
Welcome to Science Alive!
The inspiration for the creation of Science Alive began when I was teaching in a first and second grade classroom.  One of the years I taught, the children had quite a bit of spare time, so we would have impromptu classes on the digestive system or whatever else I happened to field a question about.  It didn’t take me long to begin recognizing that the children seemed to retain this style of learning almost better than what they considered work.  I wished at that point to have a science curriculum that started out based more on input than output.
However, I didn’t really begin to do anything about this dream until I began to teach the Living Threads curriculum for history class.  Then the lightbulb moment hit.  I could use similar methods to teach science.  
Since this curriculum is designed for multiple grades at the same time, you can guiltlessly hold a class that is amazingly distracting because they are all supposed to be involved.  The curriculum is designed for grades one through three, with grade one skipping out on tests.  They all take the same levels together and alternate levels for variety of learning.  For example, the first-year grades one through three take level 1-2 together, the next year level 2-1.  If you use this for three grades, first and third grade are a repeat level.  The level is made to be taught three days a week for a 45-minute period for ½ of the term.
This curriculum is designed for the children to be paired up into partner teams.  Generally, it works best to put an older child with a younger child for coaching purposes.
When teaching this class, there are a few basic structures I use to instill information. The first is constant review of facts you want them to have for life.  There are a few extra pieces of information for the fast learners and for interest’s sake, but by and large, study the tests to know what they should master.
Use the experiments.  If you have any that are bigger and more exciting to illustrate the point, use them.  Practice the experiments before having class.  
Vary the flashcard drill as inspiration hits.  Let them practice together in pairs.  Use your creativity.
Feel free to add or chop up lessons as needed.  There are several books mentioned in this curriculum.  While you may not have the exact book mentioned, the library often has good resources that will work just as well or better.
Enjoy teaching the amazing world of science!

Science Alive!
Section 1-Plants
Teacher tips- this section is basic plant study.  You will want a basic knowledge of plant structure as in roots, stems, leaves, and blooms.  You will also want to know their general functions. 
Lesson 1 What is Science?
*Bring 4 containers, the same looking and opaque, with 4 edibles
*Ask children what Science is.  Give time for some answers.  Introduce and teach Science flashcard,
 
*Tell them a story about a scientist.  Maybe about Pierre and how the doctors used to care for wounds, or maybe about George Washington Carver.  Teach them about various jobs that use science-doctors, mechanics, bakers, etc.  show them the various things discovered by scientists- plastics, electricity, vehicles, etc.  not all experiments turned out well.  One man tried to invent a parachute, but when he jumped off the Eiffel Tower it didn’t work and he died.
*In order for you to be a good scientist, you must use as many of your five senses that you can.  Teach them their five senses.  Sight, smell, sound, taste, and feel.
Conduct an experiment.  Bring 4 different types of edible in 4 closed containers.  Use the chart to record their answers.  First let them hear  (by shaking container) and guess, then feel, then smell, then taste, then see the objects.  
*In conclusion, have them repeat the flashcard and say something they learned from class that day.
*Bring several types of seeds, soil, and containers for next lesson

	Lesson 2:Plants
*Review Science flashcard.  Ask them which senses they used for breakfast.  Recite the 5 senses together.
* Is a plant alive?  Why?  What is a plant?  Discuss some varieties of plants.  Learn Blooms, Leaves, Stems, and Roots flashcard.  Why is learning to identify plants important?  There was a girl who was weeding flowerbeds for someone.  It was full of a weed that she didn’t know.  The next day, she was so swollen and itchy all over, they had to take her to the hospital and give her a shot.  It still took a long time for the swelling and itching to go away.  She had been pulling poison sumac.  If she had known what it was, she would not have pulled it out with her bare hands.
*How do most plants get started?  Yes, by seeds.  Show them different types of seeds and have them guess what they are.  If possible, have a large variety of seeds, as in some vegetable garden seeds and some tree seeds, along with grass seeds.  Plant several for use in other Science lessons.  Bean plants are often easy ones to observe and experiment with.
*Take them outside and have them use as many senses as possible to identify plants.  Coach them on what is safe to test with taste.  Any grass is not poisonous, while there are numerous plants that are and should be identified as safe before tasting.
*Have students bring old and tacky socks for next lesson.
Lesson 3 How Seeds Spread
*Review flashcards and 5 senses.
* Go on Sock Safari!  Note, you have to have an un-mowed area that has numerous mature plants for this safari to work.  Either have an area planned to take them to, or skip safari and just explain next session.  Each student goes outside stocking footed; they are animals with fuzzy animal feet.  Take them out walking through an area full of little sticky seed plants or grass seed.  Bring them inside and examine “feet”.  If your safari was successful, you could plant portions of socks and see what grows.
*Introduce Plants spread by… flashcard.
*Bring see through cups, paper towels, and food coloring for next lesson.

