Weather Unit
Rationale/Statement of Purpose

     The weather is a very important aspect of everyone’s life.  We need to know what the weather will be to plan outdoor activities, to determine what we will wear or to conclude if it is safe to leave our homes.  With the way the current objectives are written, students are first introduced to weather in kindergarten when they dress the weather bear and talk about what it feels like outside.  Weather is not a taught objective in 1st grade so students don’t hear anything about it again until they reach 2nd grade.    When students get to 2nd grade, they are expected to learn more terminology and understand how weather instruments help to predict the upcoming weather.   3rd and 4th grade does not teach weather and then students are expected to take and pass the Science End of Grade Test and weather is the biggest component of what is tested.  Because of this, weather is a very important topic that must be taught in depth in 2nd grade.  

     This Instructional Design is formulated to produce the maximum amount of student learning.  It has a strong emphasis on constructivist research and theory because science automatically lends itself to students learning in context (Chiarelott, 2006).  Students will also work together and enhance their 21st Century learning skills as the North Carolina Standard Course of Study requires of them  “Students using a cooperative learning approach can conduct simple investigations and present their findings to their classmates” (North Carolina Standard Course of Study, 2011).  The more the students participate and are involved in their own learning, the longer lasting their knowledge will be.  “At the heart of constructivism is the idea that learning is neither passive nor a copying process.  Rather, it is a process of active participation” (Lew, 2010).  All of this will combine together to make learning so beneficial for all students.
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Learning Outcomes
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From the North Carolina Standard Course of Study for Science:


~The students will be able to describe weather using quantitative measures of:  temperature, wind direction, wind speed and precipitation. (Knowledge)


~The students will be able to identify and use common tools to measure weather such as:  wind vane and anemometer, thermometer and rain gauge. (Knowledge, Application) 


~ The students will be able to describe how moving air interacts with objects. (Knowledge)


~The students will be able to observe and record weather changes over time and relate to time of day and time of year.  (Application)

From the North Carolina Standard Course of Study for Math:


~The students will be able to estimate and measure temperature using appropriate units. (Application)

Mrs. Gibson’s Learning Goals:


~The students will be able to explain why it is important to understand the aspects of weather. (Comprehension)


~The students will be able to explain if knowledge of weather can be lifesaving. (Evaluation)
Pre-Assessment

Part 1:

Use the words in the word bank below to identify each weather instrument.

	wind vane             anemometer             thermometer             rain gauge
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______________________________________________________________________________
Part 2:

Students will complete the K and W portions of a KWL chart.  

Lesson 1:  What is weather?

Objectives: 

*The students will describe weather using quantitative measures of temperature, wind direction, wind speed and precipitation.

*The students will observe and record weather changes over time and relate to time of day and time of year.
Materials: 
· Chart paper

· Copies of blank calendar for teacher and each child

· Computer with projector

· Thermometer, anemometer, wind vane and rain gauge

Procedures:

-On the chart paper, make a KWL chart.  Ask students to think about what they already know about weather and record their responses on the chart.

-Ask students the following questions and have them talk with their partners first, then come back to the class and record some answers on another sheet of chart paper.  Questions to ask are:  How do we figure out what the weather is going to be each day?  How do we know what the weather will be like each day?  How can we find out?  Who watched the weather report on TV?  Why did you watch it?

-Pull up WeatherChannel.com and type in the zip code for the school.  Show the students all of the features on this website.  Ask the students for ideas on how we might keep up with the weather each day.  Tell them that we will be documenting the weather and temperature each day and will record it on our personal calendars.  Pass out calendars and record temperature and type of weather for today.  *See Appendix A

Homework:
-Try to watch the local news tonight and listen to what the weatherman has to say.  What will the weather be like this weekend?

Closure/Assessment:

-Participation, contributing to discussions and KWL chart, record temp and weather on chart.
Lesson 2:    Air Pressure
Objective:  
*The students will observe the force of air pressure pushing on objects.

Materials:

· Toilet Paper Roll
· Worksheet #1 (Appendix B)
· Students will need scissors and glue sticks
Important Background Knowledge:
-When air molecules get warmer or colder they change the pressure of the air.  When they are cold, they get closer together (contract) and when they are warm, they spread apart (expand).
Procedures:

-Pass out the worksheet and have the students cut apart the pictures of the clothing and glue it to match the kind of weather you would wear it in.  (Appendix B)  Go over the pictures and answers when the class is done.

