeKnowledge 2.0 lesson!

· High School.56 – Appreciating Differences in People

· Advanced High School.6 – Respecting Others’ Belief Systems, Visions and Missions

Objectives:  (Upon completion of the lesson the student will be able to:)

· Differentiate between bipeds and quadrupeds;

· Explain the difference between fused and non-fused bones;

· Identify bones that may be absent or present in given skeletal systems; and 

· Identify and give specific examples of short, long, flat, and irregular shaped bones.

References, Tools, and Equipment:

CEV – Basic Animal & Human Body Systems DVD, (ISBN: 1569189307)

Computer with DVD Player/Projector –or- Television/DVD Player

Key Terms:

· Biped

· Quadruped

· Fused Bone

· Long Bone

· Short Bone

· Flat Bone

· Irregular-Shaped Bone

Interest Approach – Name that Bone! – Tapping into prior knowledge
· Tell your students to think of a cut of beef, pork, lamb, poultry, etc. that has a bone in it when it is eaten.

· Next have them draw a picture of what the bone looks like in that retail cut of meat.

· Ask three or four students to share their drawings and describe what retail cut they chose.

· After each student, describe what bone is in the cut they described and what shape it is.

· Finally, ask each of the students to save their drawings because you will use them later in the lesson.

Content Delivery:

· Objective 1: Differentiate between bipeds and quadrupeds

· From the main menu of the CEV – Basic Animal & Human Body Systems DVD, select “Skeletal & Muscular Systems.”  Select “Skeletal Differences,” which will PLAY the video.

· PAUSE/STOP the video following the description of bipeds and quadrupeds.

· Ask your students to write down three specific examples of bipeds and three specific examples of quadrupeds.

· Objective 2: Explain the difference between fused and non-fused bones

· START the video by pressing the “Play” button.

· PAUSE/STOP the video following the description of fused and non-fused bones.

· Ask your students to write down three specific examples of fused bones and three specific examples of non-fused bones.  You will need to offer assistance.  

· Fused: Human Sacrum, Skull, Livestock animal’s foot, etc.

· Non-fused: Bones of the hands or feet in humans, limbs, vertebrae, etc.

· Objective 3: Identify bones that may be absent or present in given skeletal systems

· START the video by pressing the “Play” button.

· PAUSE/STOP the video following the description about the presence or absence of bones.

· Allow students one to two minutes to record in their notes that there may be a presence or absence of bones between species.  

· Question: Many species have a presence or absence of bones, what are some other examples?  What do you think that these additional bones might do?  Why would certain bones not be present in some species?

· Objective 4: Identify and give specific examples of short, long, flat, and irregular shaped bones

· START the video by pressing the “Play” button.

· PAUSE/STOP the video following the description of bone shapes.

· Ask your students to write down the bone types and an example of each.

Guided/Group Practice Activity – Identify the bone drawings.

· Break your students into groups.

· Tell the groups that they are to identify the bones in the retail cuts that they created earlier in the interest approach.  Groups should rely on one another for the knowledge needed to answer their bone drawing questions.

· For their individual drawings each student should help one another identify if their bones are fused or non-fused, what specie they are from, and what bone shape they are.

Individual Practice Activity – Identifying bone location.

· Have each student draw a picture of a human and livestock specie of their choice side-by-side.

· In the space between the two drawings have your students write the following words:

· Fused

· Non-fused

· Long Bone

· Short Bone

· Flat Bone

· Irregular Bone

· Finally, have students do the following: 

· Students should draw a line from each side of the word to one corresponding bone type on the human and on the animal.

· Students should list any bones that may be present or absent between the human and the livestock specie.

Closure 

· Briefly wrap-up the lesson by reviewing the major portions of the four objectives through questioning.

· Check for students’ understanding by monitoring their answers.