Lesson 4 The Roots
 Review flashcards and if you have plants sprouting check up on those.
*Learn Air, water, sun….flashcard.  
*Set up microscope with root slide.  Why do plants have roots?  What do they do?  Especially stress that plants hold plants stable, gather water, and gather minerals for the plant.  Let them observe the root.  It helps them if you explain what they will be seeing before they look.
*Roots take up water and minerals through a process known as capillary action.  You can observe this process with a simple set up.  Put six clear cups in a circle.  Fill every other one with warm water.  Put red food coloring in one, blue in another, and yellow in the other.  If you want, you can explain as you set up that many scientists use dye to easier see what is going on.  It isn’t this best of things to eat, however.  You could also explain that the colors you are using are the three primary colors.  You can make almost any color you want with those three colors.  Place a paper towel in each cup, going from one cup into the other.  This should use 12 towels.  The colored water will crawl up the paper towels, into the empty cups through capillary action.
*While your capillary action is working, take youngsters on a hike to collect leaves.  Identify what you can in the fields.

Lesson 5 Stems and Leaves
*Have each student name one of their senses
*Review flashcards and the term capillary action.  Have them tell you what roots are good for in a plant.  Then tell them that roots are useful for more than just plants.  Explain the term Erosion for them.  Take them out to observe the damage erosion does.  If you clear a hillside and put villages in the place of trees and plants, you will have mudslides that wipe out the people living there.
*Draw on board roots and a thick stem.  Ask students what stems are good for.  Draw little trucks going up and down on the inside of the stem.  While the plant does not actually use trucks, the stem is sort of like a highway that the water and minerals are taken up to the leaves with.  Once these get to the leaves, the leaves can use these with the sun and carbon dioxide they have been gathering to make food for the plant.  The leaf is kind of like the plant’s bakery.  Then the plant can send the food back down the stem, or further up, to feed the plant and store extra nutrients.
*Snap off top of bean plant to see what is going up and down it’s stem.  Taste as well if you like.
*Have students draw their examples of stems and trucks.
* Bring green bananas, and apple, 2 paper bags for next lesson. You could also bring a piece of fruit or flowers or chlorophyll.

Lesson 6 Blooms, Seeds, and Fruit
* Review flashcards and senses, along with key terms capillary action and erosion carefully as 2nd and 3rd have a quiz the following lesson.
*Tell how Science can be part of their lives outside of school.  George Washington Carver did not go to school as a young child, yet he knew many plants and how they grew better than all the adults around him.  When he was young, he would dig up plants he liked and replant them in his special garden.  There he cared for and studied them.  He learned what type of nutrients they needed and which bugs to watch out for.  By the time he was 10 or 12, other grown up farmers would go to him for advice when their crops needed help.  Later on in life, George Washington Carver was able to go to school, and there he added to what he did know.  He also went on to be a teacher and helped many people learn useful tips for their lives.
*Be sure students can identify the 4 main parts of a plant and give a basic overview of their functions.
*Review leaves.  Why do they change color in the fall?  In all reality, they were always yellow, brown, or red.  But the leaves, while they were being used by the plant, made a certain ingredient called chlorophyll.  This is a very green color and hides the other colors behind it.  When the plant is finished with its leaves for the year, the chlorophyll disappears, and the real colors show up. If you happen to own chlorophyll now would be a good time to bring it and let them taste, smell, and see it.
*Blooms-why are they there?  To look pretty?  So you can identify the plant?  Blooms have pollen.  You have probably seen under a vase of fresh flowers there will often be a yellow powder.  Or maybe you like to make the end of your nose all yellow by rubbing it in the middle of a buttercup.  That yellow powder is pollen.  If you have fresh flowers, show them.
Some flowers are just waiting to make seeds, and or fruit, but first they need that pollen from the other flower.  Who will bring the pollen for them?  Yes, often it is the bees.
The bee is actually looking for nectar.  That is a sweet juice that the flower makes, just so the bees will come looking.  The bee will make honey with this nectar.  While the bee is collecting the nectar, she rubs up against the part of the plant that promptly powders her with pollen.  Then she flies on to the next flower, looking for more nectar.  While she is there, she leaves some of that pollen behind in the flower that is needing it.  Now the bee has the nectar she is wanting, and the plant has the pollen it is wanting.  This is called symbiosis, or a symbiotic relationship.  Both the plant and the bee are happy.
Often the seeds that the plant makes are in the middle of a piece of fruit.  Think of peaches, apples, green beans and those plants.  Usually, when they are, an animal, or person will take off with the fruit to eat it.  Then the seed is spread to another place besides the parent plant.  This is not always so, there is wheat and corn and they are not in fruit.  Let students enjoy a piece of fruit if you have any handy.
 *Place a banana in each paper bag.  In one of them put an apple.  Supposedly, apples release a certain chemical that ripens things faster.
Lesson 7 Quiz 1
*Review whatever you feel they need review on.  It is usually a good idea to know what is on the quiz a good while before you come to it, so you can review these items with them without them knowing they will be on the quiz.
*Hand out quizzes.  This is a science quiz, not a reading quiz.  Feel free to read anything the student may have a struggle reading out loud to them.
*once they are finished, introduce the flashcard arachnids.
In the book Backyard Safari show them pictures of the jumping spiders.  Pg 36-42
Jumping spiders can jump 50 times their own length.  They have 8 eyes as well as legs.  While they build webs outside, they rarely do in the house; making them an ideal fly trap for indoors.
Measure the children to find their own length.  Then times that by 50 to see how far they could jump if they were as powerful as a jumping spider.  Show them where that would be (you’ll have to be outside, unless you have a large classroom) and let them see how far they can jump.  
Re-drill the flashcard.
Section 2- Living Creatures
Teacher tips- you will want to know how to classify simple animal groups into mammal, bird, reptile, or amphibian.  You will also need to know the difference between arachnids and insects.  This section involves many books and bird identification and feeding and such like.  You may want to have these supplies ready early on.
Lesson 8 Arachnids
*Do flashcards
*Review symbiotic relationship, erosion, and capillary action
*Look through your choice of selections from Backyard Safari.  pg. 122-125, 134, 144-145, and 152-153
**Ask students what they have learned about spiders.
*Teach them other arachnids are daddy long legs, scorpions, ticks, and mites.
*Go on a spider hunt.  Catch and identify spiders.

