

First Grade: Climate and Weather

	Background - What does the teacher need to know before teaching this lesson? 

	[image: Description: http://www.fun-facts.org.uk/images/earth-weather.jpg]

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:  http://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 is air?[footnoteRef:5] [5:  http://eo.ucar.edu/kids/sky/air1.htm] 

Air is a mixture of different gases that covers the Earth in a layer over 400 miles high. This layer is called the atmosphere. It contains roughly 78% nitrogen, 21% oxygen, and smaller amounts of argon, hydrogen, carbon dioxide, and others.

What is air temperature?[footnoteRef:6] [6:  https://www.americangeosciences.org/education/k5geosource/content/weather/how-do-we-measure-air-temperature] 

Air temperature is a measure of how hot or cold the air is. It is the most commonly measured weather parameter. More specifically, temperature describes the kinetic energy, or energy of motion, of the gases that make up air. As gas molecules move more quickly, air temperature increases.

What causes temperature of the air?[footnoteRef:7] [7:  http://www.geography4kids.com/files/atm_temp.html] 

The temperature of the air is caused by the combination of air, water, and land working together. Those three factors heat and cool areas at different rates. Temperature also varies by the time of day, the season, or even the year.  
   
Why is air temperature important?[footnoteRef:8] [8:  http://www.fondriest.com/news/airtemperature.htm] 

Air temperature affects the growth and reproduction of plants and animals, with warmer temperatures promoting biological growth. Air temperature also affects nearly all other weather parameters. For instance, air temperature affects: the rate of evaporation, relative humidity, wind speed and direction, precipitation patterns and types, such as whether it will rain, snow, or sleet.

How is air temperature measured?[footnoteRef:9] [9:  https://wright.nasa.gov/airplane/temptr.html] 

Temperature is usually expressed in degrees Fahrenheit or Celsius. 0 degrees Celsius is equal to 32 degrees Fahrenheit. Room temperature is typically considered 25 degrees Celsius, which is equal to 77 degrees Fahrenheit.


	Further readings 

	
Climate vs. Weather: https://www.epa.gov/climate-indicators/weather-climate
Climate regions: https://www.nationageographic.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?

	
· Thermometer Sheet (provided in appendix)
· Temperature story packet
· 3 thermometers 
· Ziploc bag filled with ice
· Shoe box or aluminum foil




	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?  (5-10 minutes)

	
Ask students to take out a piece of paper and a pencil and write down words they associate with the word “weather.”

What kinds of words did they write down?

What about “climate”? What’s the difference?

Weather refers to the short-term atmospheric conditions in a given location. An example is rain. Climate refers to the long-term, average conditions of a region. 

Provide students with examples so they can better comprehend the difference.

What is the weather like today? What about the weather yesterday?
What is our climate like in the winter? What about the summer?

Explain that while weather conditions may change from day to day, climate does not. For example, if one summer is hotter than the previous summer that does not in itself indicate a change in climate. However, if the average temperature is higher or lower over ten summers in a row, that is a change in climate.

Here's an easy way to remember the difference between weather and climate: climate helps you decide what clothes to buy, and weather helps you decide what clothes to wear each day.




	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?

	
Today you will learn 
· The difference between climate and weather
· How to read a thermometer 

Keywords:
Weather
Climate
Thermometer
Temperature


	Purpose – Why is it important for students to learn this skill? Explain why today’s lesson matters. 

	
For students to understand the concept of climate change, they’ll first need to understand the difference between weather and climate.




	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: 
	
Weather: How to Read a Thermometer (10-15 minutes)

Show students what a thermometer looks like.

Has anyone seen one of these before? What does it do? 

A thermometer is a tool used to measure temperature.

How do we read a thermometer?

We read a thermometer by comparing the height of the mercury (the red line) to the Fahrenheit line. If we look at the Fahrenheit line (marked with F⁰ - the symbol is called a degree sign) and match it with the top of the red line, we can see how hot it is outside.

If the red line is up at 90⁰F that means it’s very hot outside. If the red line is below 25⁰ F, it is very cold outside and maybe even snowing! A comfortable temperature – comfortable enough to wear a t-shirt, that is – is usually between 65⁰ F and 75⁰ F.

Pass out Today’s Temperature Worksheet (provided in the appendix). Pass around a couple thermometers 

Ask Students:  Make predictions based on their environment. Do you feel warm, cold, or comfortable? What do you predict the thermometer will read? Have students read the thermometer to check their predictions. Ask a few students to tell you what they found. If possible, conduct this activity outside.

Now that they know the numerical value on thermometer, ask the students to write the date on their worksheet and color in the weather the thermometer is reading today with a red crayon.


	Step 2: 
	Thermometer Experiment (15 minutes)

Now pass out three thermometers. (They do not have to be mercury thermometers.) Show the students that all three have the same readings. Explain to them that you are going to place the thermometer in three different settings and it is their job to predict (guess) what the readings will be.

