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Support and Movement

An endoskeleton is a frame 
that gives our bodies shape. 
Cartilage is tough flexible 
tissue that protects the ends 
of bones from rubbing against 
each other.  The axial 
skeleton is made up of the 
skull, backbone, and rib cage.  
The appendicular skeleton is 
made up of bones such as the 
bones of the arms and legs.  
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 The skeleton has 5 main functions. 
1.  The skeleton supports and gives 
shape to the body.  2.  The skeleton 
covers and  protects organs such as 
the skull protecting the brain.  3.  
Bones work with muscles to allow 
movement.  4.  Some bones make 
blood cells.  5. Bones store minerals 

such as calcium.  

Questions 1­3 pg  345

http://media.pearsoncmg.com/bc/bc_marieb_ehap_8/activities/index.html
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Bones
https://askabiologist.asu.edu/sites/default/files/resources/coloring_pages/pdf/
AAB_human_skeleton_anatomy_activity.pdf

http://askabiologist.asu.edu/bone-lab
https://askabiologist.asu.edu/sites/default/files/resources/coloring_pages/pdf/AAB_human_skeleton_anatomy_activity.pdf
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p 345

Q 1­ 3
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p 345

Q 1­ 3

1. What bones make up the axial skeleton?

The skull, rib cage and backbone.

2. What are three functions of the skeletal 
system?
• supports your body and gives it shape
• covers and protects organs
• bones work with muscles to make 

movements possible
• make blood cells
• store minerals such as calcium and 

phosphorous

3. Discs of cartilage are found between the 
vertebrae.  What function do you think the 
discs serve?

Cartilage is flexible and protects the bones 
from rubbing against each other
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Skeletal Links

http://positivelyaging.uthscsa.edu/curriculum/bones/bone.asp
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https://www.youtube.com/watch?v=YUZIo4yeovc
How Do We Grow Hard Bones From Soft Tissue? 

https://www.youtube.com/watch?v=NP29ejPrOPE
The Skeletal and Muscular System 

http://www.dailymotion.com/video/x3jyupf

Bill Nye­ Bone and muscles

https://www.youtube.com/watch?v=YUZIo4yeovc
https://www.youtube.com/watch?v=NP29ejPrOPE
http://www.dailymotion.com/video/x3jyupf
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Life size skeleton activity
Groups figure out the right placement of all the pieces 
of paper.

Label the following bones on the skeleton

Cranium

clavicle

scapula

sternum

vertebrae

ribs

humerus

ulna

radius

carpals 

metacarpals

phalanges

pelvis

femur

patella

tibia

fibula

tarsals

metatarsals

phalanges
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The structure of Bone
Bones are made from living and non­living 

tissue.  A tough membrane called the 
periosteum covers bones.  It has blood 

vessels and supplies the bone with food and 
oxygen.  Compact bone is made up of 

calcium and is very strong and hard.  Milk 
products contain calcium and are good for 
bone.  Spongy bone is found at the end of 
bones and it contains marrow, which can 

produce blood cells and store fat.  
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Compact and Spongy bone

There are two basic structural types of bone, 
compact and spongy. 

Compact bone forms the outer shell of all bone 
and also the shafts in long bones. 

Spongy bone is found at the expanded heads of 
long bones and fills most irregular bones.

page 345
1­3
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How bones form from fetus to adult

https://www.youtube.com/watch?v=p­3PuLXp9Wg
https://www.youtube.com/watch?v=RC2w_9DcY38

Bones at birth  300

as an adult you have 206

so many bones fuse together 

https://www.youtube.com/watch?v=p-3PuLXp9Wg
https://www.youtube.com/watch?v=RC2w_9DcY38
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Joints allow movement to occur.  
Ligaments hold bones together.

There are three (3) types of joints:
1. Fixed joints ­ such as the skull ­ bones are fused 
together
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2. Partially 
moveable joints, 
such as the ribs 
and sternum allow 
little movement.  
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3.  Moveable joints, such as 
the hinge joints of the lower 
and upper arm, and the leg 
and thigh.  Also, ball and 
socket joints such as the 
upper arm and shoulder, 
pivotal joints such as the 
skull and the vertebrae, and 
gliding joints such as the 
wrist, are all moveable 
joints.  
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Bones form from cartilage.  As 
a baby grows, bone cells 
replace cartilage and the bone 
becomes hard.  If bone is 
under too much pressure they 
may break.  Arthritis is another 
medical condition associated 
with bone.  Movement of joints 
becomes very painful and 
difficult.  Arthritis usually 
occurs as cartilage between 
bones is replaced by bone 
cells.  

https://www.youtube.com/watch?v=fdgCRYV2aZM

https://www.youtube.com/watch?v=fdgCRYV2aZM
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Scoliosis is another 
medical condition in which the 
backbone has an unusual 
curve.  

