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What is the difference between weather and climate?[footnoteRef:1] [1:  http://oceanservice.noaa.gov/facts/weather_climate.html] 

Weather reflects short-term conditions of the atmosphere while climate is the average daily weather for an extended period of time at a certain location. 

What types of weather are there?[footnoteRef:2] [2:  http://www.weatherwizkids.com/] 

There are a number of different types of weather conditions: clouds, rain, hail, sleet, snow, fog, dust storm, hurricane, tornado, wind, lightening, thunderstorm, and sun.

What factors affect weather?[footnoteRef:3] [3:  http://science.jrank.org/pages/7332/Weather.html] 

Weather conditions are determined by six major factors: air temperature, air pressure, humidity of the air, amount and kind of cloud cover, amount and kind of precipitation, and speed and direction of the wind.

What climate regions are there?
There are six main climate regions:  tropical rainy, dry, temperate marine, temperate continental, polar, and highlands.

What factors affect climate?[footnoteRef:4] [4:  https://www.classzone.com/books/earth_science/terc/content/investigations/es2101/es2101page02.cfm] 

There are different factors that affect climate around the world. It is the varying influence of these factors that lead to different parts of the Earth experiencing differing climates. The most important natural factors are: distance from the sea, ocean currents, direction of prevailing winds, shape of the land, distance from the equator, vegetation, and the El Niño phenomenon.  Human activity, such as altering the surface of the land and the composition of the atmosphere, affects the natural flows of energy and materials around the planet and consequently are altering the climate.

What are clouds?[footnoteRef:5] [5:  http://www.weatherwizkids.com/?page_id=64] 

Clouds are visible water droplets or ice crystals in the atmosphere. They are created as water vapor reaches saturation and condenses.

How do clouds form?
Clouds form from various processes. As air is lifted, it is cooled. Colder air holds less water vapor than warm air. This causes condensation. Water vapor will condense into tiny water droplets as saturation is reached. These water droplets make up the clouds that we see.

What is rain?[footnoteRef:6] [6:  http://www.weatherwizkids.com/?page_id=66] 

Rain is liquid water in the form of droplets that have condensed from atmospheric water vapor and then precipitated —that is, become heavy enough to fall under gravity. Rain is a major component of the water cycle and is responsible for depositing most of the fresh water on the Earth. 

How does rain form? 
Warm air turns the water from rivers, lakes, and oceans into water vapor that rises into the air. That water vapor forms clouds, which contain small drops of water or ice crystals (depending on how high the cloud is and how cold it is). As clouds rise higher and higher, the air gets colder and colder. When the water vapor in the cloud becomes too heavy, it falls back to the ground as rain or snow.



	Further readings 

	
Climate vs. Weather: https://www.epa.gov/climate-indicators/weather-climate
Climate regions: https://www.nationalgeographic.org/encyclopedia/climate/
What makes it rain?: http://scijinks.jpl.nasa.gov/rain/ 




	Standards - What standards are being met by teaching this lesson?

	
· K-12 Integrated Environmental and Sustainability Learning Standards (See Appendix Table 1)
· California Education and the Environment Initiative (See Appendix Table 2)
· Next Generation Science Standards (See Appendix Table 3)
· Common Core State Standards (See Appendix Table 4)




	Necessary supplies - What supplies will you need to teach the class?

	
· Copies of the provided Weather Worksheet (for each student)
· Copies of the provided weather coloring sheet (for each student)
· Shaving cream
· Five plastic cups (clear)
· Cold water
· Food coloring
· Printouts of The Weather Song (provided in the appendix) – enough for kids to share 
OR
· A large projection of The Weather Song to show the class




	Do Now - (Written on board/projector) What quick independent activity will students engage in as soon as they arrive in class that will review past learning or preview the day’s learning?  (5 minutes)

	
Place a copy of the provided Weather Worksheet on each child’s desk or table before they enter the classroom. Have a white board, black board, or large sheet of paper prepared for writing down key concepts.

As the students come in, introduce the worksheet to them.

I would like you all to look at this worksheet and circle which pictures are examples of weather. What do you think weather is? 




	Objective for the Day – (Written on board/projector) What skill are you going to teach and what should the students be able to do by the end of the class to demonstrate what they have learned?

	
You will come away from this lesson with a better understanding of the differences in weather. 
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	Purpose – Why is it important for students to learn this skill? Explain why today’s lesson matters. 

	
Students who have an understanding of weather will be better suited to grasp the difference between weather and climate and the meaning of climate change later in their education. 




	Teaching the Skill – How will you teach this skill to students? What will the examples and the modeling look like? How will you ensure that all students are actively participating in the lesson?

	Step 1:
	
Examples of Weather - Introduction (5-10 minutes)

Give the students a few minutes to complete the provided worksheet. Then review it with them:

Is the first picture an example of weather? Yes! This is an example of stormy weather! 

Is a glass of water an example of weather? No, of course not! Perhaps you’d drink more water when the weather is hot, but it is not an example of weather itself. 

Continue through the rest of the examples. Finish off with a formal introduction of the topic:

Weather refers to the state of the atmosphere (or sky) in a certain place. Today, we’re going to learn all about weather!


	Step 2:
	
Class Brainstorm (10 minutes)

Ask the students to share words related to weather or that describe weather. Be sure to remind them to politely raise their hands and offer one answer at a time.