Lesson Plan – Functions of the Skeletal System

Sequence:

· 3 of 4

TEKS/TAKS:

· Applicable TEKS:

· Applied Agricultural Science & Technology – 119.13 (c)(4)(B)

· Plant and Animal Production – 119.28 (c)(4)(B)

· Animal Science – 119.62 (c)(2)(A)

· TAKS Objectives Alignment:

· English I & II – 1(6)(B & E), 1(7)(F)

· Biology – 2(10)(A & B), 3(12)(B)

LifeKnowledge Crosswalk:

· This lesson focuses on how the different parts of the skeletal system functions as a team.  You can teach your students about teams and teamwork by integrating the following LifeKnowledge 2.0 lesson!

· High School.65 – Defining Teamwork

· Advanced High School.68 – Defining Roles on Teams

Objectives:  (Upon completion of the lesson the student will be able to:)

· Describe each of the functions of the skeletal system.

References, Tools, and Equipment:

CEV – Basic Animal & Human Body Systems DVD, (ISBN: 1569189307)

Computer with DVD Player/Projector –or- Television/DVD Player

Key Terms:

· Vital Organs

· Locomotion

· Bone Marrow

· Lipids & Fat

· Homeostasis

Interest Approach – Brainstorming – Tapping into prior knowledge
· Ask for two volunteers to write on the board.

· Next, explain that the class will be conducting a brainstorm.  Here are the rules of a brainstorming session, explain each to the class.

· All ideas from all class members have valuable.

· There are no silly answers or ideas.

· Unkind comments toward fellow classmates will not be tolerated.

· Allow the volunteer recorders enough time to write down your responses

· Inform students that they will have two-minutes to brainstorm.

· Serve as the leader; begin the brainstorm by asking the question, “What functions do skeletal systems serve?”

· After two-minutes, stop the brainstorm and briefly comment on each of the items recorded.  This gives you an opportunity to brag on students’ answers and promote participation.

Content Delivery:

· Objective 1: Describe each of the functions of the skeletal system

· Before beginning the video tell the students that, “Today I am challenging your ability to listen, so you cannot take notes during the video.  You must listen closely because you will utilize the information after the video is over.”

· From the main menu of the CEV – Basic Animal & Human Body Systems DVD, select “Skeletal & Muscular Systems.”  Select “Function,” which will PLAY the video.

· PAUSE/STOP the video following the description of functions of the skeletal system.

Guided/Group Practice Activity – Lesson Re-write

· Tell your students to find a partner!

· Ask each pair to produce two writing utensils and two sheets of paper.

· Instruct the pair that they will have three-minutes to write-down all of the information included in the video segment.

· Stop the pairs after three minutes and ask them to join another pair to make a group of four.

· Instruct the groups to check one another’s notes and check for omissions or mistakes.  Allow three minutes for this as well.

· Stop the groups of four after the three minutes.

· Ask each group to elect a leader.

· After a leader is selected, each group should join with another group of four in order to create groups of eight.

· Instruct the group leaders to check one another’s notes and check for omissions or mistakes.  Allow three minutes for this as well.

· The teacher should work with the groups to ensure that all information is accurate.

Individual Practice Activity – Individual Re-write

· After each of the groups of eight have completed their notes instruct each student to create their own set of notes.

· Require that each student use color and pictures they create to represent each of the functions of the skeletal system.

Closure 

· Briefly wrap-up the lesson by reviewing the functions of the skeletal systems.

· Ask students two write on a separate sheet of paper, 1) what they understood the most and, 2) what they understood the least about the functions of the skeletal system.

Lesson Plan – Ligaments, Joints, Cartilage, Bone Growth, and the Pelvis

Sequence:

· 4 of 4

TEKS/TAKS:

· Applicable TEKS:

· Applied Agricultural Science & Technology – 119.13 (c)(4)(B)

· Plant and Animal Production – 119.28 (c)(4)(B)

· Animal Science – 119.62 (c)(2)(A)

· TAKS Objectives Alignment:

· English I & II – 1(6)(B & E), 1(7)(F)

· Biology – 2(10)(A & B), 3(12)(B)

LifeKnowledge Crosswalk:

· This lesson focuses on the flexibility of joints.  You can teach your students about flexibility and compromise by integrating the following LifeKnowledge 2.0 lesson!