Place the first thermometer in a Ziploc bag with ice. Place the second thermometer on a desk in the classroom away from anything especially hot or cold. Place the third thermometer in a shoe box in the sun. (If sunlight is not available, wrap the thermometer in aluminum foil and blow carefully with a hot hair dryer for about 30 seconds.)

Remind students that a higher number on a thermometer reflects hotter weather and a lower temperature reflects cooler weather.  

Write three words on the board: low, medium, high. Ask students to number a piece of paper from one to three. 
· Number one will represent the thermometer in the Ziploc bag with ice. 
· Number two will represent the thermometer on the desk. 
· Number three will represent the thermometer in the box/aluminum foil. 

Have the students individually make their predictions on the piece of paper (low, medium, or high). 

Now go through each thermometer with the class and reveal the readings. Allow the students to check their predictions.


	Step 3: 
	
Weather Poems (5 – 10 minutes)

To reinforce the concept of weather, choose from selected Scholastic poems in the appendix to read to the students. 





	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. 

	
Weather Forecasting Contest (5 – 10 minutes)

This lesson can end with a Weather Forecasting Contest. Based on today’s weather, what do the students think tomorrow’s weather will be like? 

Ask them to fill out the “Tomorrow’s Weather” thermometer sheet up to the numerical reading of the thermometer. Students should also include the exact thermometer reading they predict and adjectives that describe tomorrow’s weather, such as cloudy, sunny, hot, cold, or rainy. 

Keep the predictions in the classroom overnight and give a small prize to the student with the closest guess the following day (sticker, keychain, etc.).




	Closure - What will you do to wrap up the class and check one more time for student understanding of the objective? (5 minutes)

	
Take a few minutes to review the major concepts from this lesson:

What is the difference between climate and weather?
What does a thermometer tell us?




	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.

	
 


















































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.

	Standard 3: Sustainability and Civic Responsibility

	· Students develop and apply the knowledge, perspective, vision, skills, and habits of mind necessary to make personal and collective decisions and take actions that promote sustainability.




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.
	Concept C: Students need to know that human practices can alter the cycles and processes that operate within natural systems.




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.

	Earth and Human Activity

	· K-ESS3-2: Ask questions to obtain information about the purpose of weather forecasting to prepare for, and respond to, severe weather.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Asking Questions and Defining Problems: Asking questions and defining problems in grades K–2 builds on prior experiences and progresses to simple descriptive questions that can be tested.

Ask questions based on observations to find more information about the designed world.

Obtaining, Evaluating, and Communicating Information: Obtaining, evaluating, and communicating information in K–2 builds on prior experiences and uses observations and texts to communicate new information.

Read grade-appropriate texts and/or use media to obtain scientific information to describe patterns in the natural world.
	ESS3.B: Natural Hazards: Some kinds of severe weather are more likely than others in a given region. Weather scientists forecast severe weather so that the communities can prepare for and respond to these events. 

ETS1.A: Defining and Delimiting an Engineering Problem: Asking questions, making observations, and gathering information are helpful in thinking about problems.
	Cause and Effect: Events have causes that generate observable patterns.

Connections to Engineering, Technology, and Applications of Science: Interdependence of Science, Engineering, and Technology: People encounter questions about the natural world every day. 

Influence of Engineering, Technology, and Science on Society and the Natural World: People depend on various technologies in their lives; human life would be very different without technology.

	Earth's Place in the Universe

	· 1-ESS1-2: Make observations at different times of year to relate the amount of daylight to the time of year.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Planning and Carrying Out Investigations: Planning and carrying out investigations to answer questions or test solutions to problems in K–2 builds on prior experiences and progresses to simple investigations, based on fair tests, which provide data to support explanations or design solutions.

Make observations (firsthand or from media) to collect data that can be used to make comparisons.
	 ESS1.B: Earth and the Solar System: Seasonal patterns of sunrise and sunset can be observed, described, and predicted.
	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.

	Model with mathematics 
· CCSS.Math.Practice.MP4: Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace.

	Measurement and Data 

	Measure lengths indirectly and by iterating length units.
· CCSS.Math.Content.1.MD.A.1: Order three objects by length; compare the lengths of two objects indirectly by using a third object.

	English Language Arts 

	Reading: Informational Text

	Key Ideas and Details 
· CCSS.ELA-Literacy.RI.1.1: Ask and answer questions about key details in a text.

	Integration of Knowledge and Ideas 
· CCSS.ELA-Literacy.RI.1.7: Use the illustrations and details in a text to describe its key ideas.

	Speaking and Listening

	Comprehension and Collaboration
· CCSS.ELA-Literacy.SL.1.3: Ask and answer questions about what a speaker says in order to gather additional information or clarify something that is not understood.

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.1.4: Describe people, places, things, and events with relevant details, expressing ideas and feelings clearly.
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