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DOC Lesson Plan


Body Systems 6-12

Description:
topic(s):

Body Systems
grade level:
6-12
instructors:

3-4
Objectives:
1. Students will be able to identify major body parts, organs, and systems.
2. Students will be able to explain how various body systems function.
3. Students will be able to locate major organs on their own bodies.
NOTE: This lesson is designed so that you can either cover a number of organ systems, OR more thoroughly cover a single organ system.  In the first case, you would set up stations with one or two activities from each organ system that you choose to cover.  In the second case, you would set up different stations with each of the activities.  The materials list should be tailored accordingly.
Materials:
GENERAL:
· markers
· healthy/diseased human organs
· protective gloves
· art-sized paper (1 piece for each rotation of each station)

brain / nervous system
· human organs: healthy/diseased brain

· list containing the following words:
cat, basketball, dog, racquet, grapes, baseball bat, orange, horse, banana, fish

· paper with the following sequence:
SATMCATACTLSAT

· paper with the following sequence:
SAT  MCAT  ACT  LSAT

· local light source (penlight, ophthalmoscope, etc.)

· ruler

· stopwatch

heart / cardiovascular system

· human organs: healthy/diseased heart

· cardiovascular flow diagram (can be pre-made or drawn in class)

· stethoscope (optional)

· solid weight (5 lb weight or something similar; may be found in class)

· stopwatch

lungs / respiratory system

· human organs: healthy/diseased lung

· cardiovascular flow diagram (can be pre-made or drawn in class)

· straws of varying diameters
· balloons

· small plastic bags

digestive and excretory system

· human organs: liver, pancreas, stomach, small intestine, large intestine

· full body model

· stethoscope (optional)

· 2 plastic bottles

· cooking oil

· detergent

musculo-skeletal system

· mini bone model

· rubber bands

Procedure:
INTRODUCTION
1) Introduce yourself.

2) Define the rules: “Be respectful of yourself, the other people in the room, and the organs.  Give examples of inappropriate behaviors (e.g. shouting out, bothering others).  “These behaviors don’t help you to learn.”
3) Consequences:  Remind students that presenters are only there for a short time.  If students choose to cause a problem, they are choosing to be removed from the activity.
4) Discuss the organs.  Reassure the class that these were given freely through the choice of the donor to aid in science and education.  Tell the class that it is not required to touch the organs, but that it is safe to do so.  Discuss appropriate and inappropriate actions with organs (e.g. saying EWWW, making gagging noises).

GROUP WORK
1) Divide students into small groups (approximately 4 per group).  Each station should include one DOC member, teacher, or parent volunteer.
2) Establish a signal for when it is time to switch, and let kids know how long they will have at each station.  Be sure to give kids equal time at each station, based on the amount of time you have.  Remember to account for 5-10 minutes to conclude the activity.

3) At each station:

a) Introduce the body part and/or system.

b) Discuss facts and vocabulary related to each body part or system.

c) Have students choose one person to draw a general outline of the body part on a piece of paper, attempting to show approximate shape and size.

d) Perform experiments / demonstrations as determined by the station (see below)

Brain/Nervous System
1) memory demonstration:
a) Show students a list containing 10 objects: cat, basketball, dog, racquet, grapes, baseball bat, orange, horse, banana, fish.  Give students 30 seconds to memorize them.  Have students write what they remember.  Finally, show how the brain can remember more easily by grouping (animals, fruits, sporting equipment)

b) Show students the following set of 16 letters: SATMCATACTLSAT.  Give students 5 seconds to memorize them.  Reiterate the value of grouping (SAT MCAT ACT LSAT).
c) Discuss other techniques of better memory: relating objects to a story, relating to a song, relating to a pattern (such as numbers and a telephone dial).

2) neurological examination:
a) Discuss the function and importance of cranial nerves

b) Demonstrate how physicians test selected cranial nerves:

i) CN II: light reflex

ii) CN V: sensation in forehead, cheeks, and lower jaw

iii) CN VII: raise eyebrows, close eyes, purse lips, blow into cheeks, grimace

iv) CN X: uniform palate movement (“Say AHH…”)

v) CN XII: uniform tongue movement (stick your tongue out)

3) reflex demonstration:

a) Have students attempt to catch a ruler between their thumb and index finger.  Do this first without warning, and then say “Drop!” when you drop it.  Distance indicates skill of reflex.  Suggest students say “Catch!” when attempting to catch it, and see if this improves reflexes.

b) Relate reflexes to cerebellum.  Discuss possible consequences of impaired reflexes, such as what happens when drinking.