https://www.youtube.com/watch?v=gQTyP9WQj_I

https://www.youtube.com/watch?v=gQTyP9WQj_I
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Handout Section review 20­2

Questions p 351 #4­8

use page 346­351
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shaft

periosteum

blood vessel

yellow marrow

compact bone

spongy bone

red marrowcompact bone
shaft
spongy bone

periosteum
blood vessels
red marrow

yellow marrow
/14
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fixed
pivotal
hinged
ball & socket
gliding

does not move
side to side & up and down
back and forth in one direction
moves in all directions
slide/glide along each other 

fracture
scoliosis
fracture
arthritis
arthritis
scoliosis

/16
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Questions p 351 #4­8

4. Red bone marrow makes new blood cells

5. Hinged joint allows back and forth in one 
direction

6. Bones start to form during the second and 
third month of developing baby.

7. Symptoms of arthritis inflamed joints, 
swelling,  pain in joint areas

8. Joints in the fingers are hinged
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Muscular System
Muscles work 
together with 
bones to allow 

movement.  There 
are more than 600 
muscles in the 
human body.  
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1.  Skeletal muscle is 
attached to bone and allow 
movement.  At moveable 
joints, skeletal muscle is 

attached to bone by tendons.  
Tendons are tough bands of 

elastic tissue.  Skeletal 
muscle is under voluntary 
control and moves when a 

person wants it to. 
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  2.  Cardiac muscle pumps blood through the heart and the 
rest of the body.  Cardiac muscle is involuntary.  
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 3.  Smooth muscle 
is found in the walls 
of blood vessels, the 
stomach and other 
organs.  They are 

involuntary muscles.  
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Muscle Action
Muscle cells change length as they 
contract and expand.  This allows 
movement to occur.  Muscles work 
in pairs to allow movement.  For 
example, the bicep muscle bends 
the arm, and the triceps muscle 

straightens the arm.  The bicep is a 
flexor muscle, and the triceps is an 

extensor muscle.  
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Muscle Problems
Muscle cramps may occur 
when muscle contract 
strongly and suddenly.  
Bruising and tearing of 
muscle cause a Charley horse.  
It may cause small blood 
vessels to rupture resulting in 
a bruise.   Sore muscles can 
occur if a person does not 
exercise on a regular basis.   A 
person should always do a 
good warm­up before they 
exercise.  Muscular dystrophy 
is a disease of the skeletal 
muscle causing it to 
degenerate.  
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Section review 20­3 worksheet
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Muscle Fatigue Lab

muscle_fatigue_lab_1.pdf
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The Skin is the largest organ in 
the body.  The outer layer is 
made up of a dead layer of skin 
cells called the epidermis.  The 
outer skin helps support and 
protects the body.  It is 
waterproof and also helps to 
protect from invading microbes 
such as bacteria.  Dead skin 
cells are constantly being 
replaced by new ones.  

The inner skin is made up of 
living skin cells and is called the 
dermis.  The dermis contains 
hair follicles, sweat glands, oil 
glands, muscle and nerve tissue, 
blood vessels, fat, and pores.
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https://www.youtube.com/watch?v=Orumw­PyNjw

https://www.youtube.com/watch?v=EN­x­zXXVwQ

https://www.youtube.com/watch?v=Orumw-PyNjw
https://www.youtube.com/watch?v=EN-x-zXXVwQ
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Section Review 20­4

p 356
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Vocabulary Review

Overall Review

Test Tuesday ­ Bones, Muscles and skin

* look over all section review sheets

*review all notes

* know 10 bones of the body (words will be 
provided)

* know 5 muscles of the body (words will be 
provided)
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Vocabulary Review

Matching

1. axial 

2. periosteum

3. joint

4. extensor

5. endoskeleton

6. red marrow

7. voluntary

8. follicle

Applying definition

1. epidermis ­ outer skin, dermis­ inner skin

2. flexor ­ bend and extensor ­ straighten arm

3. ligament ­ bone to bone, tendons ­ bone to 
muscle

4. bone ­ hard, cartilage ­soft and elastic

5. skeletal muscle ­ control

involuntary muscle ­ no control

6. axial skeleton­ skull, ribs and backbone

appendicular skeleton ­ legs, arms, hands, 
etc

7. spongy bone ­ spaces compact bone­ no 
spaces

8. smooth muscles ­ organs

cardiac muscle ­ heart

9. endoskeleton ­ inner ­ humans

exoskeleton ­ outer ­ insects
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true and false

1. false ­ red marrow

2. true

3. true

4. false ­ over 600 muscles

5. true

6. false ­ ball and joint socket

7. false ­ cartilage

8. true
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Understanding a diagram

1. collarbone ­ clavicle

2. radius, ulna

3. cranium (skull) mandible(jaw)

4. femur

Critical thinking

1. You would have a straight legged walk.

2. The lungs, heart, liver are protected.

3. Ribs rise, stretch and expand.

4. There would be no movement.

5. You could be injured, or do extreme damage 
to the body.
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Muscle Fatigue … Weight Lifting 


Muscle Fatigue Labs 


Your muscles need Glycogen (muscle sugar) in order to function.  When 
the glycogen is broken down into energy for the muscles a waste 
product called lactic acid is produced.  A buildup of lactic acid 
decreases the muscles’ ability to contract and Muscle Fatigue sets in.  