Lesson 9 Insects
*Give flashcards, ask for the 5 senses and an example of a symbiotic relationship.
*Introduce insects flashcard.
*Inform students that they will need to have a list of 10 insects that they have seen for their quiz coming up.  They may have help finding them and identifying them, but they have to see it to list it.  For every insect above 10, they get an extra point on the quiz.
*Look at Secret Forest by Michael Gaffney  pp. 14-21
*Lists insects they do know on the board to get their minds warmed up as to what they want to look for.
Did You Know?
Praying Mantises …..have more than 2,000 species, ranging anywhere from ½” long to 9 ½” long”?  Large ones may even eat small frogs and hummingbirds.  Praying Mantis females sometimes lay several egg cases.  Each case may contain 10-400 eggs.
Ladybugs….come in many colors, but some eat plants instead of bugs.  They mostly eat aphids, but also eat mites.  They may lay as many as 1,500 eggs in their lives.  Once someone accidentally brought cottony cushion scale into the state of California.  This scale was ruining farmers’ crops, so Scientists had thousands of ladybugs shipped in.  Within 2 years the scale was eradicated.

Lesson 10 Insects and Insect Hunt
*Review flashcards and terms
*Introduce the term Metamorphosis.  Using an encyclopedia, look up butterfly.  Show them the four stages and drill them.
*use microscope to look at honeybee leg.  Why is it so hairy?
*Go on insect hunt. Make lists with their partners.  They may add these to their required lists.
*Start reading On the Banks of Plum Creek pp 192-194

Lesson 11 More Insects
*Review metamorphosis, five senses, and flashcards
*Name and discuss “good insects”
*finish story on pp 195-208 and 262-266
*Read Little House on the Prairie pp 182-193

Lesson 12 Quiz 2
Review, then pass out quizzes.  Be sure they are specific enough with their written answers.  At this age, they will probably need to be told when their answer does not have enough information.
After quiz, introduce Birds flashcard.
*Listen to 4 bird calls over and over again until students can identify them by sound.  Try to pick out birds that are common to your area.
*Discuss bird feeders, be ready to put one out by next lesson.  You will also need bird seed and binoculars.

Lesson 13 Bird Watch

*Review what you feel they need practice with the most
*Set up and fill bird feeders
*Tell students to bring binoculars and bird books if possible for next Science class.
*How come men can’t seem to fly with wings like birds can?  Most birds have hollow bones and air pockets, making flying an easier prospect.
*Look through encyclopedia on birds together and find interesting facts about them.  Get them to write did you know facts to put on display.
*Review bird sounds from lesson before and learn a few new ones.

Lesson 14 Birding Time

*Review flashcards terms like erosion, capillary action, symbiosis, and metamorphosis.  Go over some of your did you know facts.  Review bird calls.
*Learn Habitat flashcard
*Owls are different than many other birds.  How?  They are nighttime birds, they cough up pellets of bone and fur from other animals they have eaten, and their heads can rotate around rather far.
*Go birding!  Instill a few rules that maintain order.  Such as staying together, being quiet, how to share binoculars, and other helpful tidbits.  If you want, keep a list of the birds you have spotted.
*Bring cookie cutter, flour, corn syrup, bowls, measuring cups, spoons for next lesson.


Lesson 15 Make Bird Treats.
*Let student pairs drill each other with a few minutes of review.  Learn camouflage flashcard.
*Review bird calls
*Let them share a few did you know facts that interest them.
*Make bird cookies.  1c bird seed to ¼ c flour, ¼ c water, and ¼ c corn syrup.  Press into cookie cutters and pack well.  Let sit for 24 hours.  Set out for birds to enjoy.

Lesson 16 Reptiles
*Review flashcards and learn reptiles.
*Review the 5 senses.
*What does Cold-Blooded mean?  The reptile can not make its own temperature heat up or cool off, so it is around the same temperature that its surroundings are.  What do you think they do in the winter time?
*Go over the requirements of a reptile on the back of the card and see if they can name some.
i.e. crocodiles, alligators, snakes, lizards, and turtles.
* Look at book Snakes by Stoops and Wright.  Pick out a few interesting facts about snakes.  If you have managed to collect a dead snake, by road kill means or otherwise, now would be the time to do a dissection.
*Look at and read Lizards by Nic Bishop.

Lesson 17 Amphibians
*Review as needed, include bird calls.
*Have them name a few reptiles
*What is an amphibian?  It is not quite a reptile, but it almost looks like one.  Pull out and introduce Amphibians flashcard.
*Frogs and newts are amphibians.
*Look at life cycle of a frog in the encyclopedia.
*Look at Frogs by Nic Bishop.

