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Absorb

Accuracy

Adaptation

Air pressure

Analyze data

Anemometer

Atmosphere

Axis

Barometer

Binoculars

Brightness

Calculator

Camouflage

Celestial objects

Celsius

Cirrus cloud

Classify

Climate

Cloud Seeding

Clouds

Collect data

Color

Comet

Concave lens

Conclusion

Condensation

Conductor

Constellations

Control variable

Convex lens

Cumulous Clouds

Data

Data collection

Data table

Dew

Direction of light

Distance

Ear

Earth

Earth’s climactic zone

Earth’s revolution

Earth’s rotation

Eclipse

Ecosystem

Energy

Environment

Estimate

Evaporation

Evidence

Experiment

Explain

Explanation

Eye

Fog

Food web

Force

Forecast

Freezing

Frequency

Fronts

Graduated cylinder

Gram

Gravitational Force

Gravity

Heat absorption

Hibernation 

Humidity

Hypothesis

Infer

Inclined Plane

Inference

Intensity of sound

Interaction

Interpret

Investigate

Lens

Level

Light

Light motion

Light source

Light

Liter

Mass

Matter

Measure

Measurement

Meteorologist

Meteors

Meter

Meteorology

Microscope

Mirrors

Moisture

Moon

Motion

Nimbus
Observation
Opaque

Orbit

Organism

Phases of the moon

Pitch

Planets

Pollution

Population

Precipitation

Predict

Prediction

Pressure system

Prism

Pulley

Quality of sound

Rain gauge

Record data

Reflection

Refraction

Results

Revolution

Rotation

Sphere

Scattered

Science equipment

Safety rules

Science tools

Scientific method

Screw

Season

Shadow length 

Simple machine

Solar system

Sound

Sound waves

Spectrum

Speed

Star

Steam

Stratus cloud

Sun

Telescope

Temperature

Thermometer

Tilt

Translucent

Transmit

Transparent

Vapor

Variables

Vibrations

Visible spectrum

Water cycle

Wave

Wavelength

Weather

Wedge

Wheel and axle

Wind speed

Wind vane

Test Terms
Actually

Almost

Analogy

Analyze

Approximately

Article

Author

Choose

Classify

Compare

Conclude

Consider

Continue

Contrast

Correctly

Decide

Definition

Describe

Details

Diagram

Error

Estimate

Evaluate

Example

Except

Explain

False

Figure

Formulate

Frequently

Heading

Identify

Illustration

Important

Infer

Information

Italics

Misspelled

Mostly

Opposite

Paragraph

Parenthesis

Passage

Persuade

Phrase

Predict

Probably

Purpose

Sample

Section

Selection

Sequence

Similarities

Summarize

Support

Topic

Trace

Underlined

Unlikely

Usually

Test Taking Strategies
1. Read each question carefully.
You can’t answer a question correctly if you don’t know what you’re being asked.  Read each question carefully.  Make sure you understand it before going on to the answer choices.

2. Take a close look at any picture, graph, or table that appears with the question.

Some questions will ask you about a picture, graph, or table.  Don’t try to answer the question until you’ve taken a good look at any other material that goes with the question.

3. Read each answer choice carefully.

Make sure the choice you select is the best answer to the question being asked.  To do this, you’ll need to look at ALL the choices.  Don’t just pick the first choice that looks good.  There may be a better choice down the line.

4. Use your understanding of science to get rid of wrong answer choices.

Each question will have only one right answer.  By getting rid of wrong answers, you increase your chance of choosing the right one.  So instead of guessing, you need to learn to get rid of wrong answers before you guess.  (See sample question below)

Mario is classifying sea animals into two groups: “animals with backbones” and animals without backbones.” Which of the following sea animals should go in the ground “animals with backbones”?

a. Manta ray

b. Cuttle fish

c. Crayfish

d. Sponge

You might look at the first three choices and not know whether or these sea animals have backbones or not.  But look at choice D, sponge.  You know a sponge doesn’t have a spine, so get rid of D.  You now have a one-in-three chance of guessing the correct answer.  If you remember that a crayfish looks like a lobster, you might figure out that C is not a very good answer either.  That leaves you with two choices.  You now have a 50/50 chance of getting the correct answer (which is A). 
5. Answer every question, even if you have to make an educated guess.

If you aren’t sure of an answer, go ahead and take an educated guess.  You’ve got nothing to lose.  If you don’t answer a question, you can’t possibly get it right.  If you choose an answer, there’s a one-in-four chance that you might choose the correct answer.

6. Don’t let difficult questions slow you down.

If you come to a difficult question, try to get rid of the wrong choices.  Then make your best guess and move on.  Don’t let a difficult question make you nervous.  The next question might be easier.  If you want, you can make an “X” next to questions you find hard and come back to them later.  Sometimes the correct answer will come to you after you’ve looked at other questions.

7. Check your work.

If you finish the test early, don’t close your test booklet and stare out the window or read a book.  Go back and check your work.  Checking your work means rereading the problem and putting in the answer you selected. 

CRCT Content Descriptors
Earth Science

Earth Science refers to comparing and contrasting stars, constellations, and planets, identifying the technology used to observe them, and explaining how the motions of Earth, the Moon, and the Sun cause the day/night cycle, the phases of the Moon, and the seasons.  This domain also refers to describing how the states of water are related to the water cycle and weather and using tools to measure and predict weather conditions. 

· Recognize the physical attributes of stars in the night sky such as number, size, color, and patterns.

· Compare and contrast planets and stars in characteristics, such as: appearance, position, number in the night sky.

· Explain why the pattern of stars in a constellation stays the same, but a planet can be seen in different locations at different times.

· Identify how technology is used to observe distant objects in the sky.

· Explain the day/night cycle of Earth using a model
· Explain the sequence of the phases of the moon

· Describe revolution of Earth around the Sun and the Earth’s tilt to explain the seasonal changes

· Describe relative size and order from the Sun the planets in our Solar System

· Demonstrate how water changes states.

· Identify the temperatures at which water becomes a solid and at which water becomes a gas

· Explain how clouds are formed

· Differentiate between evaporation, condensation, and precipitation in the water cycle

· Demonstrate understanding of different forms of precipitation and sky conditions: rain, snow, sleet, hail, clouds, fog

· Identify and explain how to gather weather data by using weather instruments such as: thermometer, rain gauge, barometer, wind vane, anemometer

· Analyze data gathered through the use of weather instruments to formulate weather forecasts

· Use a weather map to identify weather data such as: fronts, temperature, precipitation

· Interpret weather conditions using the information gathered in a weather map

· Predict weather patterns throughout the year using observations and records of weather conditions

· Distinguish between weather and climate

Physical Science
Physical Science refers to describing how tools affect light, and explaining how sounds is produced and changed.  This domain also refers to explaining how simple machines are used, and describing the relationship between force and motion. 
· Determine the nature of light to classify materials, such as: transparent, translucent, opaque

· Explain the reflection of light using a mirror and a light source.

· Distinguish between a convex lens, a concave lens, and a prism by: identifying physical properties, explaining where each is used. 

· Investigate how sound is produced

· Recognize the conditions that cause pitch to vary

· Identify and explain the use of simple machines, such as: levers, pulleys, wedges, inclined planes, screws, wheels and axles

· Observe how force affects the speed and motion of different- size objects

· Explain what happens to the speed or direction of an object when a greater force than the initial one is applied.