-Ask the students to show their partner what they do when they are cold (shiver, bundle up, etc.).  Ask students to show their partners what they do when they are hot (fan themselves, spread out from others, etc.).  Ask these questions:  Do you like people around you when you are hot?  When you are cold?  Explain that there are tiny things in the air called molecules and they do the same things.  When they are hot they spread out (or expand) from each other and when they are cold they cuddle (or contract).  

-Divide the children into 2 groups.  Tell them they are going to be air molecules.  At first, they are cold (contract) like when you wait for the bus at the bus stop in the winter.  They will need to huddle together very close.  While they are together, get the toilet paper and “wrap” it around each group separately 5 or so times until each group is “banded” together to their group members.  Then when you have finished wrapping both groups, tell them to imagine that they are getting warm and begin to move slowly.  They want to start separating because they are getting warmer.  As the group begins to move and “get warmer” they should bust out of the toilet paper banding them together and find their own space, just as air molecules try to do when they get hot.
-Explain that as the molecules in the air move and spread apart, that affects the air pressure and it changes, which is why the toilet paper broke.  

Closure/Assessment:
-Students will draw a picture of themselves s cold molecules and another one as warm molecules.  Write 1-2 sentences to describe each picture and what happened or what they learned.

Lesson 3:  Moving Air

Objective:

*The students will investigate and describe how moving air interacts with objects.

Materials:

· Handmade fan out of construction paper

· Box fan

· Chart Paper

· Data sheet (Appendix C)
· Ziploc Baggie for each child filled with:  

· Feather

· Ping pong ball

· Cotton ball

· Half of a straw

· Balloon

· Heavy rock

· Pencil top eraser

Procedures:

-Set the feather, ping pong ball, cotton ball, heavy rock and pencil top eraser on a table.  Put the box fan at the end of the table and turn it on to blow towards the items.  Guide the children to notice all the things that start to move because of the air flow that occurs.  Discuss why those things are moving.  
-Set the things back on the table and wave the hand-made fan around the different things.  Discuss what made them move this time.  How was it different from the box fan?  How was it the same?  Why?  

-Have students talk to their partners about what they already know about air and its ability to move objects.  After a few minutes, ask students to share what they discussed and record their answers on the chart paper.  
-Pass out the bag of items to each student.  Ask them how we could make these items move without touching them.  Is there anything in the bag that might make the items move?  On the chart paper, make a list of things that would move if you blow air through a straw and ones that won’t move.
-Give each student a data sheet.  They will use the straw to blow the objects.  As they try to make each object move, they need to record if it moved or not on their sheet.  

-When they finish, ask the students if there is anything else left in their bags.  They answer should be yes because there is still air in the bag.  It fills up all the left over space.

Closure/Assessment:  
- Have the children share their data sheets to help understand and confirm their findings and explanations.  Write responses on chart paper and compare them to what was discussed Ask some confirming questions such as:  How hard did you have to blow?  How much air did you have to blow in the straw?  How long did you blow?  Remind students that air is important and can move things.  

-Data Sheet (Appendix C) results and observation
Lesson 4:  Wind Vane
Objective:

*The students will identify and use common tools to measure weather with a wind vane.
Materials:

· Bubbles for each student

· Chart paper
· Big mouth straw (like one at McDonalds)

· 2 Small mouth straws (one has to fit inside the big mouth straw)

· Plastic cups (1 per student, 10 to 16 oz.)

