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            266 Chapter 11 Section 1 Warm-Up Quick Quiz Your Skeletal System and Health Web Site Have student groups plan a Web page that describes the functions and structures of the skeletal system. They can describe their plan for the Web site by using posters as storyboards. Students should provide details about how users will navigate through the site. L3 266 Chapter 11 Section 1 Objectives  Identify the five main roles of the skeletal system.  Describe the functions of bones and joints.  Explain how you can keep your skeletal system healthy. Vocabulary • joint • cartilage • ossification • marrow • ligament • osteoporosis • fracture • sprain • dislocation • scoliosis Functions of the Skeletal System Have you ever seen a new building under construction? Before the roof or walls can take shape, the building’s frame must be built. Like a building, your body needs a frame to give it shape and support.Your body’s frame- work is your skeletal system. Your skeletal system has five main roles. It provides support, protects internal organs, allows your body to move, and stores and produces materials that your body needs. Support and Protection As you can see in Figure 1, your skeleton is made up of all the bones in your body.Your skeleton gives your body its basic shape and provides the support that you need as you move through your day. The center of your skeleton is your backbone, or vertebral column. The backbone consists of 33 bones called vertebrae (VUR tuh bray). The vertebrae support your head and give flexibility to your neck and back. Many bones of the skeletal system protect internal organs.Your ribs and breastbone, for example, form a protective cage around your heart and lungs. Your backbone protects the spinal cord, which runs through holes in the vertebrae. The hard, thick skull protects your brain. Your Skeletal System Quick Quiz Complete each of these statements with always, sometimes, or never. I warm up before exercising. When I ride a bicycle or play contact sports, I wear a helmet and other protective gear. When I ride in a vehicle, I fasten my seat belt. My backpack for school is less than 15% of my body weight. I make an effort to exercise on a regular basis. Why do you think that teens might not always practice these healthful behaviors? ? 5 ? 4 ? 3 ? 2 ? 1 Objectives Before class begins, write the objectives on the board. Have students copy the objectives into their notebooks at the start of class. Use the clickers to survey student responses. Have students answer the questions to the Quick Quiz on their own. When students have completed the quiz, invite them to infer how these healthy behaviors help protect the body from injury. Challenge students to choose one of the behaviors from the quiz that they sometimes or never do and incorporate it into their lifestyle. Teaching Transparency W36 1. Focus 
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266 Chapter 11
 Section 1
 Warm-Up Quick Quiz
 Your SkeletalSystem
 and HealthWeb Site
 Have student groups plan a Web page thatdescribes the functions and structures ofthe skeletal system. They can describe theirplan for the Web site by using posters as
 storyboards. Students should providedetails about how users will navigatethrough the site.
 L3
 266 Chapter 11
 Section 1
 Objectives� Identify the five main
 roles of the skeletalsystem.
 � Describe the functions ofbones and joints.
 � Explain how you cankeep your skeletal systemhealthy.
 Vocabulary• joint• cartilage• ossification• marrow• ligament• osteoporosis• fracture• sprain• dislocation• scoliosis
 Functions of the Skeletal SystemHave you ever seen a new building under construction? Before the roof orwalls can take shape, the building’s frame must be built. Like a building,your body needs a frame to give it shape and support. Your body’s frame-work is your skeletal system. Your skeletal system has five main roles. Itprovides support, protects internal organs, allows your body to move,and stores and produces materials that your body needs.
 Support and Protection As you can see in Figure 1, your skeletonis made up of all the bones in your body. Your skeleton gives your body itsbasic shape and provides the support that you need as you move throughyour day. The center of your skeleton is your backbone, or vertebral column.The backbone consists of 33 bones called vertebrae (VUR tuh bray). Thevertebrae support your head and give flexibility to your neck and back.
 Many bones of the skeletal system protect internal organs. Your ribsand breastbone, for example, form a protective cage around your heartand lungs. Your backbone protects the spinal cord, which runs throughholes in the vertebrae. The hard, thick skull protects your brain.