· Determine the effect of gravitational force on the motion of an object

Life Science
Life Science refers to differentiating between the roles of organisms, describing the flow of energy in an ecosystem, and predicting how changes to part of the system affect the other parts.  This domain also refers to identifying features that affect the survival of organisms or factors that may cause the extinction of organisms.

· Distinguish between the roles of organisms in a community, such as: producers, consumers, decomposers

· Describe the flow of energy through a food web or chain beginning with sunlight and including producers, consumers, and decomposers

· Predict how changes in the environment would affect a community (ecosystem) of organisms

· Predict effects on a population if some of the plants or animals in the community are either scarce or overabundant

· Identify the external features of organisms that allow them to survive or reproduce better than organisms that do not have these features, some examples may include: camouflage, hibernation, protection

· Identify factors that may have led to the extinction of some organisms

Ecosystems Review
AKS- 

describe the roles of organisms and the flow of energy within an ecosystem (GPS, ITBS) (4SC_D2006-15)

15a - identify the roles of producers consumers and decomposers in a community (GPS)

15b - construct a food chain/food web and explain the flow of energy beginning with sunlight and including producers, consumers and decomposers (GPS)

15c - predict how changes in the environment affect a community of organisms within an ecosystem (GPS)

15d - predict the effect on a population if some of the plants or animals in the community are scarce or too plentiful (GPS)
explain various factors (adaptation, variation, behavior, external features) that affect the survival or extinction of organisms (GPS, ITBS) (4SC_D2006-16)

16a - identify external features of organisms that allow them to grow, survive or reproduce better than organisms that do not have these features (camouflage, use of hibernation, protection methods) (GPS)

16b - identify factors that may have led to the extinction of some organisms (GPS)
Vocabulary Word to Know:
* ecosystem—Includes both living and non living things. Examples of living things include all of the plants and animals. The non living parts include water, rocks, air, light and soil



* community—The living part of an ecosystem. Communities can be divided into different populations

* populations— Made up of only one type of organism. 

* habitat—Each organisms home. The soil is an earthworm’s habitat. The ocean is a whale’s habitat, and a termite nest is a termite’s habitat.

* producers— Make food. You can tell a producer by it green color. Producers capture light energy from the sun and transform it into food.  Without producers, there would be no way for other organisms to survive.






* consumers—Use the food that producers make OR they eat other organisms. (1st level consumer eats plants, 2nd level consumers eat other consumers, 3rd level consumers eat 2nd level consumers.) 





* decomposers—Break down wastes and the remains of other organisms. Examples of decomposers include worms, mold, and fungi.





* food chain-- The steps in which organisms get the food they need to survive. (See copy of pages A48-49 and B7) 

* food web-- Shows how food chains are related within an ecosystem. (see copy of page A50)

* organism—A living thing

WHAT CAUSES ECOSYSTEMS TO CHANGE???

* drought—A long period of time with little or no precipitation, such as rain. WHY?  Because during a drought, plants may turn brown and die. When this happens, the consumers that need them for food can also die. All animals need water to drink, too.

* overpopulation—When an ecosystem has too many of at least one kind of living thing. Overpopulation reduces the resources for everyone. The plants and animals cannot find what they need to survive.

* pollution—When harmful substances are added to Earth’s water, air, or land. Water pollution is a problem for everyone. It can make people sick and it can kill the plants and animals. 

* smog—Waste gases and smoke from cars, homes, and factories. It can make the air hard to breathe and can sting the eyes.
* acid rain—When acids from burning gasoline, coal and other fuels pollute the air, they mix with water (rain) to form acid rain. Too much acid rain can harm many plants and animals.
* carnivore—A consumer that eats only animals.

* herbivore—A consumer that eats only plants.
* omnivore—A consumer that eats both plants and animals.

ANIMAL SURVIVAL

* camouflage—Blending due to color.

* adaptation— Traits that help an animal survive. Camouflage and protective resemblance are examples of adaptations. 

* mimicry—When one organism imitates another.

* inherited Behavior—A behavior that is inborn, not learned. A reflex is an example of an inherited behavior. It is automatic, like scratching an itch.

* learned behavior—Behavior that is not inborn.  Animals (and people!) learn through experience.

* hereditary—The passing of traits from parent to offspring. 

Be able to:

*Describe Producers, Consumers, and Decomposers 

* Create and label a food chain using energy source, producer, 1st level consumer, 2nd level consumer, and decomposer
Light Review

AKS- 
investigate the nature of light using tools (mirrors, lenses, prisms) (GPS, ITBS) (4SC_C2006-12)

12a - identify materials that are transparent, opaque, and translucent (GPS)

12b - investigate the reflection of light using a mirror and a light source (GPS)

12c - identify the physical attributes of a convex lens, a concave lens, and a prism and where each is used (GPS)

12d - demonstrate how light can be transmitted, absorbed, scattered, reflected, refracted and/or separated into a visible spectrum

A wavelength is the distance from the top of one wave to the next.

A spectrum is a range light waves with different wavelengths.
Reflection occurs when light strikes an object and bounces off. (Mirror)
Refraction is the bending of light as it passes through one transparent material to another.  (Pencil in water)
The visible spectrum is the colors of the rainbow.  ROY G BIV

A prism is an object that separates white light into colors.

Transparent objects are clear and you can see through them.  Example (Overhead transparency)
Translucent objects allow some light to pass through. Example-The cover on the florescent lights in the classroom.
Opaque objects block the light.  Example- Desk, wall.  
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A convex lens bulges in the middle. It brings rays of light together.  
Example-magnifying glass[image: image3.png]



A concave lens curves inward and spreads rays apart. 
[image: image4.png]



Light is a form of energy that travels in rays.  Shadows occur when light rays are blocked by an object. Light travels at different speeds through different materials.  The more slowly light travels- the more it bends. 

How do you see?  Remember- 
Captain    Pieces      Loves        Raisins

                                               

Cornea    Pupil         Lens           Retina

The color of an object depends on the color of the visible spectrum it reflects.  If I am wearing red, then all of the other colors are being absorbed and  red is reflected. When you see white- all of the colors are reflected.  When you see black all of the colors are absorbed. 

Lasers are tubes of gas that produce beams of light.  They are very powerful and can cut through steel.  Doctors perform surgery using them.  