· High School.62 – Collaborative Relationships

Objectives:  (Upon completion of the lesson the student will be able to:)

· Describe the function and purpose of ligaments;

· Construct examples of the six joint types;

· Describe the function and purpose of cartilage;

· Explain the process of bone growth through ossification; and

· Describe the functions, purpose, and vital processes of the pelvis.

References, Tools, and Equipment:

CEV – Basic Animal & Human Body Systems DVD, (ISBN: 1569189307)

Computer with DVD Player/Projector –or- Television/DVD Player

Supplies:  clear tape, rubber bands, stapler, 2 – 4” pieces of 3/4” PVC per student, a substance such as play dough, modeling clay, silly putty, etc. that can serve as cartilage. 

Key Terms:

· Ligament

· Fused Joint

· Hinge Joint

· Pivot Joint

· Gliding Joint

· Ball & Socket Joint

· Saddle Joint

· Cartilage

· Ossification

· Pelvis

· Hooks – Ilium

· Pins – Ischium 

· Pubic Synthesis

Interest Approach – Let’s Get Moving! – Energize your kinesthetic learners and promote the bodily-kinesthetic intelligence.
· Ask your students to, “Stand-Up!”

· Have them make six to ten different joint motions such as flexing their hands into fists, bending their knees, rotating their shoulders, etc.

· Have the class remain standing and pose questions related to how our bones operate without coming apart, or how joints work.

· Following three to four responses, ask your students to have a seat and introduce the lesson.

Content Delivery:  *(For this lesson, the Guided/Group Practice Activity will be done during each objective.)
· Objective 1: Describe the function and purpose of ligaments

· From the main menu of the CEV – Basic Animal & Human Body Systems DVD, select “Skeletal & Muscular Systems.”  Select “Ligaments,” which will PLAY the video.

· PAUSE/STOP the video following the description of ligaments.

· Ask your students to write down the purpose and function of ligaments.

· Objective 2: Construct examples of the six joint types  (The following should be done quickly!)
· START the video by pressing the “Play” button.

· PAUSE/STOP the video following the description of each type of joint.

· After each joint ask your students to turn to a neighbor and demonstrate the movement of that type of joint.  The students should pick the joint.

· Now have each student write the joint type in their notes along with the example that their neighbor had shown them.

· This will leave each student with the names of each joint and an example for each in their notes.

· Objective 3: Describe the function and purpose of cartilage

· START the video by pressing the “Play” button.

· PAUSE/STOP the video following the description of cartilage.

· Ask your students to write down the purpose and function of cartilage.

· Objective 4: Explain the process of bone growth through ossification

· START the video by pressing the “Play” button.

· PAUSE/STOP the video following the description of bone growth and ossification.

· Ask your students to write down in their notes how bones grow.

· Question:  “How many of you have had growing pains at night due to this process?”

· Objective 5: Describe the functions, purpose, and vital processes of the pelvis

· START the video by pressing the “Play” button.

· PAUSE/STOP the video following the description of the pelvis.

· Ask your students to write down in their notes the following:

· What is the function of the pelvis?

· What are the pelvis’ primary parts?

· Why and how is the pelvis important to parturition?

Individual Practice Activity – Joint Construction

· Have all of the supplies listed in the supply list above ready for students to utilize.

· Instruct students to select a type of joint and build it utilizing the materials you have provided.

· Bone, ligament, and cartilage should all be a part of the joint.

· Following construction, have each student label the parts of the joint they created.

· Alternate Individual Activity:

· Before the lesson, gather joint specimens from poultry, pork, beef, or mutton animals for each student.

· Have the students dissect the joints and identify the joint type, ligaments, and cartilage.

Closure 

· Briefly wrap-up the lesson by reviewing the major portions of the five objectives through questioning.

· Check for students’ understanding by monitoring their answers.

Unit Conclusion – Skeletal Systems

Actions:

· Review and re-teach students as needed.

· Evaluate students with the unit quiz provided in the Skeletal Systems unit of the CEV – Basic Animal & Human Body Systems DVD, (ISBN: 1569189307).

· Printable versions of the quiz are also available on the DVD.