 Your Skeletal System
 Quick Quiz Complete each of these statements with always,sometimes, or never.
 I warm up before exercising.
 When I ride a bicycle or play contact sports, I wear a helmet and other protective gear.
 When I ride in a vehicle, I fasten my seat belt.
 My backpack for school is less than 15% of my body weight.
 I make an effort to exercise on a regular basis.
 Why do you think that teens might not always practice these healthful behaviors?
 ?5
 ?4
 ?3
 ?2
 ?1
 ObjectivesBefore class begins, write the objectiveson the board. Have students copy theobjectives into their notebooks at thestart of class.
 Use the clickers to survey student responses.
 Have students answer the questionsto the Quick Quiz on their own. When students have completed thequiz, invite them to infer how thesehealthy behaviors help protect thebody from injury. Challenge studentsto choose one of the behaviors fromthe quiz that they sometimes ornever do and incorporate it into their lifestyle.
 Teaching Transparency W36
 1. Focus
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Movement and Coordination 267
 Reading/Note Taking 11-1
 Adapted Reading/Note Taking 11-1
 Functions of the Skeletal System
 Class DiscussionInvite volunteers to describe how ahouse is built. Guide them in theirdescriptions so that they focus on theframe, regardless of whether it is madeof wood, steel, or brick. Then challengethe class to describe how the frame pro-tects and supports the house. Relatehow the frame of a house is similar tothe skeletal system. Have students makecomparisons between the five mainroles of the skeletal system and the roleof a house frame. Ask: What does theskeletal system do that a house framedoes not? (A house frame does notallow the house to move and it doesnot produce materials.)
 Active LearningChallenge student groups to use com-mon classroom materials to demon-strate how specific parts of the skeletalsystem protect and support the body.
 Visual Learning: Figure 1Teaching Transparency 24Refer students to Figure 1 and ask: Howwould you describe the structure of theribs? (Students might describe the ribsas a cage.) Based on their structure,what function do you think ribs have?(Ribs protect the heart and lungs andsupport the body so those organs havespace to work.) What other bones pro-tect internal organs? (Sample answer:skull, backbone, breastbone, pelvic girdle) Then have students compare the number of bones in a finger to thenumber of bones in an arm. Ask: Howmight the number of bones in a structureaffect movement? (Students might inferthat more bones allow for finer move-ments.)
 the vertebrae that make upthe backbone
 Connect to
 YOUR LIFE
 L3
 L3
 L2
 L2
 ELL3
 2. Teach
 English Language LearnersProvide small groups of students with posterboard, markers, index cards, and a pair ofdice. Have students design a board gamethat teaches the names and location of the
 bones in the skeleton. They should write therules and pretest the game. Then ask groupsto trade games.
 EL
 Humerus
 Phalanges
 Phalanges
 Metacarpals
 Carpals
 Sternum(breastbone)
 Ribs
 Vertebral column(backbone)
 Pelvicgirdle
 Femur
 Patella
 Fibula
 MetatarsalsTarsals
 Tibia
 Ulna
 Clavicle (collarbone)
 Scapula (shoulder blade)
 Radius
 The Skeletal System
 Skull
 Movement In coordination with your muscular and nervous sys-tems, your skeletal system allows you to move. The range of movementscan be as simple as striking a key on a keyboard, or as spectacular as push-ing your body off the ground to spike a volleyball.
 Storage and Production of Materials Your bones storeessential substances, such as phosphorus and calcium, which are releasedwhen other parts of the body need them. Some bones, such as the breast-bone and part of the thighbone, also produce blood cells.
 If you run your fingers down the center of yourback, which bones can you feel?
 Connect to YOUR LIFE
 FIGURE 1 Your skeleton provides a framework that supports andprotects many other body parts.