Optical fibers are tubes of glass or fiber that keep energy inside. These fibers allow information to travel fast. 
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Solar System Review 

AKS- 

analyze the components of our solar system and their relationship to one another (GPS, ITBS) (4SC_B2006-8)

8a - compare and contrast the physical attributes (number, size, color, patterns) of stars in the night sky (GPS)

8b - compare the similarities and differences of planets to the stars in appearance, position and number in the night sky (GPS)

8c - explain why the pattern of stars in a constellation stays the same but a planet can be seen in different locations at different times (seasons) (GPS)

8d - compare and contrast the earth and other planets in our solar system

8e - explain how technology is used to observe the universe (telescopes, sensors) (GPS)
analyze the role of relative position and motion in determining the sequence of the phases of the moon (GPS, ITBS) (4SC_B2006-9)

9a - model the position and motion of the earth in the solar system (GPS)

9b - explain the day/night cycle using a model (GPS)

9c - explain and illustrate the sequence of the phases of the moon (GPS)

9d - demonstrate how it is the earth's tilt and orbit around the sun rather than the earth's distance from the sun that causes seasonal changes (GPS)

9e - illustrate the relative size and order from the sun of the planets in the solar system (GPS)

9f - explain how hemispheres and other characteristics of the earth's surface cause seasonal and climate variations
Vocabulary to Know:
· Rotate – to spin

· Axis – an imaginary line that the earth spins around

· Revolves – to move in a circular path around something else

· Orbit – the path a moving object moves around

· Craters – a hollow area, or pit, in the ground

· Star – a hot, glowing sphere of gases that gives off energy

· Planet – satellites of the Sun

· Solar system – The Sun, Earth, eight other planets, their moons, and smaller objects

· Asteroids – chunks of rock or metal that orbit the Sun

· Comets – mostly chunks of ice mixed with bits of rock and dust

· Meteors – small pieces of ice, rock, or metal that have broken off colliding comets or asteroids.

· Meteorite – a meteor that hits the Earth.

· Constellations – patterns or pictures outlined by stars.
Key Points

· The Earth’s rotations cause day and night.  During the day, the part of Earth where you live faces the Sun.  Soon, it faces dark outer space.  It is now night where you live.

· One complete rotation of Earth takes 24 hours.

· Earth also revolves around the Sun.  This path takes 365 days.  The tilting of Earth on it’s axis causes seasons.  In June, the Earth tilts towards the Sun.  In December, the Earth tilts away from the Sun.

· The moon is smaller than stars and planets!  It looks big in the night sky because it is our closest neighbor in space.  

· If the moon were the size of a tennis ball, the Earth would be the size of a basketball.  The moon also has less gravity.

· The moonlight we see from the Moon is actually light reflected from the Sun.

· The Moon travels in orbit around the Earth.  It’s revolution takes 28 days.

· The Inner Planets – Mercury, Venus, Earth, Mars

· The Outer Planets – Jupiter, Saturn, Uranus, Neptune

· Scientists study space with many types of telescopes.

· The Hubble telescope orbits Earth outside the atmosphere.
Phases of the Moon

            Earth’s Revolution Around the Sun (Seasons)
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Force and Motion Review

AKS-

demonstrate the relationship between force and motion (GPS, ITBS) (4SC_C2006-14)

14a - identify the nature of work

14b - identify and demonstrate forces such as push and pull

14c - observe how force and friction affect speed and motion using different sized objects (GPS)

14d - identify and compare simple machines (lever, pulley, wedge, inclined plane, screw, wheel and axle) and their uses (GPS)

14e - explain what happens to the speed or direction of an object when a greater force than the original force is applied (GPS)

14f - demonstrate the effect of gravitational force on the motion of an object (GPS)

A machine is a tool used to make work easier. Simple machines are simple tools used to make work easier. Compound machines have two or more simple machines working together to make work easier. Most of the machines we use today are compound machines.

In science, work is defined as a force acting on an object to move it across a distance. 

Work = Force X Distance. Pushing, pulling, and lifting are common forms of work. Furniture movers do work when they move boxes. Gardeners do work when they pull weeds. Children do work when they go up and down on a see-saw. Machines make their work easier. The furniture movers use a ramp to slide boxes into a truck. The gardeners use a hand shovel to help break through the weeds. The children use a see-saw to go up and down. The ramp, the shovel, and the see-saw are simple machines.

Newton’s Three Laws of Motion
I. Every object in a state of uniform motion tends to remain in that state of motion unless an external force is applied to it.

II. The relationship between an object's mass m, its acceleration a, and the applied force F is F = ma. Force = Mass x Acceleration

III. For every action there is an equal and opposite reaction
Inclined Plane (ramp, bathtub drain, staircase)
A plane is a flat surface. For example, a smooth board is a plane. Now, if the plane is lying flat on the ground, it isn't likely to help you do work. However, when that plane is inclined, or slanted, it can help you move objects across distances. And, that's work! A common inclined plane is a ramp. Lifting a heavy box onto a loading dock is much easier if you slide the box up a ramp--a simple machine.

Wedge (door stop, nail, tack, knife, fork, zipper)
Instead of using the smooth side of the inclined plane, you can also use the pointed edges to do other kinds of work. For example, you can use the edge to push things apart. Then, the inclined plane is a wedge. So, a wedge is actually a kind of inclined plane. An axe blade is a wedge. Think of the edge of the blade. It's the edge of a smooth slanted surface. That's a wedge

Screw (lid on a jar, twist top on a bottle, spiral staircase, bolt)
Now, take an inclined plane and wrap it around a cylinder. Its sharp edge becomes another simple tool: the screw. Put a metal screw beside a ramp and it's kind of hard to see the similarities, but the screw is actually just another kind of inclined plane. How does the screw help you do work? Every turn of a metal screw helps you move a piece of metal through a wooden space. And, that's how we build things!

Lever (hammer claw, crowbar, seesaw, bottle opener, door hinges)
Try pulling a really stubborn weed out of the ground. You know a deep, persistent weed that seems to have taken over your flowerbed. Using just your bare hands, it might be difficult or even painful. With a tool, like a hand shovel, however, you should win the battle. Any tool that pries something loose is a lever. A lever is an arm that "pivots" (or turns) against a "fulcrum" (or point). Think of the claw end of a hammer that you use to pry nails loose. It's a lever. It's a curved arm that rests against a point on a surface. As you rotate the curved arm, it pries the nail loose from the surface. And that's hard work!

Wheel and Axle (wagon, toy car, door knob, bicycle)
The rotation of the lever against a point pries objects loose. That rotation motion can also do other kinds of work. Another kind of lever, the wheel and axle, moves objects across distances. The wheel, the round end, turns the axle, the cylindrical post, causing movement. On a wagon, for example, the bucket rests on top of the axle. As the wheel rotates the axle, the wagon moves. Now, place your pet dog in the bucket, and you can easily move him around the yard. On a truck, for example, the cargo hold rests on top of several axles. As the wheels rotate the axles, the truck moves.

Pulley (used in blinds, on flag poles, .. to lift)
Instead of an axle, the wheel could also rotate a rope or cord. This variation of the wheel and axle is the pulley. In a pulley, a cord wraps around a wheel. As the wheel rotates, the cord moves in either direction. Now, attach a hook to the cord, and you can use the wheel's rotation to raise and lower objects. On a flagpole, for example, a rope is attached to a pulley. On the rope, there are usually two hooks. The cord rotates around the pulley and lowers the hooks where you can attach the flag. Then, rotate the cord and the flag raises high on the pole.

If two or more simple machines work together as one, they form a compound machine. Can you think of creative ways to combine simple machines to make work easier? Think about it. The mechanical advantage of a simple machine is the ratio (difference) between the force it exerts on the load and the input force applied. Because of forces such as friction, no machine can be 100% efficient. The input force is always greater than the resulting output. Efficiency is measured by how close the ratio is to 1 or 100%( or how close the input force is to the output)
Sound Review

AKS-

Investigate how sound is produced by vibrating objects (GPS, ITBS) (4SC_C2006-13)

13a - demonstrate how sound is produced and how it can be varied by changing the rate of vibration (GPS)

13b - define sound as a form of energy

13c - recognize the conditions that cause pitch to vary (GPS)

13d - relate attributes of waves (wavelength, frequency) to sound (pitch, intensity)

13e - illustrate how sound travels in a solid, liquid and gas

Vibration-the back and forth motion of an object. 