Do this: 
Hold a book in each hand.  
Raise one arm straight out 
parallel to the ground and 
the other arm down at 
your side. 


Muscle Fatigue … Weight Lifting 


How long did you hold the book before fatigue got the better of you? 
              ________ minutes ________ seconds 
 
Which arm felt the fatigue the most?             straight arm          arm by your side 
 
Which muscles experienced the most fatigue?  


biceps    triceps    deltoids    pectoralis major 


       







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Muscle Fatigue … Too Tired to Sit 


Your muscles need Glycogen (muscle sugar) in order to function.  When 
the glycogen is broken down into energy for the muscles a waste 
product called lactic acid is produced.  A buildup of lactic acid 
decreases the muscles’ ability to contract and Muscle Fatigue sets in.  


Do this: 
Sit against the wall with 
your knees bent at a 900 


angle.  Hold this position 
for as long as it takes to 
feel muscle fatigue.  
 (If it’s been more than 3 minutes you ain’t doin’ it right). 


Muscle Fatigue … Too Tired to Sit 


How long did you sit before your legs started to burn like crazy? 
        __________  minutes    __________  seconds 
 
How did it feel to try to walk right after sitting against the wall? 
 
The funny feeling in your legs is called muscle fatigue.  Fatigue is caused by a buildup of 
__________  __________  in the muscle. 
 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Muscle Fatigue … To Beat or Not to Beat 


Your heart is made up of a very special type of muscle called Cardiac Muscle.  
It keeps working hard from before the day you are born until the moment of 
your death.  It never gets needs to stop and rest like your skeletal muscles do.  
Cardiac muscle does not experience muscle fatigue but skeletal muscles do.  
Here we will compare cardiac and skeletal muscles with the help of your strong 
arm and a “tennis ball heart”.   


Do this: 
Extend your arm out in front of you 
and using your hand, squeeze the 
tennis ball hard one time each 
second.  This is how hard your heart 
works…and it doesn’t complain! 


 


You would not live long if 
your heart were made of 
skeletal muscle. 


Muscle Fatigue … To Beat or Not to Beat 


How is your heart (cardiac) muscle different 
from your arm (skeletal) muscle? (just compare how 
tired your arm got doing the work of the heart) 


 
 
Does cardiac muscle experience fatigue? 
Does skeletal muscle experience fatigue? 
 
So, about how long did you “live”, anyway??  
_____ minutes 
 
 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Muscle Fatigue … Get a Grip  


After just 7 seconds of use the muscle begins producing lactic acid as glycogen 
is broken down to provide energy.  To help delay muscle fatigue, the muscle 
fibers are constantly switching on an off to allow individual fibers a moment to 
rest.  This activity will demonstrate the effects of action of  muscle fibers.   


Do this: 
1. Hold a popsicle stick in front of you , 


parallel to the table top. 


2. Place a bent paper clip on the stick. 


3. Raise the stick until the legs of the paper 
clip just touch he table. 


4. The top of the paper clip should rest on 
the stick. 


5. Hold the stick as steady as you can for 
about 30 seconds and observe. 


6. Grip the stick tighter and repeat step 5. 


7. Answer the questions on your answer 
sheet. 


Muscle Fatigue … Get a Grip 


What happened to the paper clip even when you kept your hand steady? 
 
 
What caused this? Hint: read the introduction 
 
 


 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Muscle Fatigue … Clothespin Calisthenics  


Your muscles need Glycogen (muscle sugar) in order to function.  
When the glycogen is broken down into energy for the muscles a 
waste product called lactic acid is produced.  A buildup of lactic 
acid decreases the muscles’ ability to contract and Muscle Fatigue 
sets in.  


Do this: 
1. Hold a clothespin between your 


thumb and index finger and see how 
many times you can squeeze it in one 
minute.  Record 


2.  Now, without resting, squeeze it as 
fast as you can for a second minute.  
Record 


 


Muscle Fatigue … Clothespin Calisthenics 


How many times did you squeeze the clothespin the first minute? _______ 


How many times did you squeeze the clothespin the second minute? ______ 


The soreness in your and arm is called muscle fatigue.  Fatigue is caused by a 
buildup of ________  _________  in your muscles.  Hint: read the introduction 


Why did you feel fatigue in your forearm rather than your fingers? 
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