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FINAL UNIT PLAN:
Weather
THUMBNAIL OVERVIEW OF THE SEQUENCE OF INSTRUCTION:

LESSON 1: Wx unit introduction. Direct observation of present outdoor wx conditions. Comparisons of day to day wx patterns and identification of basic wx characteristics.

LESSON 2: Identification of the four seasons and observation of earth’s position on its axis in relation to the sun as a factor to predict wx conditions.

LESSON 3: Measurement using the Fahrenheit scale and applied to observing characteristics of salt water when heat and cold variables introduced.

LESSON 4:  Observing and identifying the effects of wind on wx and how wind is formed by air pressure gradients in the atmosphere.
LESSON 5: Wx unit conclusion. Identification of wx map symbols and predicting local wx and movements of wx fronts.
Lesson 1

OUR WEATHER: UP CLOSE AND PERSONAL
1.  GRADE LEVEL: 4

2.  OBJECTIVE: The students will identify characteristics of present outdoor weather conditions via direct observation, utilizing their five senses where applicable. They will also identify basic weather terms and use them to clarify their observations. The observations will be conducted over a two day period so comparisons can be made and possible changes in weather noted.
3.  PROCEDURE: 

a. Opening Activity—The instructor will make the classroom as dark as possible by turning of the room lights and drawing the window shades. The objective here is to obscure as much of the view of the outdoors as possible. The students are asked to close their eyes and describe from memory any characteristics of that day’s weather. The instructor will record these observations on the blackboard. After about 5 minutes of memory observations, the students can open their eyes and the window shades are opened. The lights are turned on as well. The students and the instructor check their observations to check their accuracy. The instructor will also show the students the accuweather.com and/or weather.com websites and check what trained weather scientists have observed about the day’s weather in their area. The instructor will refer to their science textbook which explains some basic weather terms used in this lesson: clouds, sun, rain, snow, wind, and temperature.  
b. Day 1--The instructor leads the students outdoors to conduct some direct observations of the present weather conditions. The students are instructed to use their five senses (sight, hearing, smell, touch, taste) and record on their worksheets (see attached) what they observe.

c. Day 2—The activity is repeated exactly as Day 1 and another worksheet is completed. 

d. At the end of day 2’s observations, the students will compare these with Day 1’s observations and note any differences on the backs of the worksheets. 
4.  MATERIALS:

a. Science textbooks with a chapter on weather
b. Worksheets
c. Computer w/ internet connection
d. LCD projector and screen

5.  ASSESSMENT:

a. Students complete their worksheets and hand them in at the end of the lesson. (see attached)
Lesson 2

THE FOUR SEASONS OF WEATHER
1.  GRADE LEVEL: 4

2. OBJECTIVE: The students will observe, using a classroom simulation, the position of the sun throughout the year and identify the earth cycle of four seasons (spring, summer, fall, winter). The students will infer how the position of the sun, the amount of sunlight, and the cycle of the seasons affect the weather. 