Sound Wave –an area of bunched up and spread out air particles that moves outward in all directions form a vibrating object.

Frequency- The number of times a sound source vibrates in one second. 

Pitch- the highness or lowness of a sound determined by its frequency.

Amplitude-the energy in a sound wave.

All sounds start with vibrations and vibrations are caused by energy. 

Sound travels fastest through solids and slowest through air/gas. 

We hear when something vibrates and the sound reaches our outer ear.  The sound then travels to the eardrum and to the middle ear.  From the middle ear – it travels to the inner ear and then to the brain. 

Every sound has three features.

1- Wavelength

2- Frequency

         Pitch

3-Amplitude 

People who do not hear well sometimes wear hearing aids.  These aids have an amplifier and a receiver. 

You have many objects at home that help you hear.  Some examples would be stereo speakers, earphones, and telephones.
Water and Weather Review 
AKS-

Differentiate between the states of water and how they relate to the water cycle and weather (GPS, ITBS) (4SC_B2006-10)

10a - demonstrate how water changes states from solid (ice) to liquid to gas (water vapor, steam) and changes from gas to liquid to solid (GPS)

10b - identify the freezing point of water at which the temperature of liquid water becomes a solid (32 degrees F, 0 degrees C) and the boiling point of water at which liquid becomes a gas (212 degrees F, 100 degrees C) GPS)

10c - identify cloud types and formation and how clouds relate to the water cycle (GPS)

10d - demonstrate and explain the water cycle and the role of evaporation, precipitation and condensation (GPS)

10e - investigate different forms of precipitation (rain, snow, sleet, hail) and sky conditions (clouds, fog) (GPS)

analyze weather charts/maps and collect weather data to predict weather events and infer patterns and seasonal changes (GPS, ITBS) (4SC_B2006-11)

11a - use weather instruments (thermometer, rain gauge, barometer, wind vane, anemometer) to collect data and measure atmospheric conditions (temperature, humidity, air pressure, wind speed, direction) (GPS)

11b - explain how weather instruments are used to make forecasts (GPS)

11c - identify fronts, temperature and precipitation on a weather map and use the information to interpret and forecast upcoming weather conditions 9GPS)

11d - use observations and records of weather conditions to predict weather patterns throughout the year (GPS)

11e - differentiate between weather and climate, and identify Earth's climate zones (GPS)

Water Cycle

Water Cycle: The water cycle describes the existence and movement of water on, in, and above the Earth. Earth’s water is always in movement and is always changing states.
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Evaporation: Evaporation is when the sun heats up water in rivers or lakes or the ocean and turns it into vapor or steam. The water vapor or steam leaves the river, lake or ocean and goes into the air. 

Condensation: Water vapor in the air gets cold and changes back into liquid, forming clouds. This is called condensation.

Precipitation: Precipitation occurs when so much water has condensed that the air cannot hold it anymore.  The clouds get heavy and water falls back to the earth in the form of rain, hail, sleet or snow. 

Collection: When water falls back to earth as precipitation, it may fall back in the oceans, lakes or rivers or it may end up on land.  When it ends up on land, it will either soak into the earth and become part of the “ground water” that plants and animals use to drink or it may run over the soil and collect in the oceans, lakes or rivers where the cycle start
States of Water

States: Water can be in different states, meaning that it can be liquid, gas, or a solid. Can you think of a time when water was in a solid state? (ice) a liquid state? (rain) or in a gas state? (water vapor)
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Clouds

What are clouds? A cloud is a large collection of very tiny droplets of water or ice crystals. The droplets are so small and light that they can float in the air.

[image: image14.jpg]


Types of Clouds: 

Cirrus clouds are the most common of the high



clouds. They are composed of ice and are thin,

wispy clouds blown in high winds into long streamers. 

Cirrus clouds are usually white and predict fair to

pleasant weather.
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Stratus clouds are uniform grayish clouds that often

cover the entire sky. They resemble fog that doesn't 

reach the ground. Light mist or drizzle sometimes falls 

out of these clouds. They are low in the sky.

Cumulus clouds are white, puffy clouds that look
like pieces of floating cotton. Cumulus clouds are

often called "fair-weather clouds". The base of each

cloud it flat and the top of each cloud has rounded towers.

	Cloud Height in the Sky:

	High
	20,000 feet or above

	Middle
	Between 20,000 & 6,000 feet

	Low
	6,000 feet or lower


Weather Instruments: 
THERMOMETER measures the air temperature. Most thermometers are closed glass tubes containing liquids such as alcohol or mercury. When air around the tube heats the liquid, the liquid expands and moves up the tube. A scale then shows what the actual temperature is. 

A BAROMETER measures air pressure. It tells you whether or not the pressure is rising or falling. A rising barometer means sunny and dry conditions, while a falling barometer means stormy and wet conditions. An Italian scientist named Torricelli built the first barometer in 1643. 


A RAIN GAUGE measures the amount of rain that has fallen over a specific time period.

A WIND VANE is an instrument that determines the direction from which the wind is blowing. 

An ANEMOMETER measures wind speed. The cups catch the wind, turning a dial attached to the instrument. The dial shows the wind speed. 

A HYGROMETER measures the water vapor content of air or the humidity.

A COMPASS is a navigational instrument for finding directions. 

WEATHER SATELLITES are used to photograph and track large-scale air movements. Then meteorologists compile and analyze the data with the help of computers. 

WEATHER MAPS indicate atmospheric conditions above a large portion of the Earth's surface. Meteorologists use weather maps to forecast the weather.
Symbols for weather maps: 

 Cold Front: [image: image8.png]


 Warm Front: [image: image9.png]


Stationary Front: [image: image10.png]



High Pressure: H


Low Pressure:
L


What is the difference in climate and weather?

Weather is the DAILY conditions of the atmosphere. The climate is the AVAERAGE weather of a place for a long time. Features of climate are average temperature, winds, humidity, and patterns of precipitations. 


How much fresh water is there?

It may seem that there is plenty of water around, but only 3% of Earth’s water is fresh, BUT only 1% of water is readily available for people use? This is found in rivers., lakes, and streams. Fresh water is also found underground and frozen in ice caps and glaciers, but is not easily obtained. 
Review Activities

Four Corner Fun: A Review Game

Brief Description

Multiple choice review questions are center stage in this activity that can be used to review any subject matter, any skill. 

Objectives

Students will 

· learn a new game, and follow the rules of that game. 

· use the game to review important skills and content. 

Keywords

multiple choice, review, test, skills

Materials Needed

· mural paper or poster board 

· markers 

· index cards (see instructions for labeling in Lesson Plan section below) 

Lesson Plan

This lesson is an active one; it involves students in moving around the classroom. It will serve as a nice activity to break up a long class period/day.

Before the Lesson 

· Create four large signs. On one sign, write a large letter A. Write a large letter B on the second sign; a C on the third sign; and a D on the fourth. Post one of the signs in each corner of your classroom. 

· Obtain one index cards for every student in the class. Write the word Player on about three-fourths of the cards; write the word Fibber on the remaining cards. 