 Movement and Coordination 267
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268 Chapter 11
 Chapter 11, Section 1
 FYI !FYI !Bone CellsBone tissue is made up of three kinds ofcells: osteocytes, osteoblasts, and osteoclasts.Osteocytes are mature bone cells. Osteoblastsmake new bone by producing collagen andfilling it with mineral deposits (calcium,phosphorus, and sodium). Osteoblasts areactive during growth, the repair of fractures,
 Bones and Joints
 Online Activity Use the Web Code toaccess an online activity about movablejoints. Have students complete the Webactivity.
 Teacher DemoAbout a week before you discuss theskeletal system, obtain two similarbones from a cooked chicken or turkey.Clean the bones. Then boil them andallow them to dry. Place one bone in ajar with white vinegar. Cover the jarand leave it undisturbed. Demonstratehow the bones differ. (The bone soakedin vinegar is rubbery.) Explain that theacid in the vinegar dissolved the bone’scalcium. Ask: What can you infer aboutthe function of calcium in bones? (Itmakes bones hard and rigid.)
 Visual Learning: Figure 2Tell students to read about the parts of abone in Figure 2. Ask: How does compactbone differ from spongy bone? (Compactbone is more solid and denser thanspongy bone. Spongy bone has spacescreated by flat, needlelike structures.Spongy bone may contain red bone mar-row.) Point out that only long boneshave space in the central cavity to storefat. Then have students describe howbone structure contributes to the fivefunctions of the skeletal system.Caption Answer in the central cavity
 Building VocabularyShow students the derivation of theword ossification by writing the follow-ing on the board: The word ossify comesfrom the Latin word os, which means“bone” and the suffix –fy, meaning “tomake” or “cause to become.” Ask: Whatdoes ossify mean? (to make into bone)Then write that the suffix –ation means“an action or process.” Ask: What doesossification mean? (the process ofbecoming bone)
 L3
 L2
 L3
 L3PHSchool.com
 Bones and JointsDid you know that your skeletal system is made up of just over 200 bones?A place in your body where two or more of your bones come together iscalled a Your bones and joints work together every time you move.
 Development of Bones Your bones are living structures thatundergo change throughout your life. A newborn’s skeleton is mademostly of a tough supportive tissue that is softer and more flex-ible than bone. By young adulthood, most of this cartilage is replaced bybone in a process called (ahs uh fih KAY shun). During thisprocess, minerals, such as calcium and phosphorus, are deposited withinthe developing bone, making it hard. By young adulthood, the only car-tilage left in your body will be in the outer part of your ears and nose,covering the ends of some bones, and cushioning some joints.
 After ossification is complete, cells in the bones continue to maintainand repair the tissue. If you were to break a bone, the cells would formnew tissue to fill the gap between the broken ends. Eventually, the healedregion containing new bone might be stronger than the original bone.
 Structure of Bones Bones are remarkably strong, although theyare light in weight. This is because bone consists of two different types oftissue—compact bone and spongy bone. Figure 2 shows the location ofthese tissues and other structures in the thighbone, or femur. Anothertype of tissue called fills the spaces in bones. There are two typesof marrow—red and yellow. Red marrow, found in the spaces of somespongy bone, produces many types of blood cells. On average, redmarrow produces 100 billion blood cells every day. Yellow marrow, whichcan be found in the hollow centers of long bones, stores fat.
 marrow
 ossification
 cartilage,
 joint.
 FIGURE 2 Bones are intricateliving structures that contain several types of tissue.Interpreting Diagrams In whichpart of a bone is fat stored?
 Compact BoneCompact bone makes up the outer layer of all bones. Althoughit looks dense and solid, it has manyholes for nerves and blood vessels.
 Spongy BoneSpongy bone contains flatand needlelike structuresthat resist stress. Red bonemarrow may fill the openspaces in some bones.
 Outer MembraneAn outer membranecovers most of a longbone. The inner portionof the membrane containscells that build up andbreak down bone.
 Central CavityCentral cavities in longbones usually containyellow bone marrow (fat).
