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Summary: 
This lesson plan will help you interactively give an overview of the human skeleton via a video, pausing to expound on topics throughout the video, PowerPoint, and a pasta skeleton activity that will allow the kids to create a small scale model of the human skeleton with dry pasta and macaroni.

Keywords: human skeleton, bone shapes, bone structure and protection, ligaments, joints
Subject TEKS: 

· Science TEKS:  7.12B  - Identify the main functions of the systems of the human organism, including the circulatory, respiratory, skeletal, muscular, digestive, excretory, reproductive, integumentary, nervous, and endocrine systems.
Introduction Note:

· Use models to represent aspects of the natural world such as human body systems.

Skeleton (provides structure and protection):

· Bones 

· Ligaments
STAAR Note: 

· This is the first time students have been introduced to body systems, and this content is not directly taught again before the STAAR test is given in Grade 8. 

Grade Level: 7th 
Learning Objectives: 
· Identify location of certain, important bones

· Identify main functions/attributes of a basic bone
· Identify main functions of particular bones (skeleton, ribcage, hand bones, etc.)

· Model the axial and appendicular skeletons by doing the pasta model activity

Time Required: 2 classes

Materials: 
· Black Construction Paper

· Scissors

· Glue

· Dry Fettuccine Piece (per student)
· Dry Bowtie Piece (per student)
· 7 Pieces Dry Elbow Macaroni (per student)
· 2 Pieces Dry Rotini (per student)
· 2 Pieces Dry Penne (per student)

Expendable Activity Cost Per ~120 People [in dollars]:  ~$10.65 + Glue 
For approximately 100 people (tax already added in):
· 1 lb. Fettuccine box: ~$2.37 : http://www.groceries-express.com/default.asp?upc=7680850738
· 1 lb. Bowtie box: ~$1.08 : https://www.google.com/shopping/product/1049594018081395238?hl=en&sclient=psyab&q=bowtie%20pasta&oq=bowtie+pasta&gs_l=serp.3..0.30152.33817.1.34236.12.12.0.0.0.0.72.496.12.12.0...0.0...1c.1.CzjYlUGhYE&pbx=1&bav=on.2,or.r_gc.r_pw.r_cp.r_qf.&biw=1680&bih=925&sa=X&ei=NaoKUajuOOOG2gXe1YGwDA&ved=0CFsQ8wIwAg
· Two 13.25 oz. Elbow Macaroni box: ~$1.08 * 2 =  ~$2.17 : https://www.google.com/shopping/product/1087329665522297073?q=elbow%20macaroni&hl=en&bav=on.2,or.r_gc.r_pw.r_cp.r_qf.&bvm=bv.41642243,d.b2I&biw=1680&bih=925&sa=X&ei=waoKUaWpOoGi2QWxhYHYAg&ved=0CFEQ8wIwAA
· 13.25 oz. Rotini box: ~$1.08: https://www.google.com/shopping/product/138163427029495964?hl=en&sclient=psyab&q=rotini&oq=rotini&gs_l=serp.3..0l2.5227.5881.0.6303.6.5.0.1.1.0.39.175.5.5.0...0.0...1c.1.BISk3a3e7k8&pbx=1&bav=on.2,or.r_gc.r_pw.r_cp.r_qf.&biw=1680&bih=925&sa=X&ei=AasKUfGNCIGf2QWWg4DAAg&ved=0CGIQ8wIwAA
· 13.25 oz. Penne box: ~$1.08: https://www.google.com/shopping/product/17132899487264607158?hl=en&sclient=psyab&q=penne&oq=penne&gs_l=serp.3..0l4.1956.3562.0.5568.7.6.1.0.0.0.46.226.6.6.0...0.0...1c.1._PQ0OkbvIPo&pbx=1&bav=on.2,or.r_gc.r_pw.r_cp.r_qf.&biw=1680&bih=925&sa=X&ei=ZasKUZvLJoL72QXpwoH4CA&ved=0CGUQ8wIwAA
· Two 9” x 12” Black Construction Paper 50 sheet packs: ~$1.94 * 2 = ~$2.88 http://www.staples.com/Construction-Paper-9-inch-x-12-inch-Black/product_402652?cid=PS:GooglePLAs:402652&KPID=402652
· .77 oz. Elmer’s Glue Stick (depends on how many bottles you have/want… I am not including this in total cost): ~$1.08 * how many you want : https://www.google.com/shopping/product/1499947371542362438?q=elmer's+glue&hl=en&sqi=2&bav=on.2,or.r_gc.r_pw.r_cp.r_qf.&bvm=bv.41642243,d.b2U&biw=1680&bih=925&sa=X&ei=YbQKUfC2NJT-2QX5k4CwCA&ved=0CB0QrRI
Background and Concepts for Teachers: 