· Prepare in advance at least 25 multiple-choice questions relating to a unit or skill students have been studying. All questions should have four possible answers A, B, C, or D. 

This game can be used for a variety of curriculum areas and subjects. Following are some examples: 

· In math class, provide calculations or word problems for students to solve; they can solve the problems in their math journals/notebooks. 

· In language arts class, the game easily can be adapted to reading content, vocabulary, or grammar. (For grammar, you will probably want to prepare transparencies using an overhead projector; the text might be divided into four lines -- lines a, b, c, and d). Students will identify the line in which they spot the grammar error you have "planted.") 

· In other subject areas, the game can be adapted to review content, concepts, and/or vocabulary. 

· The game can also be used to build standardized test-taking skills. 

The Lesson
To begin the lesson, place one of the index cards face down on each student's desk. Instruct students to look at their cards privately to find out if their role in the game is that of a Player or a Fibber. Tell students to not reveal their roles to their classmates.

Run through a couple of practice questions before beginning the game. Pose the first question and four possible responses. Ask students which response they think is the correct one. Have students who think the correct answer is A stand by the A sign. Students who think the correct answer is B, C, or D gather near their respective signs. 

Here's the catch! Students who hold the Player cards go to their appropriate corners while students who hold the Fibber cards are free to go to any corner. The Fibber's movements are intended to throw off the other students. Perhaps some of the brightest students are Fibbers and some players will be tempted to follow those students to the wrong corners. Doing this encourages students to think for themselves, not just follow the flock.

When all students have taken their corners, reveal the correct answer to the question. Ask students who chose the correct answer to explain why they selected that answer. Then you're ready to pose the next question…

Assessment

Provide a follow-up work sheet with the same questions used in the above activity or with different questions.
Round Robin Post-It Review 

Brief Description

This small-group activity is a fun way to review new skills, or to prep students for the end-of-unit test. 

Objectives

Students will 

· solve four problems/answer four questions on their own. 

· share their work with a small group of peers. 

· come to a consensus about the correct answers to the four questions/problems. 

Keywords

review, activity, game, grammar, punctuation, spelling, content, comprehension, math

Materials Needed

· sticky notes 

· worksheet with four problems to solve or questions to answer 

Lesson Plan

This active, small-group lesson can be used to review content, concept, or skills. It can also be used as a quiz grade; or you can award groups of students who get all four questions correct 5 bonus points on an upcoming quiz or unit test.

Before the Lesson 
Create four questions or problems for students to respond to. Following are a few ideas of how this lesson might be adapted across the curriculum: 

· If you teach math, you might create four word problems, four equations to solve, or four formulas to use. 

· If you teach history or science or another of the content areas, you might present four questions that address important concepts in the unit you just finished teaching. Students might/might not be allowed to use their books to answer the questions. 

· If you teach language arts, you might present four questions related to a piece of literature just read. Or you might present four paragraphs to edit for usage, spelling, and punctuation. For a unique spelling lesson, you might include five groups of four words; students will identify one word that is misspelled in each group. 

Type or write the questions/problems on a sheet of paper. The questions should be clearly numbered 1 to 4. Print out enough questions sheets so you have one for every four students. 

The Lesson 
Start the lesson by marking an area of the blackboard or whiteboard to create four sections -- one section for each question. Number the sections 1 to 4.

Arrange students into groups of four, with each student seated at a desk. Name the groups, for example Group A, Group B, Group C, and so on. Provide each group with a question sheet. Have one student from each group cut the question sheet into its four questions and distribute one question slip to each student in the group. Provide a set length of time for students to answer their questions. (Time will vary depending on the skill being reviewed.)

When time is up, have students leave the question slips on their desks, stand and rotate clockwise to the next desk in their group, and then solve the problem on that desk. (Or students can pass their question slips clockwise, to the next person in the group.) The solving and shifting continue until all students have answered all four questions.

Note: All the steps done up to this point are done by individual students without collaboration. 

Next, students share their answers with the other students in their groups, one question at a time. Did everybody in the group agree on the answer to question 1? If not, the group should come to an agreement about the correct answer to the question. When they have agreed on an answer to question 1, they write on a sticky note the following information: 

· Question 1 

· The group name 

· The agreed-upon answer to the question 

Then, each group attaches its sticky note to the board in the section numbered 1. 

Note: Sticky notes might not stick to a dusty chalkboard. Be sure the board is thoroughly clean.

Students continue the activity in the same way, coming to an agreement about the answers to the other questions and making official their final answer to each question by placing a sticky note on the board next to the appropriate question number.

When all groups have posted sticky-note answers to all four questions, check the answers and assign a group grade. Discuss any errors to be sure students understand the correct responses. The group grade might be used as a quiz grade; or a perfect score on the four questions might earn each student in the group a 5-point bonus on their next quiz or unit test.

Assessment

The activity is its own assessment, though a follow-up assessment might be administered, in which students work on their own, instead of in groups, to solve four problems or answer four questions.
Play Ball: A Major League Review Game

Brief Description

In this activity, students advance the bases as they give correct answers to review questions.

Objectives

Students will 

· apply the game of baseball to a fun review activity. 

· earn a base for each question correctly answered. 

Keywords

baseball, review, math, skills, grammar, punctuation, spelling, facts, biography

Materials Needed

· bases (four student desks might be arranged to create four "bases") 

· quiz questions prepared in advance 

Lesson Plan

The rules of baseball are adapted in this lesson that provides review practice for students. With a little creativity, the lesson can be adapted to almost any subject or skill.

Before the Lesson
Prepare a long list of questions that provide math practice, information recall, or skill application. Following are some examples: 

· If you teach math, you might collect simple questions or math problems that reinforce your students' skills or provide math fact practice. 

· If you teach language arts, you might prepare sentences that include one grade-appropriate error of punctuation, grammar, or spelling. Or you might provide a word and two definition choices; the students' job will be to identify the correct definition. 

· If you teach science or history, you might create questions of fact recall or vocabulary. Or you might create riddles that provide clues to the identity of an important figure in history/science, followed by the question, "Who am I?" 

The Lesson
Set up a "baseball field" in your classroom. Identify the locations of home plate, first base, second base, and third base. You can use actual bases or four desks.

Arrange the class into two teams. Flip a coin to determine which team will be "up to bat" first. Pose the first question to the first batter. If the batter gets the question right, s/he goes to first base. If the second batter correctly answers the next question, s/he goes to first base, forcing the student on first base to move to second… and so the game goes. Which team scores the most runs?

If a "batter" misses a question, that batter is out and the next batter gets a chance to answer the same question. Three misses and the other team takes the field.

Extending the Lesson
You might… 

· provide questions of varying levels of difficulty. Students could opt to answer a "double" question. Double questions are more difficult, but a correct answer will earn students two bases; that way, they can move along the runners more quickly. 

· opt to give each team 4 or 5 outs per inning (if you feel there is too much movement in the game). 

Keep track of their own hits, runs scored, runs batted in, and batting averages.
"Concentration" Review Game

Brief Description

Adapt the game of Concentration to hundreds of skills. Ideas, puzzle sources included. 

Objectives

Students will 

· use the format of the TV game show Concentration to practice/reinforce a wide variety of skills. 

· create their own Concentration games for the class to play. 