 268 Chapter 11
 For: More on movable jointsVisit: PHSchool.comWeb Code: ctd-4111
 and bone remodeling that occurs withchanges in exercise and nutrition. Osteoclastsbreak down old or damaged bone. Osteo-clasts are active during fracture repair,remodeling, and when the body needsstored calcium. The osteoclasts produce anenzyme that removes calcium from thebone and releases it into the blood.
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Movement and Coordination 269
 Less Proficient ReadersHave students carefully read about bonedevelopment and create a flowchart thatdescribes the way in which bones changethroughout life. Students should include
 details about each stage and definitions for ossification and cartilage in their ownwords. Encourage students to use theirflowcharts to study for the chapter test.
 L2
 Visual Learning: Figure 3Teaching Transparency 25Refer students to the different kinds ofjoints in Figure 3. Encourage students tomove their own joints and visualizehow the joint works by looking at thecorresponding image in the figure.Then ask: What would happen if theknee were a ball-and-socket joint? (Thelower leg would be able to rotate likethe upper arm.) How would the upperarm move if it were a hinge joint? (Thearm would not be able to move in alldirections.)
 Class DiscussionAsk students to picture what their liveswould be like if their fingers had nojoints. Ask: What types of activitieswould be impossible to perform?(typing, buttoning shirts, opening jars,putting on makeup) What is the differ-ence between the joints in your fingersand the joints in your skull? (The jointsin fingers are movable, but the joints inthe skull are not.) Point out that thoughthe skull seems to be one piece, it isactually made of several bones fusedtogether at immovable joints.
 Addressing MisconceptionsDouble-Jointed Ask students to define“double-jointed” and explain how adouble-jointed person can move. Thenexplain that people who are able tomove fingers or limbs farther than aver-age do not have an extra joint. Rather,they have greater muscle flexibility orlooser ligaments that allow for a signifi-cant range of motion.
 Sample answer: the wrist; agliding joint
 Connect to
 YOUR LIFE
 L3
 L2
 L3
 Movement and Coordination 269
 Joints Without joints, your body would be like a chair with arms andlegs that cannot move. Joints allow for movement and protect bonesfrom friction and force. Some joints, such as those in your skull areimmovable—they allow no motion. Other joints, such as those in yourelbows, knees, and shoulders are movable. Four different types of movablejoints are shown in Figure 3.
 Bones are held together at joints by strong, fibrous bands calledA smooth layer of tough cartilage cushions and protects the
 ends of bones where they meet. Membranes around some joints secrete afluid that lubricates the joint and reduces friction between the bones.
 What joint allows you to wave hello to a friend?What type of joint is it?
 Connect to YOUR LIFE
 ligaments.
 Pivot JointA pivot joint connects your head to the first vertebra in your backbone. It allows you to turn your head from side to side.
 Gliding JointGliding joints allow movement in many directions as the bones slide along each other. Your wrists and ankles contain several gliding joints.
 Hinge JointA hinge joint allows bending and straightening movements. Your knees and elbows are hinge joints.
 Ball-and-Socket JointA ball-and-socket joint allows movement in all directions. Your shoulders and hips are ball-and-socket joints.
 FIGURE 3 The different kinds ofjoints allow you to move and positionyour body in a variety of ways.
 PH_Health_Chapter 11.qxd 5/2/08 1:55 PM Page 269

Page 5
						

270 Chapter 11
 Keeping Healthy
 Cultural ConnectionSome people have a low calcium intakedue to the foods they commonly eat.Have students list foods that are associ-ated with specific cultures. Ask volunteersto find nutrition information for thesefoods. Are there certain cultures thatmay consume more calcium than others? Which of the foods are highestin calcium?
 Building Health SkillsAnalyzing Influences On the board,write a list of sports and activities forwhich helmets are worn to preventhead injuries. (football, baseball, hockey, biking, and horseback riding)Invite students to add to the list. Then,ask students to make their own list ofactivities they participate in and indicatewhether or not they wear a helmet. Foreach activity, have students write whythey do or do not wear a helmet. Foractivities during which they do not wearhelmets, have students consider what isinfluencing their behavior and what itwould take to change their opinionabout helmets.