Lesson 18 Mammals
*Let individuals answer flashcards.  Introduce mammals flashcard.
*Discuss qualifications for mammals.  Name a few to get them started.  They are to have a mammal contest as teams.  Whichever has seen and listed the most mammals is the team that wins.  It is handy to have a small prize for all the teams, but let the winning team have a little bit bigger one.
*Go over words like Carnivore, Herbivore, and Omnivore as a class.  Drill the meanings and give them a few examples of each.
*Review Key Terms, capillary action, erosion, symbiotic relationship, metamorphosis, carnivore, herbivore, and omnivore.
*Read Scary Creatures: Bears by Gerald Legg and Mark Bergin
*Review bird calls


Lesson 19 More Mammals
*Review flashcards.  Have students form a circle and walk past slowly.  They are to try to say the flashcard as they go past.
*Review mammal qualifications and the terms carnivore, herbivore, and omnivore.
*Have a list of various mammals, reptiles, amphibians, and birds for them to classify on the board.
*Read selections from Rascal by Sterling North

Lesson 20 Quiz 3
*Let them review the former quizzes they took.  Review what you feel they need.  Quizzes are not to test areas that we hope they somehow missed because they weren’t listening well enough, but rather the parts of Science that are more vital for them to carry with them through life.  Therefore, drill the important parts well.
*Go over a brief overview of the anatomy section.  They are to learn the respiratory system, nervous system, circulatory system, digestive system, and integumentary system.  There are more systems involved with your body’s functions, but these are simply the five we plan to go over this year.
Section 3
Teacher tips- this section may require a little more study and practice for those unfamiliar with anatomy and the general bodily functions.  It also includes charts.  While many of these charts can be found in the encyclopedia, charts specifically made for science classes are definitely superior.  You also will want practice with stethoscopes and blood pressure machines.  If you aren’t familiar with first aid; study up on it.  You have a CPR class in here. 
Another big thing in here is finding specimens for dissection classes.  These are highly recommended and should not be skipped if at all possible.  Hunters or butcher shops are excellent sources for these items.
Lesson 21 Respiratory System
*What are you made of?  Let students use their imagination to come up with answers to this one.  What do you think is the most important part?  After discussion, read portions of 1 Corinthians 12 to them and explain as you read.
*Introduce Respiratory System flashcard.  Review whichever flashcards you feel led to review.  Go over metamorphosis, symbiosis, erosion, and capillary action.
*Pull out respiration chart.  Adults breathe about 12-16 times per minute.  Children do about 15-30 times per minute.
*Using a timer, find out your breath per minute after lying down for 3 minutes sitting, standing, and after running for 2 minutes, The partners may count each others’ breath after each experiment and record their findings.  Due to their age, you may wish to monitor their methods of counting and give a little coaching.  Since they are watching and thinking about respiration, their respiratory rate will naturally be a bit higher than average.  Be sure they learn the term respiration. 
*Now introduce the stethoscope.  With this you can hear the breath sounds.  Show them how to place the bell on other students’ back and chest to listen to the 4 sections of the lung, and have the patient take deep breaths and let them out slowly.  Imitate what they should hear and explain they shouldn’t hear much crackling.  They should each get a turn to hear each others’ breath sounds.
*Bring plastic water bottle, not really flimsy, more like a 1 liter soda bottle, 2 balloons, baking soda, straw, clay, twistie tie and rubber band for next lesson.
Lesson 22 Respiration
*Review flashcards and key terms.  Be sure to include carnivore, etc.  Review the word respiration.
*What are some of the main parts of respiration?  Nose, mouth, trachea, lungs, and diaphragm.
*Use an anatomy chart to show the main parts of respiration.  The trachea and esophagus are close together.  The esophagus (trace its path) is the pipe your food and water goes down to get to your stomach.  How come the food and water don’t go down the trachea?  If it did, you would drown yourself when you went to take a drink of water.  You would get a dreadful case of pneumonia every time you ate.  In short, you would not last long.  
Do you see this little flap in between the two pipes?  The flap above the trachea is called epiglottis.  Every time you swallow, your epiglottis shuts the pathway to your trachea.  This lets your food and water slip past to where they need to go.  God knew what He was doing when He made you, didn’t He?  Sometimes you do get a little food or water down your trachea.  What do you do then?  Yes, you cough it back out.
Keep your finger following down the diagram to the lungs.  In order for your body to work for any length of time, your body must have the gas called oxygen. Introduce the flashcard oxygen.  Here is where it goes, from your nose, down the trachea, to your lungs.  Your lungs are like little balloons that fill up with air.  Show the alveoli with the capillaries surrounding it on the close up of the chart.  Your blood absorbs the oxygen from the alveoli and exchanges it with the carbon dioxide your body can’t use.  Then you breathe out the carbon dioxide.  Follow the path back out. Teach carbon dioxide flashcard.
* Illustrate!  Take a water bottle and cut the bottom off. Put a teaspoon or so of baking soda in the balloon. Twistie the one balloon onto the end of the straw.  Stick the open end of the straw up the neck of the bottle.  Place the clay around the opening and straw to seal off any air that could go through.  Now cut the neck off the other balloon and stretch across open end of bottle.  Rubber band it on.
Now you have Mr. Huffy.  He has a see through chest with straw for a trachea and a balloon for lungs.  His diaphragm is that stretched out balloon.  When you pull on that balloon, Mr. Huffy takes a breath and you can see his “lung” inflate.  As you let it go, his lung deflates and you can see the “carbon dioxide” escape.
*For one of the lessons in the near future, see if you can get a hold of a lung set.  Butcher shops, or anyone who hunts, or roadkill all offer specimens.  Bring to dissect on a day when it is convenient.  If it has a little of trachea left on it you can even blow into the lungs and watch them inflate.  It’s handy to have a tube that fits into the trachea for cleanliness’ sake. The bigger the lungs, the bigger the impact on your children.
*For the next Science lesson, bring a disposable see- through cup, and two balloons.