· Construction paper or card stock 

· Stapler

· Scissors

· Dirt/sand
· Computer/projector
Procedures:
-Activate students’ prior knowledge by beginning a KWL chart about what they think they know already about wind.  Ask some of these questions if the students are having a hard time getting thinking.     What makes the trees sway?  How do they do that?  How can you tell what direction the wind is blowing?  Is it always coming from the same direction?
-Tell the students that today we are going to make an instrument that we can use to tell us which direction the wind is blowing.  It is called a weather vane.  (The teacher should already have one made for the students to see as an example) 
-Give students a sheet of construction paper.  They will cut a square and a triangle to put on their straw.  It needs to be made proportional to the size needed for the straw.  Staple the triangle and square to opposite ends of one of the small mouth straws (it’ll look like an arrow).  Staple one end of the other small mouth straw to the center of the straw with the triangle and square on it.  After you do this, it will look like the letter “T” with the arrow one on top.  Cut about 1 inch off of the big mouth straw and place the “T” configuration inside the big mouth straw.  The “T” configuration will stick out (about an inch) so it can turn when the wind blows.  Now, put the straw configuration in the middle of the cup and hold it there.  Pack dirt/sand around it.  This is to make it stand up while the wind is blowing. 
- Have the children take their bubbles outside and blow to see which way the wind is blowing.  Discuss.  Then have them put their weather vanes out and see which way the wind is blowing (it should be the same as the way the bubbles were going).  Have them turn their weather vanes (it should continue to turn the same direction it was going before.).   Explain that wind direction is measured by which direction the wind is blowing from.  This important for people like pilots and sailors.  Why?
-We will continue to go outside and observe our weather vanes throughout this unit to see the change in wind directions.  
-Go online and show students actual pictures of weather vanes.

Closure/Assessment:

-Have students supply information to fill in the L portion of the KWL chart.  Teacher observation is also important to ensure mastery of this topic.

Lesson 5:  Anemometer
Objective:  
*The students will identify and use common tools to measure weather with an anemometer.  

Materials:

· Paper bathroom sized cups (4 for each group)

· 10 16oz plastic cups

· Big mouth straws

· Small mouth straws

· Scissors

· Cardboard—cut into 3X3 squares with slits on the side and a precut hole in the middle

· Tape

· Dirt
· Box fan

· Computer with projector

· United Streaming video about anemometers
Procedures:
-Turn on the fan and let the students watch the blades turn.  Can they see the difference when the speed is increased or decreased?  Connect this to the real world around them:  What makes the trees sway? Do they always sway exactly the same?  Can they sway fast and slow?  What makes them do that?  How does it do that?  How fast is the wind going?
-Explain that today we are going to make an anemometer.  This is a tool that measures how fast the wind is blowing.  

-Put students into groups of 3 to work on these together.  Put one of the small mouth straws through the hole in the cardboard about ½ an inch.  The small part of the straw that is sticking though the cardboard, you need to make 2 slits parallel from the others in the middle with scissors in the ½ inch part of the straw all the way down to the cardboard.  Then peel it back like a banana and tape the 2 straw pieces down to the cardboard.  This makes the cardboard and straw stay together. Cut 1 inch off one end of the big mouth straw.  Put the little mouth straw in the big mouth straw.  Place the straws in the center of the big cup.  Hold it there and put dirt/sand around it.  This secures it for when the wind blows.  If you need more security, add rocks.  Color the bottom of one of the bathroom cups a dark color.  Slide the bathroom cups in the slits in the cardboard.  
-Take the anemometer outside and put it where the wind is blowing and can catch the cups.  The cups should start spinning.  Count the dark bottom cup each time it comes around.  This tells you how fast the wind is blowing.   This is informal measurement, but your children can still count how many times they see the dark spot in one minute.  
-Take the students back indoors and let them watch the video about anemometers on United Streaming.  

Closure/Assessment:

-Give each student a notecard.  They need to record 2-3 things that they learned today and turn it in as their “Ticket out the Door”.  Teacher will read them to determine if more time needs to be spent on anemometers or if students are ready to move on.  
Lesson 6:  Rain Gauge

Objective:

*Students will identify and use common tools to measure weather with a rain gauge.  

Materials:

· Chart paper
· Cloudy With A Chance of Meatballs

· A quart glass jar

· 6 inch ruler

· Clear waterproof tape

· Data sheet

Procedures:

-To get the students excited, read the book “Cloudy with a Chance of Meatballs”.  Talk about the things that fell from the sky in that story.  Did they need an umbrella?  Why would WE need an umbrella?  List students’ responses on the chart paper.  

-Introduce the vocabulary word precipitation.    This is anything that falls from the sky.  It could be snow, hail, rain, ice or sleet.  Does anyone know what tool we use to measure how much precipitation fell from the sky?  Record students’ responses on the chart paper.  Explain that a rain gauge is used.  

-Use the computer and projector to show students photographs of actual rain gauges.  Tell students we will be making our own rain gauge for our classroom.     

-We will only make one rain gauge so students will observe and help the teacher complete this activity.  Tape the ruler to the bottom of the jar with the waterproof tape.  Take the jar outside and put it somewhere that it will catch the rain that falls from the sky.  After it rains, go outside and try measure the rainfall and record it on our weather chart.   