Keywords

Concentration, game, skills, practice, reinforce, reinforcement, Popsicle stick, math, Constitution, capitals, homonyms, synonyms, spelling, misspell, antonyms, opposites

Materials Needed

· white craft paper 

· 3- by 5-inch index cards 

· 3- by 5-inch sticky notes 

· prizes (optional) 

Lesson Plan

This lesson adapts the TV game "Concentration" to most any subject.

Before the Lesson
Gather thirty 3- by 5-inch index cards. Create 15 questions/problems that relate to your latest unit of study. Write each problem or question on a card in large print. Write the answer to each question on another card. With a little creative thought, this activity can be adapted to almost any subject area or teaching theme. (See Concentration Across the Curriculum below.)

Arrange the cards in random order in 6 rows of 5 cards on a bulletin board. Then place a large (3- by 5-inch) sticky note on top of each card. Number the sticky notes in order from 1 to 30 to look like the board from the Concentration TV game show.

Start the game by calling the name of a student. You might use the Popsicle stick method of calling on students. (See Popsicle Stick Method below.) That will help keep all students focused on the game. The game continues in this way: 

· The student calls out a number. 

· Lift the sticky note with that number on it to reveal a question or an answer. 

· If a question is under that sticky note, students call out another number under which they hope to find the matching answer; if the number they called out reveals an answer underneath, students call out another number under which they hope to find the matching question. 

· If the cards under the two numbers reveal a matching question and answer, then the student earns 1 point. If the cards do not match, the sticky note with the number on it is returned to its spot and all students do their best to recall what question or answer was revealed under each number so when they're called on, they will be able to make a match. 

· Keep playing until all matches have been revealed. 

Concentration Across the Curriculum
Following are just ten -- out of thousands of -- ideas for adapting the Concentration game to review skills across the curriculum: 

· Adapt for any kind of math skill you are teaching -- from addition facts to algebraic equations. Write the problem on one card, the answer on another. 

· If you are studying phonics, write the word on one card, its phonetic spelling on another. 

· For a book you are reading aloud, match the names of different characters with a statement that tells something about that character. 

· In chemistry, match the chemical symbol with the name of the element. For example, H matches hydrogen, Ag matches gold, and so on. 

· If you are teaching students to tell time, have them match the card that shows the time on a clock face with the card that shows the time in digital format (for example, 7:45). Or match the digital form to the words that tell the time (for example, quarter to 8). 

· Use this week's vocabulary words. Students match each word card with its definition card. Another idea: If you teach a foreign language, have students match a vocabulary word in that language with its English translation. 

· Studying the U.S. Constitution? Match the Amendment numbers with the freedoms they created. 

· Homonyms can make a fun theme for a game. Match there with their, hour with our, I with eye, and so on. (Other ideas: match synonyms or antonyms.) 

· In geography, match a state or country with its capital. 

· To check spelling, match two words that clearly attempt to spell the same word. For example, school and skool or mispell and misspell. Students match the two words, then tell the one that is spelled correctly. (Resources: See Commonly Misspelled Words or Spelling Test for word lists.) 

· Are you teaching about inventors in science class? Match the name of the inventor with his or her invention. 

Popsicle Stick Method 
To use this popular method of selecting kids, simply write each student's name on a Popsicle stick and place the sticks in a jar or can. Draw a stick; the person whose name is on the stick responds next.

Note: In a game such as this one, you do not want to lose students' attention once they have been called on. If their Popsicle stick is selected and you leave it out of the can after they have responded, they have no stake in paying attention to the game after they have had their turn. However, if you return their stick to the can, they know they have as much chance as anybody else does to be called on again. 
ABCD Review Game
Materials: 4 different colored squares with letters on them (a,b,c,d) to correspond to multiple choice answers, All A's are red, all B's are blue, etc.
Procedure:

Present a question on the overhead or on a sheet the students have, give them a moment to think or work out the problem, then say "choices up". They all hold up the answer they think is correct. The students like being active and holding up a choice, and it also gives me an opportunity to get immediate feedback on what problems the students understand, and what ones need working on. It will work for just about any type of question, and it's a great way to break up test-prep. 
Beach Ball Baffler
Materials: Beach ball, permanent marker, review questions

Procedure:

You can play this game one of two ways.

1. Take your beach ball and write questions on the beach ball.
2. Toss the ball to the students and they have to answer the question that it lands on when they catch it.

OR

1. Leave the beach ball blank.  Have questions prepared on index cards.  When a student catches the ball they have to answer a question.  

Garbage Can Review

Divide the class into 3 teams. Each team having a captain that the teacher would choose. Each student would get a chance to be the speaker, the actual person who would give their team's answer. 3 Students from each team would each get a chance to shoot a paper ball into the garbage can from a designated distance away.(this would be rotating) If all 3 students made their shot the question would be worth 5 points, 2 shots in worth 3 points and 1 shot in would be worth 2 points. If no shots were made it the question would only be worth one. The team gets to discuss the answer as a group while the other groups also discuss their possible answer. If the question is answered right then they receive their points and the next team goes. If they are wrong the next team has a chance to answer for those same points. 
SCOOT!
This game can be used with any subject. You just make up questions on index sized cards, sticky notes, or use flash cards by placing one at each seat.
Each student gets a copy of the grid.
Number each desk- I use sticky notes and write the desk number and a question on the note (I usually use this game for math).
Students will move from desk to desk, reading the question or problem you put there and answering it on their grid. If they are at number 1 desk, they answer in the number 1 box. When you say “SCOOT”, they move to the next desk. So if a student is starting at number 12 desk, they move to number 13 desk, and so on.

Very Important: Practice moving from desk to desk before doing the actual game. Do this a couple of times. Say “SCOOT!” and they move to the next number. You may go as fast as you would like. It is supposed to move quickly, but you can set your own pace.

You could use math facts, flash cards, etc. anything that can be answered quickly. Then you can go over the answers with the class. Be sure you fill in your own answer grid so you will know the answers.
Name ________________________________

SCOOT

	1.
	2. 
	
	3. 
	4. 

	5. 
	6. 
	
	7. 
	8. 

	9. 
	10. 
	
	11. 
	12. 

	13. 
	14. 
	
	15. 
	16. 

	17. 
	18. 
	
	19. 
	20. 


Essential Questions

Water Cycle and Clouds
How does water disappear?

When the sun heats the surface of water, it evaporates and ends up in the atmosphere as water vapor.
How is precipitation caused?

Depending on the temperature of the atmosphere and other conditions, the water precipitates as rain, sleet, hail or snow.

How does water travel?

Water that falls to the ground and stays in the soil ends up evaporating and retiring to the atmosphere.
How does water change states as it travels through the water cycle?

Water can exist either as a solid (ice), a liquid (water), or a gas (water vapor). Water on the on surface of Earth is constantly changing between these three states. Ice can change to become water or water vapor. Water can change to become ice or water vapor. Water vapor can change to become ice or water. These continuous changes in state create a cycle of repeating events.

How does the water cycle impact the environment?

The water cycle is indivisible and all parts of it are inter-related. Water is (generally speaking) neither made nor destroyed. Different parts of the cycle influence each other – rainfall affects the amount of water which is available to plants; the amount of water which plants use affects how much water seeps deep into the ground to form ground water; when ground water is pumped out of the ground, the level of underground water, or the ‘water table’ level, is affected; water table levels have an important influence on river flows.
How does energy from the sun affect the weather?