Lesson 23 Nervous System
*Review flashcards, hit the newest ones several times.  Go over pathway of respiration and let them name different parts of the anatomy.  You do not have to hit terms for alveoli or capillaries hard, they will not be tested.  Use the terms so the Science whizzes in your class have a chance to pick them up, but do  not stress it.
*The main part of your nervous system would be your brain.  The average human brain weighs  about 3 pounds and contains about 100 billion neurons.  Once you are an adult, however, around 1 neuron a day dies.  So pick up all you can now!  This does not equal poor brain function when you are older, the real culprit for poor function has to do with diseases or something close to it called Dementia, or Alzheimer’s.  These diseases cause the neurons to die or malfunction at a much faster rate.
So what does your brain do?
To name a few, it tells you to breathe, when and how to move your muscles, keeps your heart beating, and thinks for you.  Now, the breathing and heart beat actually happen in your brain stem, so I suppose we could argue about those two.  But either way, you would have a really hard time living without your brain.
Show an illustration of neurons and axons.  All your messages that your brain wants to tell your body have to travel through these axons.  So if you need to move or blink your eyes, the need has to travel up lots of these to the brain, your brain has to decide what to do, then send a command back.  Your messages had better move fast.  As a matter of fact, they do.  They travel around the speed of 100 meters per second.  Demonstrate the speed of reaction by waving your hand in front of someone’s face.  They automatically blink.  Take them outside, measure off 100 meters, and let them see how close they can get to the speed of their neuron messengers.
*Show an illustration of the brain.  Your brain likes to work in halves.  If you are right handed, you are using the left side of your brain and vice versa.  The left half of your brain tends to be artistic, the right half logical.  However, God has made your brain to be able to re-train itself.  If half of your brain is missing, the other half will learn to make up for it.  As long as you keep trying, anyhow.
*Have children try using the opposite side of brain they are accustomed to as they write.  It can tire you out!
*Use a clear cup and 2 balloons.  Blow one of the balloons up a fraction smaller than the inside circumference of cup.  The cup is your cranium.  Place balloon inside.  What happens if I wham this cup against something hard?  Inertia, works, your brain keeps moving, and it hits the cup hard.  Your brain can get bruised up when you slam your head against a hard surface.  This can cause you to forget where you are and what you were doing for a little bit.  We call this a concussion.  If you bruised it badly enough, your brain can swell.  Place unused balloon in cup and blow up until it is tight inside.  What is happening to your brain?  If your brain gets too squished in there, it will die; and so will you.  They do have surgeries they can do to help you if they get to it in time.  They can cut out part of your cranium to allow a little more space for your brain to swell.  Cut out part of the cup.  Then when your brain goes back down to normal, they have to patch you up.
*If someone is acting like they have a concussion, keep and eye on them.  If they show signs of nausea, take them to the hospital right away; there could be bleeding on the brain.  In all events, anyone with a concussion will need a couple weeks of rest with no thought provoking activities.
*Introduce Nervous System flashcard.
*If at all possible, bring to school a brain of some animal for the children to examine and feel.  With this Science unit you will probably go through a lot of disposable gloves.


Lesson 24 More on the Nervous System
*Review flashcards and systems.  Especially the main part of the systems, such as brain for the nervous and lungs for the respiratory.   
*Go over interesting facts about the systems again.  The normal respiration rate for adults and children, the speed of the neurons.  Some resources say it can go 100m per second, some say 90m per second.
*Look at illustration of the skeletal system, better yet a model skeleton, or best yet, an actual piece of vertebrae from some unfortunate animal.  If it’s a large one it would be handy to have it pre-boiled. Inside this backbone is your spinal cord.  It is sort of like an electrical wire that goes from your brain to the other parts of your body.  Most of your body’s messages go through the spinal cord.  If you badly damage, let’s say this part of your spinal cord, (point to a place on the vertebrae) you will not be able to move from here down.  Your organs, like your heart, stomach and things like that will still work because God made them to bypass the spinal cord just in case.  But everything else will not.
*Show the neuron diagram again.  Point out the sheathing. This part is called the Myelin Sheathing.   Your body is electrical, and sends messages in a similar way.  If the sheathing gets eaten away by a disease known as Multiple Sclerosis, your brain will not be able to send messages all the way to where it wants them to go.  Then, slowly you quit being able to move, and eventually it kills you.  You basically shorted out.
*Test their nerve endings. Using their charts, see if their partners can tell if they have been pricked by one, two, or three pins.  Test your fingertip, palm, and arm to see which is most accurate.  Record findings.
*Review key terms and 5 senses.
*If you have lungs, dissect those today.
*Bring heart and liver specimens for next lesson.