3. PROCEDURE: 

a. Opening Activity: The instructor asks for two volunteers. One student will play “the earth” and hold a globe that is able to freely spin on an axis held by a sturdy frame. The other student will play “the sun” and hold a bright flashlight. First, it needs to be reviewed that the earth rotates once on its axis in a 24 hour period and rotates one time around the sun every 365 ¼ days. The instructor then explains how the earth tilts is either perpendicular, titled away, or tilted toward toward the sun, depending on the season of the year. The teacher reviews the names of the four seasons and explains the dates when they officially occur on our calendar. A bright red paper star is affixed to globe where the USA is located, to give the students around the room a visible point of reference. The room lights are dimmed and the flashlight is turned on. The first season demonstrated is spring where the northern hemisphere and the equator are perpendicular to the sun. This is March 21st, the first day of spring, or the vernal equinox, in the northern hemisphere. The student holds the globe in place while the instructor spins the globe slowly and explains that the sun’s rays are at their midpoint in the sky at noon, meaning a moderate amount of solar energy reaches us, creating warmer temperatures. The student gradually tilts the northern hemisphere part of the globe toward the “sun.” This is 6/21, the summer solstice. The sun is at its maximum height in the sky and the northern hemisphere is getting even warmer from the more direct rays. The days are also at their longest. This demonstration repeats for the autumnal equinox, the winter solstice, and finally, back again to the vernal equinox. The aspect that this is a cycle in nature must be reinforced! It should be explained that during the summer solstice in the northern hemisphere, that our friends in South America are experiencing their winter solstice. To complete this simulation, the instructor should take the globe and perform an actual “rotation” around “the sun” (with the flashlight being trained on it) while simulating the gradual tilting motion occurring throughout the year. 
b. The students return to their own tables and are given small flashlights and some small plastic figurines, like army men, that are able to stand on their own. With masking tape and markers, they are asked to mark the directions of north, south, east and west in a compass-like circle on the table top. After they have done this, they will be asked to use their flashlight and simulate the rising and setting of the sun. They are asked to check their notes to be reminded the position of the sun in the sky during each of the four seasons that have been discussed, primarily on the dates 12/21, 3/21, 6/21, and 9/21. With the “sun” rising in the east and setting in the west, each student will manipulate the flashlight and simulate the sun’s movement through the sky. The lights in the room should again be dimmed. They will point the flashlight at the plastic figurines and note the length of the shadows being cast. For the ease of the demonstration at this grade level, the position of the flashlight should be at an approx. 25 degree angle to the table for the winter solstice, an approx 45 degree angle for the spring and fall equinoxes, and an approx 70 degree angle for the summer solstice. These are adequate approximations for illustrative purposes. The students can use a compass to check the angle. This is illustrated on their worksheet for this lesson. After each group has simulated the sun’s sky position at noon through each of the four seasons, they must infer how this affects the weather during each of those periods.   

4. MATERIALS

a. adequately sized world globe for a class demonstration
b. one high powered flashlight 
c. paper cut out of star
d. plastic army men
e. roll of masking tape
f.  markers
g. small handheld flashlights, preferably self-charging
h. worksheets
5.  ASSESSMENT

a. See attached worksheets which students turn in at the end of the lesson. 

Lesson 3
MR. FAHRENHEIT’S THERMOMETER 
1.  GRADE LEVEL: 4

2.  OBJECTIVE: Students will identify the Fahrenheit scale and use it to observe changes in temperature in weather simulations conducted by the students. Heat and cold variables will be introduced to help students make predictions about how temperature changes in sea water can affect weather.  