4) neuroanatomy:

a) Show the healthy brain, and discuss basic neuroanatomy (cerebrum and major lobes, cerebellum, brainstem, cranial nerves, Circle of Willis)

b) Discuss what would be expected with brain atrophy, including specific causes (alcohol, Alzheimer’s, other neurological disorders)

Heart and Cardiovascular System
1) flow model and function:

a) Discuss the components of the cardiovascular system, and the differences in color between arteries and veins.  Comment on functions of the cardiovascular system (O2 circulation, hormone transport, waste removal, etc.)
b) Model the flow of the cardiovascular system: right heart, lungs, left heart, arteries, body, veins, right heart.

c) Have students trace the direction of flow on the flow diagram.  Have them trace the direction of flow on their own bodies, in a figure-8 fashion.

2) pulse demonstration:

a) Discuss the pulse.  Include differences between individuals, benefits of a low resting pulse, and reasons for changing pulse during exercise.
b) Demonstrate pulse points on the body, and how to take a proper pulse.  Consider allowing students to listen to a heartbeat using a stethoscope (make sure to use a cheaper stethoscope if you choose to do this).
c) Have students record their resting pulses.  Next, instruct students to walk around briskly for 30 seconds and record their pulses.  Discuss the implications.

d) Give students a weight (5 lb weight, bag of flour… be reasonable!) and instruct them to walk around again for 30 seconds.  Have students record their pulses.  Discuss the implications with regards to obesity.

3) cardiac anatomy:
a) Show students a healthy and diseased heart.  Allow students to manipulate the organs.  Ask them to indicate which is the diseased heart, and why.
b) Demonstrate basic cardiac anatomy, especially coronary vessels.  Discuss with regards to obesity, atherosclerosis, and smoking.

c) Discuss what makes a healthy heart.

Lungs and Respiration
1) flow model and function:

a) Discuss the function of the lung.  Relate this to increased respiration during exercise, due to increased muscular O2 demand.
b) Model the flow of the cardiovascular system: right heart, lungs, left heart, arteries, body, veins, right heart.  Comment on the overlap between heart and lung function.

2) breathing demonstration:

a) Have students breathe through straws of different diameters to simulate difficulty in breathing caused by constricted airways.  Relate this to allergies, bronchitis, and smoking-induced asthma.

b) Have students blow into a plastic bag, and then have them blow into a balloon (ensure that balloons are not too tough to blow into.  Relate this to the differences between an emphysemic and a normal lung:

i) balloon (healthy lung): stretches to accommodate more air and contracts to aid in passive expiration

ii) bag (emphysemic lung): fills faster and must be squeezed to empty; a person with emphysema is required to actively exhale, increasing work of respiration

3) respiratory anatomy:

a) Show students a healthy and diseased lung.  Allow students to manipulate the organs.  Ask them to indicate which is the diseased lung, and why.

b) Demonstrate basic respiratory anatomy, including lobes of the lung, bronchi, and vessels.

c) Discuss what makes a healthy lung.  Reiterate the need for pliable lung tissue.

Digestive/Excretory System
1) organ function:
a) Using the whole body model, have students identify the following major organs: stomach, liver, gallbladder, pancreas, small intestine, large intestine, and kidney.  Use this to construct a basic outline of the uses of these organs.

b) Review locations of major organs, having students point to their own bodies.

c) Discuss bowel sounds.  Consider allowing students to listen to bowel sounds using a stethoscope (be sure to use a cheap stethoscope if you do this).

2) fat digestion demonstration:
a) Mix oil and water in a plastic bottle, and point out the separation of the substances.
b) Shake the bottle vigorously, and point out the breakdown of fat particles.  Relate this to the mechanical action of the stomach and small intestine.

c) Add green detergent and point out the further breakdown of fat particles.  Relate this to bile: made by the liver, stored in the gallbladder, released into the small intestine. 

3) fluid balance demonstration:
a) Discuss the prevalence of water (~70%) in the human body.

b) Use a water-filled bottle analogy to discuss the function of the kidney.  Every time we drink, we add water to our body (fill the water bottle halfway).  If we drink too much water, the kidney pours it out through the bladder (add some, and then pour it out).  If we don’t have enough water, the kidney slows excretion, concentrating urine and stopping flow (cap the bottle).

c) Discuss why it is better to drink too much water than too little water.  Indicate problems with trying to hydrate with alcohol (alcohol causes kidney to let out too much water, leaving us even more dehydrated).

Musculo-skeletal system
1) function: Discuss the importance and function of the musculo-skeletal system, including support and movement.  Relate muscular function to the nervous system.
2) mechanism: Using a mini model of bones, construct a rubber band analogy to show how muscles work with bones.  Illustrate how with only muscles, or only bones, we could not move – it takes both muscles and bones together to create movement.
CONCLUSION
1) Draw an approximately life-sized body on a large piece of butcher paper, white board, or chalk board.  Have individual students draw organs onto the body in the correct anatomical locations.

2) Thank the students for being good listeners, and for letting you come and teach them.  Ask for final questions, if time permits.
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