Lesson 25 Circulatory System
*Review flashcards and see what they can tell you about the nervous system.
*Introduce Circulatory System flashcard.
*How does oxygen get to your fingers, toes, and brain?  The Bible says that the life of the body is in the blood...here’s why.  Blood carries oxygen all the places it should go, and brings back things your body couldn’t use, like carbon dioxide.
Blood also picks up nutrients from your guts and carries that where you need it.  The extra nutrients get stored in your liver.
Blood picks up wastes that your body can’t use, these also get dumped in your liver.
Blood is full of white blood cells that fights diseases in your body.
Blood cools you off by bringing your hot blood to the surface areas of your body to cool off.  Like your cheeks and ears, that’s why they turn so red when you are hot.
Did you notice that your liver is a trash can and pantry all at the same time?
The main part of your circulatory system is your heart.  Show the heart specimen you brought.  A pig’s heart is close to the right size for an adult.
This little pump pumps around 1,500 gallons of blood a day.  All day. All night.  If it would stop for very long, you would die.  You would have no oxygen or nutrients for your body to function.  If you would put water in this pump and let it shoot straight up, it would go 5-6 foot high.
*Point out diagram of Circulatory System.  Here is where it pumps to.  These red lines are called arteries.  Repeat that with me.  When your blood has oxygen in it, it is red and travels through your arteries.  Then it drops off the oxygen here and there throughout your body, and picks up carbon dioxide.  This gets hauled back to your lungs in veins.  Repeat veins.  The blood in your veins is blue because it has no oxygen anymore.  When it gets to your lungs, it drops off the carbon dioxide, picks up more oxygen, and off it gets pumped again through your arteries in one big circle.  That is is why we call it the circulatory system- it travels in circles.
*take time to dissect heart and liver while reviewing what you just learned and answering questions students ask.
*Let students trace circulatory system as they dismiss.
*For next lesson have students bring a pillow and jacket each.

Lesson 26 CPR
*Review systems and main parts of each.  Review flashcards of whichever section you feel most needed.
*Go over circulatory system and see how much of it they can tell you.
*Teach them to use the stethoscope to listen to each others’ hearts.  Place bell over left side of chest and put finger over hole.  
*Teach them to find a pulse.  Use the first two fingers, and place them on their partner’s wrist just below the end of the big bone under the thumb.  Press down, but not very hard.  Leave there until you feel the beat.  Time for one minute to get the beats per minute, or the bpm.  A child’s regular pulse rate is from 70-110 bpm.  An adult is from 60-80.  There can be a decent variation due to personalities, but a high rate is often an indicator of pain or some variety of stress. Sometimes just plain excitement.
*Teach them to use a blood pressure cuff.  If it is manual, place cuff as usual, with the bell underneath.  Pump until just above where you hear the first beat.  Mark where you hear the first beat for the top number and where you heard it stop for the bottom number. Adult average 120/80, top number shouldn’t go over 180 or under 70.  It’s a real problem when it does.  Children 100/60.  Again, there is a pretty good sized variation acceptable.
*Now for their emergency training.  They are technically too small to be able to do this right, but knowledge of this could save a life once they are big enough to put it into practice.  Bring out pillows and put into jackets.  These are their little people.  Have children repeat and follow each step as you introduce it.
*sometimes your heart stops beating.  This is a problem, because you cannot go very long until you die.  These little people you have on the floor in front of you have all had their hearts stop on them.  You can learn a way to keep the blood circulating until more help comes.
*First step, make sure the scene is safe.  You will not be very helpful if  you get hurt from a ladder collapsing on you or you get run over by a car.  Once it is safe, come behind the person, you don’t want to get punched, and shake them by the shoulder asking them if they are okay.  If they respond, they don’t need CPR.  If they don’t, place your face on their chest to feel if it is going up and down or not, and put a hand above the mouth to feel for breath.  If there is, they do not need CPR.
If not, tell someone in specific to call 9-1-1.  Then place hands together and lock your elbows straight out.  Put the palms of your hands on middle of sternum, and let position yourself above your arms and elbows.  The idea is you want to use your weight to depress the chest and heart.  Pumping yourself up and down should let the heart go up and down for a bit of improved circulation. Do not bend elbows.  Keep in mind, at this point, the person is already technically dead, so don’t worry about cracking ribs.  You won’t hurt them worse if they weren’t breathing.  If they vomit in the process, roll over to the left side and swipe mouth out with your 2 fingers. 
*After they have done this with you, let them do it themselves with you coaching.  They will want to bend elbows, teach them to use their body weight to pump, not elbows.  They should be pumping at a rate of 100 beats per minute, but that’s not significant as long as they are going promptly and hard enough.

Lesson 27 Integumentary System
*Review flashcards and systems.  Introduce Integumentary System.
*Why do you have skin?  What would you look like without it?  What might happen to you without it?
*If you would take the skin of a 150lb male and stretch it out, it would cover 20 sq ft.  show what that amount of space would cover.
*If you had no skin, bacteria would enter much more easily, and you would soon die of infection.  Even if that didn’t happen, your innards would quickly dry out.
*Your skin comes in three layers.  Show them a diagram of the layers of the skin.  Your skin not only protects you from drying out, but also from the sun’s rays.  These rays would fry your innards.  Your skin also controls your temperature.  Your blood rushes up to your cheeks to cool you off, you also have sweat glands in the lower layer of the skin.  This will moisten your skin as well as cool you off.  If this wouldn’t happen, you could have a heat stroke.  If someone gets so hot and dehydrated that they can’t sweat anymore, pull them into the shade and start dousing them with cool water while you call 9-1-1.  
*Your skin cells are constantly dying and being replaced.  You lose approximately 9 lb of skin a year.  Some of the dust lying around your house would be some of your dead skin cells.
*Your finger prints are your identity cards.  Underneath each of your fingers, you have special ridges that form a special pattern all your own.  Spend some time examining your fingerprints.  Color their fingers with marker, and press onto a paper.  Then compare all the different patterns that emerge.
*Bring saltines and spoons for next lesson.