 Teacher DemoPut on a backpack and exaggerate howyour body compensates to carry anoverloaded pack. Explain how this poorposture strains the back, causing backand neck pain. Tell students that abackpack should weigh no more than15 percent of their body weight. Then,demonstrate how to wear a backpackproperly: each shoulder strap on oneshoulder, straps tightened so the packlies close to the back, waist straps buck-led to pull in the bottom of the pack,which should be above the waist.
 Sample answers: dancing,running, racquet sports,
 soccer, basketball, lacrosse
 Connect to
 YOUR LIFE
 L3
 L1
 L3
 Chapter 11, Section 1
 Q: Is it safe for teens to lift weights?
 A: Yes, even though your bones and jointsare still developing, it is safe to strengthtrain as long as you do it properly. Strengthtraining will improve your strength andendurance and will help reduce the risk ofinjuries to bones and joints. Strength train-ing can also prevent or delay osteoporosis
 later in life because it makes bones denser.Before starting a strength-training program,work with a coach, athletic trainer, or physical education teacher to learn propertechniques. To prevent injury, start slowly,avoid heavy weights, use proper form, andgradually increase workouts.
 TEENS Are Asking . . .
 270 Chapter 11
 Keeping HealthyBecause your skeletal system performs so many functions, it is importantto keep it healthy. A combination of eating well, exercising, and avoidinginjuries contributes to lifelong bone and joint health. In addition,regular medical checkups can help detect skeletal system problems.
 Eating Well Adequate intake of calcium and phosphorus will helpyour bones grow to their maximum size and strength. Your body storesthese minerals during childhood and adolescence. As you age, your boneswill begin to lose some of these stored minerals. Significant mineral losscan lead to a condition in which the bones become weakand break easily. If you enter your adult years with a good supply of storedminerals, you can decrease your risk for osteoporosis.
 Other nutrients that are important for bone health include potas-sium, magnesium, and vitamins A, C, and D. See Chapter 8 for examplesof foods that are rich in these nutrients.
 Exercising Another way to build strong bones and prevent osteo-porosis is to get plenty of weight-bearing exercise. Activities in which thebones support the entire weight of your body help your bones growstrong and dense. Some examples of weight-bearing activities are danc-ing, running, racquet sports, soccer, basketball, and lacrosse.
 Avoiding Bone Injuries One common injury of the skeletalsystem is a or a break in a bone. In a simple fracture, the bonemay be cracked or completely broken in two or more pieces. In a com-pound fracture, the broken ends of the bone pierce the skin. Fracturesare treated by putting the broken ends of the bone back together. Splintsor casts are used to prevent movement of the bone until the bone tissuecan repair itself. In some cases, surgery is required.
 You can protect your bones from fractures. When participating in aphysical activity, wear appropriate safety equipment, such as helmets andpads. Always wear a seat belt when traveling in a vehicle.
 What are three weight-bearing activities that you enjoy?
 Connect to YOUR LIFE
 fracture,
 osteoporosis,
 Healthy bone
 Bone with osteoporosis
 FIGURE 4 Weight-bearingactivities, such as running,make your bones strongerby stimulating bone cells tomake more bone. Buildingup bone mass in your teenyears can decrease yourchance of developingosteoporosis.
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Movement and Coordination 271
 3. AssessEvaluateThese assignments can help you assessstudents’ mastery of the section content.
 Section 1 ReviewAnswers appear below.
 Teaching Resources• Practice 11-1• Section 11-1 Quiz
 ReteachWork with students to create a conceptmap that shows the five main functionsof the skeletal system. Students shouldcopy the concept map into their note-books. Ask students to describe the roleof bones and joints and how these com-ponents enable the skeletal system tocarry out its functions. Invite students tosuggest ways to add this information tothe concept map.