Closure/Assessment:

-Use the computer and go to weather.com.  Look up another place in the world and compare their total rainfall amounts to that of Pine Level, NC.  Teacher will also make observations and participation will determine mastery.  
Day 7:  Thermometer
Objective:

*Students will identify and use common tools to measure weather with a thermometer.

Materials:

· Chart paper

· Tap water

· Rubbing alcohol

· Narrow-necked clear plastic bottle

· Red food coloring

· Clear plastic drinking straw

· Modeling clay

Procedures:

-Remind students of what temperature is (because we already learned it in math class) and how to measure it.  Today we will make a class thermometer (TEACHER LED EXPERIMNET!!)

-Pour equal parts of tap water and rubbing alcohol into the bottle, filling about 1/8 to a 1/4 of the bottle.  Add a couple of drops of food coloring and mix it up.  Put the straw in the bottle, but don't let the straw touch the bottom (DO NOT DRINK THE MIXTURE).  Use the modeling clay to seal the neck of the bottle so the straw stays in place.  Make sure your hands are warm and hold them on the bottle and watch what happens to the mixture in the bottle. 
-Remind students that air molecules expand when they get warm.  Because it does this, the liquid could not fit in the bottom of the bottle anymore.  As the alcohol expanded, it moved the colored mixture up through the straw.  That’s how a thermometer works and why higher temperatures mean hotter air.  
-Starting today, record the daily temperature on our charts along with the weather and wind.

Closure/Assessment:

-Daily recording of temperature along with weather

 **This is a skill that is taught in math early in the year so students are already familiar with the concept.  Today we just proved why thermometers work the way they do.**
Post Assessment
1. Select the object that can be moved by turning on a fan? 


    a)                                 b)                                      c)
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2.  When air molecules get warm, what do they do?  

a) They get closer together.

b) They get spread apart.

c) They don’t do anything.
3.  Which rain gauge shows more precipitation
                        a)                                   b)                                        c)
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4. What thermometer shows the temperature that means you need to wear a coat?  
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5.  Which tool did we make in class that measures wind speed?
a) thermometer               b)  anemometer            c)   rain gauge
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6.   If I was measuring precipitation, which weather tool would I be?

       RBT Tag – C6

a) wind sock

b) rain gauge

c) thermometer
7.   Looking at the calendar, tell what the wind speed is on January 17?

   January

	
	
	1

5 mph
	2


	3


	4

4 mph
	5

10 mph

	6

13 mph
	7

17 mph
	8


	9


	10

22 mph
	11
	12



	13


	14


	15
	16
	17

6 mph
	18
	19

	20


	21

15 mph
	22
	23

7 mph
	24
	25
	26

	27


	28


	29
	30
	31

25 ph
	
	


8.  Looking at the calendar, what was the temperature on May 26th?
	
	
	
	1
	2
	3
	4
65 degrees

	5

75 degrees
	6
	7
	8
	9
	10
	11

72 degrees

	12

77 degrees
	13
	14
	15
	16
	17
	18

78 degrees

	19

80 degrees
	20
	21
	22
	23
	24
	25

68 degrees

	26

75 degrees
	27
	28
	29
	30
	31
	


Use the words in the word bank below to identify each weather instrument.

	wind vane             anemometer             thermometer             rain gauge
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Students will also complete the L portion of the KWL chart we started on Day 1.
Appendix A

November 2011

	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday

	
	
	1


	2
	3
	4
	5

	6
	7
	8


	9
	10
	11
	12

	13
	14
	15


	16
	17
	18
	19

	20
	21
	22


	23
	24
	25
	26

	27
	28
	29


	30
	
	
	


Appendix B
Directions:  Cut the pictures at the bottom of the page apart.  Glue them to the correct side that shows what kind of weather you would need to wear those clothes.

	Hot
	Cold
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Appendix C
Record your results from your experiments with the straw and air here.

	Item
	Record what happened here.  Did it move or not moved when you blew air through the straw?

	Feather


	

	Ping pong ball
	

	Cotton ball
	

	Balloon


	

	Rock


	

	Pencil top eraser
	


Record your results from your experiments with the straw and air here.

	Item
	Record what happened here.  Did it move or not moved when you blew air through the straw?

	Feather


	

	Ping pong ball
	

	Cotton ball
	

	Balloon


	

	Rock


	

	Pencil top eraser
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