Lesson 28 Digestive System
*Review, especially the last 2 systems.  Have them name a couple things that blood does.
*Pull out your charts and flip to the digestive chart.
*What happens to your food after you eat it?
The digestive system starts with your mouth.  First, your teeth grind up your food, while your tongue mixes it with the saliva and the saliva begins to break it down in preparation for further digestion.
Pull out one saltine cracker for each student and a spoon for each as well.  Have them take a bite of saltines and chew on it.  Then spit it onto the spoon.  Ask what it tasted like at that time, sweet, salty, sour, or what?  Let it sit for one minute, Then put it into your mouth again.  Now how does it taste?  It went from salty to sweet.  The saliva breaks it down into sugars.
Then you swallow.  It bypasses your trachea because your epiglottis shuts it off, and goes down your esophagus to your stomach.  Show encyclopedia picture of stomach.  There it gets shaken up and squished together with hydrochloric acid.  This stuff is very stout and will eat your stomach lining off if you didn’t happen to have a mucous membrane to protect it.  Once in a while it does get through and causes ulcers.
Then it makes its way to your small intestine.  You have about 22’ of that.  Measure this out for them to see.  It has little “fingers” in it called “villi”.  If you can find a picture, show that to them,  These villi collect nutrients from your food and pass them to waiting blood vessels.  The blood will carry these nutrients all around your body.  What’s left of your food continues on to the large intestine, or colon. Here the last bit of liquid is pulled out and sent to your kidneys.  Your kidneys filter out the nasty stuff and sends it to your bladder.  Then your body gets rid of it.  The leftover bits from your colon also gets sent off in a similar way.
Also discuss how your body gets rid of viruses via throw-ups and diarrhea.  This happens as well when eat something that your body considers poisonous.
*Bring doll and bandaging materials for first aid for next lesson.



Lesson 29 Review
*Fill in the Vitals charts.  Review CPR, and stethoscope usage.  Teach them about bandaging cuts and basic first aid for burns and breaks.  Teach them a simple 2 person carry.  This is useful many times for someone who has twisted an ankle or something like it.
*Teach them about spread of germs.  Put out a thing of glitter where you can reach it, and tell them that germs are easily spread, and can be a problem.  Then dip your hand in the glitter, and bring it up to fake a sneeze into it.  Show them the hand covered in glitter.  These are the germs I have put on it by sneezing into it.  Then shake hands with a few and open the door.  Let them see how far these germs are traveling.  You can also “sneeze” or “cough” across a tin of glitter and watch the “germs” fly.
*Let them review among themselves.  Maybe do a relay race with the flashcards. 
Lesson 30 Quiz 3
*Let students sit in a circle and review together.
*Give out quiz and be ready to drill each one.  This quiz has quite a lot of oral quizzing, so start with those parts right away and go through these parts with each student.
*You will need the book Experiments with Electricity by Isabel Thomas for the next section.  Bring balloons as well.


Section 4 Electricity
Teacher tips- this section is based off one book; you may want to order this one or replace this section with other material.
Lesson 31 Electricity
*Review flashcards and the 5 systems.
*Ask them to tell you what electricity means.  Let them try for a while.
Can you see electricity?  Then it must not be there!  Have you ever heard someone say that God is not there because no one can see Him?  That is more absurd than saying there is no electricity because I have not seen it.
Now, if you are not careful, electricity can kill you.  So is electricity good or bad?  Let them theorize a bit.  Yes, it is good if you use it right. 
*Use experiment 1 in Experiments with Electricity.  After experimenting with this and discussing batteries introduce Conductors and Insulators flashcards.  Teach the meanings.  In electricity we have little things called electrons.  In order for an electron to move it must go through a conductor.  It cannot go through an insulator.
*Now blow up a balloon for each student.  Rub them on their clothes good and hard to create static electricity.  Then have them run their balloons over the carpet or floor.  Observe all the dirt it picked up.  Tell them to take them home and rub them on their blankets in the dark.  Sometimes you can raise a set of sparks.  You can also shut off the lights and try it in the room as well.
Lessons 32-35
*Along with review, follow the experiment plan in the book for the next three lessons.  Introduce the last of the electricity flashcards.

Section 5
Teacher Tips- You will need general knowledge of the weather cycle and very basic cloud types.  Charts are easily found, but it can be difficult to find the five basic types that many other cloud types are variations of.  These types are: cirrus, stratus, cumulus, cumulonimbus, and fog.  A weather station that includes thermometer, rain gauge and weather vane is used in this section.

