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Graphing Soil and Air Temperature
Grade Two
Lesson Summary

When to use this lesson
Use this lesson in spring after the class records soil and air temperature for several weeks.  This lesson is the second part of the Temperature and Animal Tracking in Spring activity to analyze collected temperature data.
Objective

Students will create a graph of air and soil temperatures to answer questions about the data.  
Materials

Worksheet for each student

Clipboard for each student

Pencil or two colored pencils for each student

Zinnia seeds
Estimated Duration  

30 minutes

Ohio Standards Connections

Science – Earth & Space
· Earth Systems C4:  Observe and describe that some weather changes occur throughout the day and some changes occur in a repeating seasonal pattern.

· Earth Systems C5:  Describe weather by measurable quantities such as temperature and precipitation.  Graph temperature over time and interpret results.  Read a Celsius or Fahrenheit thermometer to determine temperature.

Science – Scientific Inquiry
· Doing Scientific Inquiry B7:  Use appropriate tools and simple equipment/instruments to safely gather scientific data (e.g., magnifiers, timers, rulers, balances, calculators, and other appropriate tools).

· Doing Scientific Inquiry B8:  Measure properties of objects using tools such as rulers, balances, and thermometers (standard measurement).

· Doing Scientific Inquiry C6:  Recognize that explanations are generated in response to observations, events, and phenomena.

Mathematics – Data Analysis and Probability
· Data Collection A1:  Propose questions, use observations, interviews, and surveys to collect data, and organize data in charts, picture graphs, and bar graphs.

· Data Collection C2:  Read, interpret, and make comparisons and predictions from data represented in charts, line plots, picture graphs, and bar graphs.

Classroom Discussion
· This lesson is the second part of the Temperature and Animal Tracking in Spring activity to analyze collected temperature data.
· What is weather?  Weather is the condition of the air – things like hot or cold, windy, cloudy, wet.  This spring we have been using weather to understand how temperature varies in the air and soil and how these temperatures affect the kinds of animals that are active in the garden and plants that are growing.  
· What is the study of weather?  Meteorology.  Meteorologists study air, wind, rain to forecast weather.  Forecasters gather information from weather stations (pressure, temperature, winds, and humidity), satellites (temperature, cloud cover, and wind), and weather balloons (pressure, temperature, winds, and humidity).  Why is knowing weather important in the gardens?  Low temperatures may result in frost, which can kill plants.  Lack of rain in the forecast needs a watering plan, especially for newly germinated plants.

· What do you know about weather in each of our seasons?  When is it hot, cold, warm, cool, snowy, rainy?  Do these conditions exist every day in a season?  Does weather stay the same all day long?  Does temperature stay the same all day long?  What influences temperature during a day?  Cloud cover, sunrise, sunset, wind, rain.

· How have we been measuring weather?  We have been taking the temperature.  What instrument have we used?  A thermometer is an instrument used to measure temperature.  Heat causes liquid inside to expand and climb up the tube.  

Activity
· In advance, record the history of soil and air temperature on the worksheet and make a copy of the worksheet for each student.  
· We collected the temperatures of soil and air to understand how they change during spring.  Explain that students will create a double bar graph to make a picture of the collected data.  Collect the current soil and air temperature.
· Explain that students will create a graph to show air and soil temperatures for each date that data was collected.  Students will create a double bar graph, which is a side-by-side comparison soil and air temperature.  
· Start by discussing what is needed on all graphs while you show an example – a title, labels for the horizontal information and the vertical information.  Complete these parts on the worksheet together.  As you ask where the temperature should be labeled, remind them how a bar graph appears.  The bar moves up, so the temperature numbers should be on the vertical part of the graph.  That leaves the dates for the horizontal line.

· How should we number the vertical line – by ones, fives, tens?  Label the lines by counting by fives.

· Graph the air temperature for the first date and the soil temperature for the first date together.  How will we tell the difference?  All soil temperature should have one color or pattern, and all air temperatures should have one color or pattern.  After creating a bar for each temperature on the first date, ask how the reader of our graph will know which is which.  Create a key together in the upper right hand corner.  Next label the two bars with the date for the data.  Leave the next column of blocks blank and do the second set of information together.  

· Have the students work on the rest of the data in groups following the two examples you completed together.

Questions to discuss
· What can we learn from our graph?  We know that air and soil temperature usually are not the same.  Do both always increase?  Do both temperatures change by the same amount?
· Soil temperature will vary less than air temperature.  As the spring season continues, soil will gradually keep increasing as the surrounding air temperature stays warm.  Soil temperature increases more slowly than air temperature because the sun does not reach beneath the surface.  Weather conditions (like precipitation, wind, clouds) within the day, from day to day, or week to week will influence changes in air temperature.  Heat from the sun has a more direct impact on air temperature than soil.
· How could we change this graph to have a picture invertebrate activity with different temperatures?  We could add more bars to record information about insects and non-insects we counted.  Do we have enough information to include this?  No, we would have had to collect the information on the same date we collected air and soil temperature.
Planting Zinnia Seeds
· Plant zinnia seeds after students have completed their graph.

· Pick an area to plant.  Fourth grade students may plant along the chain link fence along the front driveway by the LES playground, along the building in front of LES, the Sunflower Reading Room (all beds), the flowerbed of the Back Courtyard, or the Perennial/Herb garden near the building only.  Please do not plant in or along the outside of the class beds.
· Zinnia seeds are planted ½ inch deep and about six inches apart in the front portion of the flowerbed.  
· Students dip their water bottle into a bucket to water their planting, and return the water bottles to the storage container for other students to share.  
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Graphing Soil and Air Temperature – Grade Two

Name: ___________________________________

	Your data of air and soil temperatures by date:




Title: ______________________________________________________________________________________
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