Air and water are important towards creating weather However, air and water cannot create weather by themselves. Added energy is needed to create weather. The Sun is responsible for almost all (99%) of the energy that creates weather. 
How do clouds form?

Clouds form when rising air, through expansion, cools to the point where some of the water vapor molecules "clump together" faster than they are torn apart by their thermal energy. Some of that (invisible) water vapor condenses to form (visible) cloud droplets or ice crystals.
How would you describe the types of clouds?

Stratus Clouds- The word stratus comes from the Latin word that means "to spread out." Stratus clouds are horizontal, layered clouds that stretch out across the sky like a blanket. Sometimes a layer of warm, moist air passes over a layer of cool air. Stratus clouds often form at the boundary where these layers meet. Where two such layers of air meet, the warm air is cooled. If the warm air is cooled below its dew point, the excess water vapor condenses to form a blanket - like layer of stratus clouds. If the layers of air are very large, the stratus clouds may extend for many kilometers across the sky. 
Cumulus Clouds- The word cumulus comes from the Latin word for a heap or a pile. Cumulus clouds are puffy in appearance. They look like large cotton balls. Cumulus clouds usually form when warm, moist air is forced upward. As this air rises, it is cooled. If it is cooled below its dew - point temperature, condensation will occur. The size of a cumulus cloud depends on the force of the upward movement of air and the amount of moisture in the air. The largest cumulus clouds are caused by very strong upward movements of warm, moist air. The clouds that produce heavy thunderstorms in summer are a form of cumulus clouds called cumulonimbus. Cumulonimbus clouds may extend upward for hundreds of meters.

Cirrus Clouds- Cirrus clouds are a third general type of cloud. The word cirrus comes from the Latin word for a tuft or curl of hair. Cirrus clouds are very wispy and feathery looking. They form only at high altitudes, about 7 km above the earth's surface. Cirrus clouds are composed of ice crystals and are so thin that sunlight can pass right through them.

Cumulonimbus Clouds- These clouds are named because they are puffy ("cumulo") and because they often are dark clouds which cause rainstorms ("nimbus"). Cumulonimbus clouds are different because they cannot be classified as low, middle or high altitude clouds. These are often storm clouds which can be ten or more miles in height, extending through all the levels of altitude. These clouds form when a front of cool air meets a body of hot, moist air. Cumulonimbus clouds can produce rain showers, snow showers, hail, or even thunderstorms.
Weather
What is weather?

The state of the atmosphere at a given time and place, with respect to variables such as temperature, moisture, wind speed, and barometric pressure.
What tools would you use to measure the different aspects of weather?

A THERMOMETER measures the air temperature. Most thermometers are closed glass tubes containing liquids such as alcohol or mercury. When air around the tube heats the liquid, the liquid expands and moves up the tube. A scale then shows what the actual temperature is. 

A BAROMETER measures air pressure. It tells you whether or not the pressure is rising or falling. A rising barometer means sunny and dry conditions, while a falling barometer means stormy and wet conditions. An Italian scientist named Torricelli built the first barometer in 1643.

A RAIN GAUGE measures the amount of rain that has fallen over a specific time period.

A WIND VANE is an instrument that determines the direction from which the wind is blowing. 

An ANEMOMETER measures wind speed. The cups catch the wind, turning a dial attached to the instrument. The dial shows the wind speed.

WEATHER MAPS indicate atmospheric conditions above a large portion of the Earth's surface. Meteorologists use weather maps to forecast the weather.

How is data collected from weather instruments and used to predict weather?

Meteorologists collect data from the weather instruments in order to predict weather patterns.  Using the data they can make predictions, for example low pressure/high humidity/warm temp. = rain storm. High pressure/low humidity/warm temp.= a clear, sunny day.

When you are outside, what things can you use to observe the weather?

Temperature, wind speed, air pressure, and the amount of moisture.  

What weather conditions would be necessary to have a thunderstorm?

When cold air meets warm air, the cold air sinks under the warm air, forcing it to rise quickly. The rising air takes water vapor with it, which cools and condenses, forming cumulonimbus clouds, sometimes called thunderheads. No one is sure exactly why lightning occurs, but water droplets and ice particles bang together in the cloud, helping to build up positive and negative electrical charges. Electricity flows between the charges, which results in a flash of electricity known as lightning, which heats the air around it. The heat causes the air to expand with an explosive force, resulting in a loud sonic boom we call thunder.
What are the characteristics of a high pressure system?

An area of relative pressure maximum that has diverging winds and a rotation opposite to the earth's rotation. This is clockwise the in Northern Hemisphere and counterclockwise in the Southern Hemisphere. It usually means dry, clear weather.

High pressure has wind that blows around it in the direction of a clock- that's called clockwise. It is colored blue and usually means dry, clear weather. 

What are the characteristics of a low pressure system?

An area of a relative pressure minimum that has converging winds and rotates in the same direction as the earth. This is counterclockwise in the Northern Hemisphere and clockwise in the Southern Hemisphere. Also known as a cyclone, it is the opposite of an area of high pressure, or a anticyclone. It usually brings cloudy, wet, or stormy weather. Low pressure is colored red and it has wind that blows around it in the opposite direction of a clock-counterclockwise.  It usually brings cloudy, wet, or stormy weather.

What is an air mass?

An air mass is a large body of air that has similar temperature and moisture properties throughout. Once an air mass moves out of its source region, it is modified as it encounters surface conditions different than those found in the source region. For example, as a polar air mass moves southward, it encounters warmer land masses and consequently, is heated by the ground below. Air masses typically clash in the middle latitudes, producing some very interesting weather. 
What types of fronts can be found on a weather map?

COLD FRONT
The leading edge of an advancing cold air mass that is under running and displacing the warmer air in its path. Generally, with the passage of a cold front, the temperature and humidity decrease, the pressure rises, and the wind shifts (usually from the southwest to the northwest in the Northern Hemisphere). Precipitation is generally at and/or behind the front, and with a fast-moving system, a squall line may develop ahead of the front. The cold front is colored blue. The triangles show you which way it is moving. The cold front is the front of the cold air. It may make rain or snow showers.

WARM FRONT
The leading edge of an advancing warm air mass that is replacing a retreating relatively colder air mass. Generally, with the passage of a warm front, the temperature and humidity increase, the pressure rises, and although the wind shifts (usually from the southwest to the northwest in the Northern Hemisphere), it is not as pronounced as with a cold frontal passage. Precipitation, in the form of rain, snow, or drizzle, is generally found ahead of the surface front, as well as convective showers and thunderstorms. Fog is common in the cold air ahead of the front. Although clearing usually occurs after passage, some conditions may produced fog in the warm air.

The warm front is colored red. The half-circles show you which way it is moving. It is the front of the warm air and it may make steady rain or snow.

STATIONARY FRONT
A front which is nearly stationary or moves very little since the last synoptic position. May be known as a quasi-stationary front. 

The barometer reading shows that the air pressure is falling, what type of weather do you predict will occur?

· In very hot weather, the fall of the barometer denotes thunder. 
· Otherwise, the sudden falling of the barometer denotes high wind. 
· In frosty weather, the fall of the barometer denotes thaw.  
· If wet weather happens soon after the fall of the barometer, expect but little of it. 
·  In wet weather if the barometer falls expect much wet.
· In fair weather, if the barometer falls much and remains low, expect much wet in a few days, and probably wind. 
· The barometer sinks lowest of all for wind and rain together; next to that wind, (except an east or north-east wind).
Light

What is light?