 Enrich
 Teaching Resources• Enrich 11-1
 L4
 L2
 1. The skeleton provides support, protectsorgans, allows for movement, and storesand produces materials the body needs.
 2. Bones store fat, calcium, and other minerals;produce blood cells; support the body; andprotect organs.
 3. Red marrow, found in the spaces of somespongy bone, produces many types ofblood cells. Yellow marrow, found in thecenter of long bones, stores fat.
 4. A joint is where two or more bones cometogether. Movable joints allow the body tomove in various ways.
 5. eat well, exercise, avoid injuries,and get regular medical checkups
 6. A newborn’s skeleton is made mostlyof cartilage. At my age, most of thecartilage has been replaced by bone.
 7. hinge; ball-and-socket
 Avoiding Joint Injuries As you participate in physical activi-ties, keep in mind that your bones and joints are still developing. Someinjuries can lead to permanent damage. Proper warm-up and stretch-ing exercises are important to help prevent joint injuries.
 � Sprains Most likely you or someone you know has experienced aan overstretched or torn ligament. Treatment for mild
 sprains can include ice to reduce swelling and pain relievers. Severesprains may require a brace or surgery.
 � Dislocations In a the ends of the bones in a joint areforced out of their normal positions. To treat a dislocation, thebones are typically put back into their proper positions and held inplace by a cast or bandage until the joint heals.
 � Torn Cartilage Serious damage to the cartilage between the bonesin a joint is known as torn cartilage. The knees are particularly sus-ceptible to this injury. Surgery, such as arthroscopic surgery, is oftennecessary to repair or remove torn cartilage.
 � Overuse Injuries When an activity is performed too often or too stren-uously, joints may become irritated and inflamed. In teens, overuseinjuries most commonly occur to the shoulders or knees. Teens whoplay the same sport year-round are susceptible to overuse injuries. Also,carrying a heavy backpack improperly may cause overuse injuries tothe back and shoulders.
 Medical Checkups If you experience bone or joint pain it is a goodidea to see a doctor. He or she can advise you on how to prevent seriousinjury or recommend other professionals who can help you.
 During yearly physical examinations, a nurse or doctor may checkyour spine for (skoh lee OH sis), an abnormal curvature of thespine. Scoliosis usually develops during childhood, but it may not bedetected until the teen years. Your doctor will also monitor your heightand weight to make sure you are growing properly.
 scoliosis
 dislocation,
 sprain,
 Movement and Coordination 271
 Section 1 Review
 Key Ideas and Vocabulary1. List the five main roles of the skeletal system.
 2. Explain the function of bones.
 3. Describe the two types of bone marrow.
 4. What is a joint? Describe the function of movablejoints in the body.
 5. Identify four ways you can help your skeletalsystem stay healthy.
 Critical Thinking6. Comparing and Contrasting How is a newborn’s
 skeleton different from your own?
 7. Classifying Which type of joint allows you to kneeldown? To move your arm in a circle?
 CommunityHealth and
 Safety Poster Create a poster aimed at youngchildren that explains how to prevent bone, joint,and muscle injuries. With permission, display theposter in an elementary school, library, or otherpublic place.
 FIGURE 5 During arthroscopicsurgery, doctors insert an instrumentcalled an arthroscope into the joint. Acamera attached to the arthroscopeprojects an image onto a monitor.Tiny instruments are then used tomake repairs.
 Section 1 Review
 Safety Poster Divide the class intogroups, and give each group posterpaper and markers. Suggest that students choose one type of jointinjury to prevent, such as a sprain, orone way of protecting against injury,such as wearing a helmet. Suggestthat students draw illustrations,design graphics on the computer, cut pictures from magazines, or takedigital pictures and print them onpaper. Have groups present theirposters to the class.
 Health and Community
 PH_Health_Chapter 11.qxd 3/3/06 8:50 PM Page 271
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