· This lesson has a video-driven introduction with supporting PowerPoint presentation and activity. The video gives a good overview of the main skeletal attributes and functions. Pausing at different points to emphasize concepts is encouraged and noted in the Lesson Introduction / Motivation section. After the introduction video, there is the PowerPoint presentation to highlight more content than the video discussed. Then, to model the content, there is the activity to tangibly denote some bones of our skeleton.
· *Also, attached, in an Excel file, is an approximate time schedule for the lesson.
Vocabulary / Definitions: 

· Skeletal system: comprised of all the bones in the body and it is connected by tissues such as tendons, ligaments and cartilage. 
· Functions: protects our organs (brain, intestines, etc.), provides a framework for the movement of our body through our muscles, stores minerals that our body needs to function properly, and produces blood cells
· Two divisions of skeletal system:

· Axial Skeleton: consists of the 80 bones along the central axis of the human body (sections: skull, vertebral column, thorax, etc.).
· Appendicular Skeleton: composed of 126 bones in the human body. The word appendicular is the adjective of the noun appendage, which itself means a part that is joined to something larger (sections: shoulders, upper extremities (arms), hips, lower extremities (legs), etc.).
· Cool fact: the bones of the upper extremities (arms) are connected to the axial skeleton via the shoulder girdle (comprised of the scapula (shoulder blade) and clavicle (collar bone)).

· Cool fact: the bones of the lower extremities (legs) are connected to the axial skeleton via the pelvic girdle (comprised of the two hip bones).

· Cool fact: The tibia bears all of our body’s weight and the fibula bears no weight at all.
· Long bones: They are longer than they are wide. They are subjected to most of the load during daily activities and they are crucial for skeletal mobility (thigh bone (femur), tibia, fibula, humerus, radius, ulna, phalanx, clavicle, etc.).
· Structure: 

· Diaphysis: main shaft composed of compact bone.

· Periosteum: membrane of living cells that allow tendons and muscles to attach themselves to bones

· Medullary cavity: contains bone marrow 
· Bone marrow: stores fat, produces blood cells, and plays an important part in the body’s immune system 

· Epiphyses: composed of cancellous bone and articular cartilage
· Short bones: They are bones that are as wide as they are long.  Their primary function is to provide support and stability with little to no movement (carpal bones, tarsal bones, etc.).
· Flat bones: They are bones which are found where the principal requirement is either extensive protection or the provision of broad surfaces for muscular attachment (skull, pelvis, sternum, rib cage, scapula, etc.).
· Irregular bones: Bones which, from their peculiar form, cannot be grouped/defined like the other types of bones. Protects nervous tissue.  (vertebrae, sacrum, tailbone (coccyx), cheekbone (zygomatic), maxilla, etc.).
· Sesamoid bones: Found in locations where a tendon passes over a joint, such as the hand, knee, and foot. Functionally, they act to protect the tendon and to increase its mechanical effect (patella, wrist bone (pisiform), etc.).
· Types of tissue that form bones:
· Compact bone: supports the whole body, protects organs, provides levers for movement, and stores and releases chemical elements, mainly calcium. It is dense, smooth and very strong. It contains living cells which help make repairs if a bone is injured or broken.

· Cancellous bone: it typically occurs at the ends of long bones, proximal to joints and within the interior of vertebrae. It is spongy and light weight. It also contains living cells which help make repairs if a bone is injured or broken.