3. PROCEDURE:

a. Opening activity-- The instructor appears in the front of the class and introduces himself as Mr. Fahrenheit. Mr. Fahrenheit would like to show the class his new invention, a thermometer. His thermometer measures temperature, which is an essential part of observing and predicting weather, with a scale known as the Fahrenheit scale. As a visual aid, the instructor has created a mock up of a thermometer using a large piece of white poster board. On the front of the poster board, the face of a thermometer is drawn. Two slits are cut at the bottom and the top of the thermometer. A piece of white ribbon is partially colored red to simulate the liquid inside the thermometer and inserted through the slits to allow it to be slid up and down. Using the thermometer mock-up, Mr. Fahrenheit explains where would be the freezing point and the boiling point of water. He also explains the general range of temperatures in their surroundings throughout the year. The instructor asks the students to infer what the temperature might be today, after having completed Lesson 1 during a recent class. A visit to the websites accuweather.com and weather.com confirms what that day’s actual outside temperature may be. Before the students begin their hands-on activity, the teacher explains that temperature affects weather and changes the states of matter in the environment. It is explained that the cooling and heating of the earth’s oceans affect weather. They are asked what’s different about sea water than tap water (salt).  
b. Day 1--The students are given 200 mL beakers with 100 mL salt water (1 Tbsp of salt per 100 mL plus a few drops of blue food coloring added) and a lab thermometer. It is salt water to simulate sea water. They are asked to record the temperature of the “sea” water at room temperature on their worksheets. Then, they will place ¼ c. of crushed ice (made with tap water dyed with red food coloring) into the beaker. Every 30 seconds for the next ten minutes, they will record the temperature of the water as it cools from the added crushed ice and then rises back to room temperature as the crushed ice melts. This is to simulate wintry conditions. After the ten minute period is concluded, the students remove the thermometers and will carry their beakers over to small heat lamps (set up and monitored by the instructor), which will simulate exposure to the sun’s heat. Re-immerse the thermometer into the water and observe any temperature changes every 30 seconds for the next ten minutes. The temperature readings will be recorded on their worksheets. The final step would be to turn off the heat lamps, to simulate a setting sun/night time environment. Immediately, each group of students place a sheet of saran wrap over their beaker of water so it seals the mouth tightly. The beaker is then allowed to remain on a front table away for their desk areas where they can be left unattended and safe from being interfered with until the next day. The students are asked to predict what will happen to the water in the beakers overnight and record those predictions on their worksheets. Will the water cool? Heat up?  Students will make predictions. What else will happen to the water?  
c. Day 2—The students observe the state of the water inside the beakers and record their final observations on their worksheets. Ideally, condensation should have formed on the underside of the saran wrap, which simulates water vapor, which forms clouds.
4. MATERIALS: 

a. 100 mL glass beakers
b. lab thermometers
c. food coloring
d. water source
e. worksheets

f. science textbooks

g. crushed ice

h. box of table salt

I. Measuring cups & spoons

j. roll of saran wrap
i. heat lamps
5. ASSESSMENT:

a. The students will complete the worksheet tables and questions. (see attached)
Lesson 4

WINDS AND STORMS
1.  GRADE LEVEL: 4

2. OBJECTIVE: Students will observe, identify, and measure how wind is caused by differentials in atmospheric air pressure and how as a force, it can affect weather. Students will also observe how variables in the form of physical objects can interfere with wind patterns.
 3. PROCEDURE:

a. Opening Activity: The instructor will show a video from the Weather Channel called Storm Chasers, which depicts what occurs during tornado activity in the Midwestern USA. It is explained by the instructor that the Midwest is particularly susceptible to tornados and high winds because the land is flat. Tornadoes rarely occur in high terrain areas because mountains do a good job of dispersing wind force.  Video clip of news coverage of Hurricane Katrina will be shown that depicts how the severe wind, along with the excessive rainfall, created damaging effects to the environment. It also shows that without resistance from certain landforms, wind can operate and their most intense level of force. Another video clip will show coverage of a blizzard. The instructor also mentions the Santa Ana winds in California, which happens as air pressures build up in mountain regions and blows down to the lower pressures along the coast. (This should be shown on a large room map)  What all these examples have in common is wind. Following the video clips, he sets up a restaurant bus pan filled with water. He places a few small plastic sail boats on the surface of the water. He asks the students to gather around to observe how calm the water is. Then he will plug in a 20” window fan and set it up next to the bus pan full of water. He turns on the fan and asks the students to observe what happens to the water and the boat. This is a small scale demonstration of the effect of hurricane speed winds. Next, using the fan, he will demonstrate the effect of wind on snow during blizzard like conditions. Using a handful of chopped up Styrofoam peanuts, he drops the handful in front of the fan. The students observe the Styrofoam fly around and hopefully, some of the pieces will land on the students, increasing their interest in the concept of how wind affects weather. Note: please be considerate of the custodial staff and try your best to vacuum the Styrofoam bits after the lesson is completed! 
b. The students will conduct a hands-on activity that will physically demonstrate how wind moves from high pressure to lower pressure. The students will also observe how objects can block and redirect wind currents.  Student 1 first inflates the smallest balloon and holds it closed. Student 2 holds up a wand full of bubble solution while student 1 releases the air from the balloon (without letting it fly away). The distance between the balloon and the wand should be about 4 inches. The students measure the distance the bubbles fly with a yard stick to the best of their ability. These measurements will be approximate. The students record the measurements. They make a hypothesis: if we place a 3 x 5 cardboard piece between the balloon and the bubble wand, will the cardboard block the air from releasing the bubbles? After this hypothesis is tested, the students are asked to move the bubble wand and align it with the edge of the card so the wand is exposed minimally. Will this new variable of changing the position of the wand in relation to the card affect the production of bubbles as the air is released? The balloon is refilled and released from the same spot as before. This step is repeated with the medium sized balloon, then the largest balloon. The students are asked to observe any difference in how the air currents are affected by these variables: balloon size and wand position in relation to the 3 x 5 cardboard piece. It will be likely noted that the largest balloon will exert the largest wind force and will more easily blow the bubbles. This will prove that the largest amount of air pressure exerts the highest winds, and that wind can be redirected by physical objects in its path.
4. MATERIALS:

a. video tapes, VCR & TV
b. restaurant bus tub
c. access to water source
d. plastic toy boats
e. 20” room fan
f. chopped up Styrofoam peanuts
g. balloons of different sizes
h. 3 x 5 cardboard pieces
i. liquid bubble mixture & wands
j. worksheets
5. ASSESSMENT:

a. Students will turn in at the end of the lesson their completed worksheets. (See attached)  

Lesson 5

LET’S PLAY WEATHERMAN!

1.  GRADE LEVEL: 4

2.  OBJECTIVE: Students will learn to identify weather map symbols and predict weather front movement over a four day period. The will also make an inference as to what these front movements indicate to meteorologists making daily weather forecasts.

3.  PROCEDURE: 

a. Opening Activity—The instructor will dress up as a TV meteorologist and recreate their hyperbolic manner in front of the class in the form of a four day weather forecast. A mock up of a weather map will be posted on a wall somewhere in the classroom. The forecast will be purposely incorrect as the “meteorologist’s” information doesn’t match the symbols or the season in which he’s making the forecast. Example: “The forecast for Philadelphia on the Fourth of July will be sunny with a chance of snow, so get out your umbrellas!” T supplement this opening activity, the instructor will show a video clip from a local TV station’s weather forecast for their hometown. Also, weather.com or accuweather.com will be displayed via LCD projector to the class so students can view what weather forecast maps look like. 
b. The teacher explains to the class that it’s important for a forecast to be accurate and as factual as possible, even though the forecast is actually only a prediction based on making observations and inferences. It is explained that during the course of this lesson, the students will be working with weather information for their hometown spanning three consecutive days. They will be asked to make a prediction for the weather in their hometown on the fourth day. The students are given a hand-out with three consecutive day’s weather maps plus one map with no information written on it. First, day 1’s map is shown via overhead projector. Symbols for low pressure, high pressure, cold fronts, and warm fronts will be explained. Day 2 and Day 3’s map are then also shown via overhead projector and students are asked to observe the positions of fronts observe any changes in the positions of the weather fronts. Students record their observations on their worksheets. The overhead projector is turned off. 
c. Students are split into small groups. Each group predicts what the weather in their hometown will be based on the information for the three consecutive days. They will draw lines for the fronts and high and low pressure systems on the blank maps to support their predictions

d. The groups share their predictions with the rest of the class. The teacher then shows via overhead transparency the actual map for day 4. The students record on their worksheets the differences between their predictions and the actual professional forecast for day 4. They are also asked to make an inference as to what these maps mean when they are all observed consecutively.   

4.  MATERIALS:

a. Overhead projector, LCD projector, and screen

b. Overhead transparencies of weather maps

c. Big weather map for opening activity with detachable symbols

d. TV meteorologist’s garb and pointer

e. Computer with internet + printer

f. worksheets
5.  ASSESSMENT:

b. See attached worksheets which students turn in at the end of the lesson.  (See attached)