Lesson 36 Weather
*Review key terms: capillary action, symbiotic relationship, erosion, carnivore, herbivore, omnivore, and metamorphosis.
*Inform them that there are Science Demonstrations coming up, where they can demonstrate what they learned with experiments in front of their parents.
*What is weather?  After discussion, go set up the weather station with them.  Have them decorate charts where they can record weather information.
Read the weather station and record findings.

Lesson 37 Water Cycle
*Review plant, insect, arachnid, and animal sections.
*Set a pot of water on a burner to boil.  Fill a tray with ice.  What are clouds made of?  Read Clouds by Erin Edison.  Look at the water boiling in the pot.  Ask them which direction hot air goes.  Up, or down?  Which way is the steam going.  Light a votive or taper candle and feel above, around, and under.  Which way did the hot air go?  Look at the steam again.  What is going up with the air?  Yes, the steam, but what is the steam made up with?
Explain how water evaporates and goes up into the sky.  Hold tray with ice above the trail of steam.  Once the water gets high up enough in the air, it cools off and gathers together into clouds.
How comes it that a cloud rains?  Look at the bottom of the tray.  See how the water is forming and gathering?  When enough water is there, it will get too heavy to stay.  Then it will rain.  Watch the drops until they begin to rain.
Draw an example on the board of the water cycle.  Teach them the cycle.  You may have to go over the process of how clouds are made numerous times.
*Drill cloud types. Cirrus- mean weather change in 2 or 3 days.  This usually means rain or snow as well.
Stratus often brings rain that day.
Cumulus, means fair weather for that day.
Cumulonimbus is a brewing thunderstorm, can also bring tornadoes and hail.
*Teach the saying Red sky in morning, Sailors take warning.  Red sky at night, sailor’s delight.  Naturally, there aren’t any fail-proof methods of predicting weather.  But these signs do tend to be correct.
*Bring pint jar, ice, salt, and blue food coloring for next lesson.

Lesson 38 Condensation
*Record weather findings.
*Review especially last lesson and the flashcards.
*Teach them about how hail is formed, also tips for spotting tornadoes.
*Take a pint jar, ice cubes, 1 Tbs. Water, salt, and blue food coloring.  Fill jar with ice cubes, add the rest and shake together for I minute.  Then let sit for 5 minutes while you drill them with review questions.
Talk to them about humidity and water in the air.  When there is moisture in the air, and there is a cool surface, the water gathers on that cool surface. Show them the water on the outside of the jar.  When there is dew on the ground when it is frozen is called frost.  Just like you see on the outside of the jar.
Read the book Tornadoes by Randy Frahem.  Be sure to include God- they leave Him out on purpose. 
*Bring enough pans of jello to have 1 for each team, mini marshmallows, and caboodles of toothpicks for next lesson.

Lesson 39 Earthquakes
*Review key terms, 5 senses, and flashcards.
*Record weather findings.
*Tell them about earthquakes and use an encyclopedia article to show them about what is happening underground when there is an earthquake.  There are a few problems in a city that is built along a fault line- tall buildings tend to fall over and/or crumble when an earthquake occurs.  Due to study, scientists and engineers have learned how to build buildings that are less likely to topple over.  
Now they get a chance to try their hand at earthquake proof buildings.  Each team gets a pan of jello, on top of which they get to build.  They have toothpicks with marshmallows for the joints.  When finished building, teacher will shake each pan and see which edifice lasts the longest.

Lesson 40 Review and Volcanoes
*Record weather findings.
*Review as thoroughly as you know how.
*Review and drill cloud types.
*Read the book Volcanoes by Simon Adams

Lesson 41 Test

Lessons 42-44
*Prepare, practice, and give Science Demonstrations

  Spare Time Fillers
Using the book of Potentially Catastrophic Science
*x-rays and light. Pg 169
concentrating light rays pg. 257
molecules and their constant motion pg 197
chain reactions pg 222
rotation of the earth and space pg 267-269
Bernoulli System pg 187-189







Things You Will Need in This Course
Supplies
pint jars
ice 
burners
food coloring
balloons
metal tray
pillows
jackets
organs: heart, liver, brain, lungs
if possible, dead snake-maybe a roadkill
charts of anatomy
markers
stethoscope
blood pressure monitor
encyclopedia set
plastic 1 liter bottle
baking soda
straws
clay
cookie cutters
flour
corn syrup
bowls, measuring cups, spoons
recorded bird calls
bird feeder
bird seed
measuring tape
bananas
apple
seeds
soil
transparent cups, some disposable
nice to have-microscope and slides
paper bag
paper towels
old socks
4 containers that look alike, but can’t see through
knives
disposable gloves
binoculars
Books You Will Need 
*Backyard Safari by Mike Atnip
Secret Forest by Michael Gaffney
*On the Banks of Plum Creek by Laura Ingalls Wilder
*Little House on the Prairie by Laura Ingalls Wilder
*Bird identification book with recorded bird songs
Snakes by Stoops and Wright
Lizards by Nic Bishop
Frogs by Nic Bishop
Scary Creatures: Bears by Gerald Legg and Mark Bergin
Rascal by Sterling North
*Experiments with Electricity by Isabel Thomas
Clouds by Erin Edison
Tornadoes by Randy Frahm
Volcanoes by Lisa Magloff
extra activities book: The Book of Potentially Catastrophic Science by Sean Conolly

Note: the books with asterisks by them are specific to this course.  The others are replace-able with similar books.