Here are some things they should be able to come up with: Rain, sun, cold, hot, snow, windy, stormy, ice, etc. 

Write these words on the board/blackboard/presentation paper. Next, select a few weather words to focus on and ask the students to describe what they might wear for that type of weather. For example:

If the weather is rainy, what are you going to wear or use? 
Possible answers: rubber boots, raincoat, umbrella, etc.

If the weather is sunny, what are you going to wear/use?
Possible answers: shorts, tank top, flip flops, sunscreen, sun hat, etc.

If the weather is snowy, what are you going to wear or use?
Possible answers: snow jacket, snow boots, scarf, warm hat, gloves, etc.


	Step 3:
	
The Weather Song (10 - 15 minutes)

For this activity, pass out the printouts of the song, or put the lyrics up on a projector. (The sheet is attached.) This song is sung to the tune of “Twinkle Twinkle Little Star.”

First, sing “Twinkle Twinkle Little Star” so the kids can hear the tune. Then sing it again with the new lyrics. 

Next, have the students repeat each line after you.

Third, have all the students join you in singing the song.

If you like, you can add kinesthetic learning tools. For instance, when the lyrics say, “Or will it rain on me,” they can mimic falling rain with their fingers. For many children, having a movement to attach to a concept will help them remember it.


	Step 4:
	
Make a Cloud Rain Activity (10 – 15 minutes)

This activity is designed to show students how the clouds make rain. You can start with this brief introduction:

Now, we’re going to do a short activity to see how clouds make rain! Clouds become dense and heavy with water droplets and when those droplets get heavy enough, they fall to the earth as rain! We’re going to divide into small groups to observe this on a smaller scale.

1. Divide the kids into five small groups.
2. Give each group a plastic cup.
3. Fill each plastic cup with ¾ cup of cold water.
4. Gently spray the shaving cream on top.
5. Ask them all to make predictions about what will happen if they put food coloring on top of the shaving cream. Write their predictions on the board or simply listen to them.
6. Let the children take turns putting a few drops of food coloring on top of the shaving cream.
7. Tell them to observe their cups without touching them.




	Practice - What will it look like when you give the students the chance to practice on their own?  What activity will students complete? Remember, you are gradually releasing responsibility to the students over the course of the lesson. Students should ultimately be practicing the day’s objective independently. They might start by working in pairs or groups or with some helpful resources before working on their own.  (5-10 minutes)

	
Finish the final activity with a short Q&A:

What did you see?
Why do you think it takes a while for the food coloring to come through the shaving cream?
What happens when clouds get too full of rain droplets?




	Closure – Discuss the day’s activity and lesson plan with the class.  

	
Hand out the provided weather coloring sheet for kids to color while answering the questions as a group.
What did we all learn about weather? What’s your favorite kind of weather? 




	Take Home/Homework – An activity for the students to take home and perform.  Optional: Have the students return the next day with proof of completion of the activity.

	
Ask the students to watch the weather when they go home after school and when they wake up the next day. This activity will keep them thinking about how weather changes over short periods of time and allow for a better understanding of the difference between weather and climate later in their education. 
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Appendix of Tables

Appendix Table 1: K-12 Integrated Environmental and Sustainability Learning Standards

	Standard 2:  The Natural and Build Environment

	· Students engage in inquiry and systems thinking and use information gained through learning experiences in, about, and for the environment to understand the structure, components, and processes of natural and human-built environments.




Appendix Table 2: California Education and the Environment Initiative

	Principle III: Natural Systems Change in Ways that People Benefit from and can Influence

	· Natural systems proceed through cycles that humans depend upon, benefit from, and can alter.

	Concept A: Students need to know that natural systems proceed through cycles and processes that are required for their functioning.




Appendix Table 3:  Next Generation Science Standards

	Earth's Systems

	· K-ESS2-1: Use and share observations of local weather conditions to describe patterns over time.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Analyzing and Interpreting Data: Analyzing data in K–2 builds on prior experiences and progresses to collecting, recording, and sharing observations.

Use observations (firsthand or from media) to describe patterns in the natural world in order to answer scientific questions. 

Connections to Nature of Science: Science Knowledge is Based on Empirical Evidence: Scientists look for patterns and order when making observations about the world.
	ESS2.D: Weather and Climate: Weather is the combination of sunlight, wind, snow or rain, and temperature in a particular region at a particular time. People measure these conditions to describe and record the weather and to notice patterns over time.
	Patterns: Patterns in the natural world can be observed, used to describe phenomena, and used as evidence.




Appendix Table 4: Common Core State Standards

	Mathematics

	Mathematical Practices

	Reason abstractly and quantitatively
· CCSS.Math.Practice.MP2: Mathematically proficient students make sense of quantities and their relationships in problem situations.

	English Language Arts 

	Speaking and Listening

	Comprehension and Collaboration
· CCSS.ELA-Literacy.SL.K.1: Participate in collaborative conversations with diverse partners about kindergarten topics and texts with peers and adults in small and larger groups.
· CCSS.ELA-Literacy.SL.K.3: Ask and answer questions in order to seek help, get information, or clarify something that is not understood.

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.K.4: Describe familiar people, places, things, and events and, with prompting and support, provide additional detail.
· CCSS.ELA-Literacy.SL.K.5: Add drawings or other visual displays to descriptions as desired to provide additional detail.
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