Light is a form of energy that travels freely through space. It is a type of electromagnetic radiation, just like radio waves, infrared radiation and x-rays. We can only see part of the range of electromagnetic radiation (the spectrum). The part we can see is visible light. 

Electromagnetic waves are produced by the motion of electrically charged particles. These waves are also called "electromagnetic radiation" because they radiate from the electrically charged particles. They travel through empty space as well as through air and other substances.
What are the characteristics of light and how does it normally behave?

Visible light is electromagnetic radiation that is visible to the human eye, from 380 to 770 nanometers. The different wavelengths of visible light produce different colors: blue at the lower end of the visible range and red at the higher wavelengths. White light contains all these colors, but not always in equal amounts. If white light passes through a prism, the light is refracted into its rainbow of component colors.  

Light striking an object is either absorbed or reflected.  There's another factor involved; the color we perceive depends upon the light source. To see a color accurately, the color must be present in both the object and the light source. 
How does light travel?

Light travels in a straight line until it strikes an object. When light bounces back from an object, it is called reflected light.  When light travels through material, it bends and is called refracted light.  Light behaves like a traveling wave, something like waves in a string or on the surface of water. The waves are very small, so we don't see them, but go out into the sunlight, and you can feel the energy in the form of heat. 

How can we describe the movement of light as it passes through different substances? 

As light moves through different substances it the amount of transmitted light changes.  The movement can be classified as being transparent, translucent, or opaque.  

Transparent- Materials that you can see through allow almost all of the light to pass through. Light is allowed through with very little bending or scattering of the rays of light.  Examples- plastic wrap, clear glass, "bubble" packing material, laminating material, clear plastic lids.

Translucent- Materials that allow only some light to pass through. Objects allow light to pass through, but they scatter the rays so much that you cannot get a clear view of what is on the other side.  Examples- tissue paper, waxed paper, mottled glass, paper towel, "almost" clear plastic lids.

Opaque- Light cannot pass through these materials. Examples- construction paper, , cardboard, felt, Styrofoam trays, colored plastic lids, tin foil, wood, and cloth.

When does refraction occur?

Refraction occurs when a light ray changes mediums (different types of materials). Light traveling from air and going into water would be an example. The speed of the light ray changes upon changing mediums. In almost every case the direction of the light ray changes also.

When does reflection occur?

Light is known to behave in a very predictable manner. If a ray of light could be observed approaching and reflecting off of a flat mirror, then the behavior of the light as it reflects would follow a predictable law known as the law of reflection. The diagram below illustrates the law of reflection.
How do lenses bend light in specific ways in order to accomplish specific jobs?

A lens is a piece of transparent material with at least one curved surface, which refracts, or bends, light rays coming from an object. Lenses are usually made out of glass or plastic and they have special characteristics.

Convex lens- A lens having at least one surface that curves outward like the exterior of a sphere. Convex lenses are those that are wider in the center than they are on the top and bottom. They bend light towards an axis though the center of the lens to make objects appear larger than they are. You can find lenses in many places. Some very common places to find lenses are glasses, binoculars, microscopes, telescopes, magnifying glass, and CD players.

Concave lens- Lens that possesses at least one surface that curves inwards. It is a diverging lens, spreading out those light rays that have been refracted through it.  Concave lenses work to make something look smaller, so they’re not quite as common as convex (magnifying) lenses. For example, eyeglasses have one convex surface and one concave surface. Between the two, the glasses can bend the light just the right amount before it gets to your eyes.  One very useful thing about concave lenses is that they can help to make details look clearer. So they are often used together with convex lenses in ’optical systems’ to help clear up any details that are lost due to flaws in the convex lens. For example, many high quality telescopes and binoculars use concave lenses to improve the detail of the images they provide.

Why do objects appear to be different colors?

Our eyes and brain work together to interpret the different wavelengths of light as different colors. White light is composed of all possible wavelengths of visible light. Sunlight is very nearly white. Characteristics of various surfaces cause them to reflect or absorb certain wavelengths. The ones that are reflected to our eyes are what determine the color we perceive. 
How is light scattered?
Scattering of light is very important for our daily life. Almost all objects scatter light. That means they reflect the light that illuminates them in all directions. If the objects around us would reflect light perfectly without scattering - like polished metal - it would be like living in a mirror cabinet. 
Force, Motion, and Simple Machines
What is force?

A force is a push or pull upon an object resulting from the object's interaction with another object.

How can forces be used to make objects move, change direction, or stop?

To do work, an effort or force greater than the resisting force of the object being moved must be applied.

How is the motion of an object related to the size of the object and the amount of force that is applied to the object?

· The greater a force, the more it changes the motion of something.

· The smaller a force, the less it changes the motion of something.

· The more mass something has, the less a force will change its motion.

· The less mass something has, the more a force will change its motion.

What is gravity and how does it affect things on the earth?

The force of gravity is an attraction between any two things made of matter.  

What is friction?

Friction is a force which causes the motion between two surfaces to be reduced.
How do simple machines make work easier for people?

Simple machines make work easier, but they don’t change the amount of work a person has to do.  
What are simple machines?

Simple machines are tools that make work easier. 
How do simple machines work?

Simple machines allow us to do more work with less force involved.

What is a lever? How does it work? What are some examples of levers?

A lever is a board or bar that rests on a turning point.  This turning point is called the fulcrum.  An object that a lever moves is called the load.  The closer the object is to the fulcrum, the easier it is to move. Some examples of levers include a wheelbarrow and sweeping with a broom. 

What is an inclined plane? How does it work? What are some examples of inclined planes? 

An inclined plane is a flat surface that is higher on one end.  You can use this machine to move an object to a lower or higher place.  Inclined planes make the work of moving things easier.  You would need less energy and force to move objects with an inclined plane. An example of an inclined plane is a ramp or a stairway. 

What is a wheel and axle? How does it work? What are some examples of a wheel and axle?

The axle is a rod that goes through the wheel.  This lets the wheel turn.  It is easy to move things from place to place with wheels and axles. Some examples of wheel and axles are a bicycle and the wheels on a car. 

What is a pulley? How does it work? What are some examples of a pulley?

A pulley is made up of a wheel and a rope.  The rope fits on the groove of the wheel.  One part of the rope is attached to the load.  When you pull on one side of the pulley, the wheel turns and the load will move.  Pulleys let you move loads up, down, or sideways.  Pulleys are good for moving objects too hard to reach places.  It also makes the work of moving heavy loads a lot easier. Some examples of pulleys are the gears on a bicycle and a well. 

What is a wedge? How does it work? What are some examples of a wedge?

A wedge is a simple machine used to push two objects apart.  A wedge is made up of two inclined planes.  These planes meet and form a sharp edge.  This edge can split things apart. Some examples of wedges are an ax and a shovel.

What is a screw? How does it work? What are some examples of screws? 

A screw is a simple machine that is made from another simple machine.  It is actually an inclined plane that winds around itself.  A screw has ridges and is not smooth like a nail.  Some screws are used to lower and raise things.  They are also used to hold objects together. Some examples of a screw are a lid to a jar or a propeller on an airplane. 
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