· Ligaments: the fibrous tissue that connects bones to other bones. Ligaments connect bones to other bones to form a joint.
· Joints:  location at which two or more bones make contact. They are constructed to allow movement (except for skull bones) and provide mechanical support, and are classified structurally and functionally.
· Tendon: stretchable tough band of connective tissue that connects muscle to bone 

Lesson Introduction / Motivation: 
Online Video and Response Time:
Inform them that there will be a fun activity the following day where they will model our own human skeleton. Furthermore, have the projection screen down and in position. Then make sure that the video is prepared/downloaded (link below) to run on your computer. Begin the Lesson Introduction / Motivation. The link for the video is below: 

http://www.neok12.com/php/watch.php?v=zX0a5c1b677557007c776141&t=Skeletal-System
On the next page is a schedule of when to START, PAUSE, and CONTINUE the video for the students to write down some responses to concepts talked about in the video. Converse with the students about their responses.

SCHEDULE:

START video at 35 seconds. 

PAUSE video at 44 seconds and see if they can name 3 bones. See if they can name 1 bone for these sections of the human skeleton: head, torso, back, arms, and legs. (E.T.: 3 min.)
CONTINUE video from 44 seconds.

PAUSE video at 1:56. Ask for volunteers to classify the shape of some of the bones that they wrote down (long, short, flat, irregular… *later on in the PowerPoint you will talk about sesamoid bones as well). You can check and compare with the website linked below about some main bone classifications. (E.T.: 3min.) : 

http://www.ivy-rose.co.uk/HumanBody/Skeletal/Bone-Types.php
CONTINUE video from 1:56.

PAUSE video at 2:53. Maybe describe those different functions. (E.T.: 5 min.)

CONTINUE video from 2:53.

PAUSE video at 3:23. Describe what ‘appended’ means (‘attached to’). (E.T.: 1 min.)

CONTINUE video from 3:23 until end at 6:39.
Presentation/Explanation: 
After finishing watching the video, you may begin the PowerPoint slides. They will reinforce and expound upon the topics discussed in the video. Make sure to stop and spend some time on the different pictures that give the kids some practice in labeling and identifying different parts of the bone. 
Activity/Application:
PASTA Skeleton!

Follow the link below for detailed instructions for the activity. 
http://www.ehow.com/how_12039762_make-human-skeleton-model-using-pasta.html
But, remember that they are lenient and flexible to the environment of your classroom/desires. Basically, the simplified instructions are, have the kids glue pasta (and some dry macaroni) onto the black construction paper in an organized way that models a simplified, human skeleton. 

Here is an example Pasta Skeleton Picture link:

http://teacherweb.craven.k12.nc.us/WCH/donnast/images/7009B82CC11F4EA8A86F94590510ABA0.JPG
Lesson Closure: 
After giving the kids approximately 20 minutes to make their PASTA Skeleton! There is a Quick Review section that is a compilation of the labeling and identifying picture slides at the end of the PowerPoint. 

Assessment/Evaluation: 
There is a worksheet that asks the students to label the different parts of a typical bone, names some of the different shapes of the bone, and list some functions of the skeletal system. 
Lesson Extensions: 
In this link is a Skeleton Game. If you have time at the end of the 1st day, then you could play this game with them on the big screen. Link below:

http://www.sheppardsoftware.com/health/anatomy/skeleton/Skeleton_tutorial.htm
Safety Issues: 
· Remind the students to not eat the glue

· Remind the students to not eat the raw pasta and dry macaroni
Resources: 
· http://www.teacherplanet.com/links/redirect.php?url=http://library.thinkquest.org/5777/ske1.htm - Info

· http://www.sheppardsoftware.com/health/anatomy/skeleton/Skeleton_tutorial.htm- Skeleton Game

· http://www.neok12.com/php/watch.php?v=zX0a5c1b677557007c776141&t=Skeletal-System - Video

· http://www.ehow.com/how_12039762_make-human-skeleton-model-using-pasta.html - How to make pasta skeleton

· https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=mDUtvgEdpGcR8M&tbnid=TIyBWlhmyW5d3M:&ved=0CAUQjRw&url=http%3A%2F%2Fteacherweb.craven.k12.nc.us%2FWCH%2Fdonnast%2F&ei=MK8KUe22J4602AX_iYDACw&bvm=bv.41642243,d.b2I&psig=AFQjCNHgtJNGTWPhVIWckfz5SrKoZZZ0dQ&ust=1359741099396902 – Pasta Skeleton Picture!
· http://www.comparegroceryprices.org/search/data/comparison.shtml - prices of pasta, etc.
· http://www.livescience.com/6040-brute-force-humans-punch.html 
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