Crystal Graf
Terrific Temperatures
Science

Standards:
	CS Standards:
(partial) Supporting- 5.DA.CVT.01: Organize and present collected data to highlight relationships and support a claim.

Supporting- 5.DA.IM.01 Use data to highlight or propose relationships, predict outcomes, or communicate an idea.

	Wyoming NGSS 3D strands:
 Performance expectation:3-ESS2-1. Represent data in tables and graphical
displays to describe typical weather conditions expected during a particular season.

Cross Cutting Concepts: Patterns of change can be used to make predictions.

Disciplinary Core Idea: Scientists record patterns of the weather across different times and areas so that they can make predictions about what kind of weather might happen next. 
Science and Engineering Practices: Represent data in tables and various graphical displays (bar graphs and pictographs) to reveal patterns that indicate relationships. 
Wyoming CCSS:
	MP.2 reason abstractly and quantitatively
	MP.4 Model with mathematics

Summary:
This lesson is part of a larger unit by PhD science that explores weather and climate. This lesson is the beginning of a 3 lesson arc. The students will collect data on the average temperature for a given month. The student will record that data in a graphical format. The class will compile the temperature data into a graphical display for the purpose of noticing changes in average monthly temperatures and making predictions based on those patterns. Please note that anything from PhD Science is under copyright.


Science objectives: Graph and analyze year long temperature data to describe weather conditions throughout the year. Analyze historic temperature data to describe patterns in climate for a specific place.

Computer Science objective: Understand that computers help people to, analyze and show graphically, large amounts of data that would be unwieldy or inefficient for humans to graph by hand. Analyze graphical representations of temperature data to see patterns in climate over time for one area.

Vocabulary: 
	Bar graph
	Scale (related to graphing)
	Weather
	Temperature

Materials needed:

· A way to share data and graphs from a computer to the whole class i.e. projector
· 1 inch grid paper pre labeled for students (This is a blank 1 inch grid with some room to label)
http://www.math.kent.edu/~white/graphpaper/one-bold.pdf
· Pencils
· Access to a computer and internet for each child or small group of children
· Access to print the graphs that kids make 
· Calculators for each small group/child
· Tree pictures: https://www.shutterstock.com/image-photo/plane-trees-grove-springtime-142425139
https://www.shutterstock.com/image-photo/plane-trees-grove-wintertime-169023725


Guiding question: How does weather change throughout the year and over time? 

Engage:

Shows students the picture of the same tree during different times of the year.
 Plane Trees Grove Springtime Stock Photo
Plane Trees Grove Wintertime Stock Photo
	What are some similarities and differences that you notice between the two pictures?
· The trees look like the same tree
· The background looks the same
· One pictures shows green leaves on the tree while the other has snow

	Why do you think the trees look different?
· The trees changed because the weather changed
· The pictures were taken at different times of the year
· One was taken during winter and the other during spring/summer

Agree that they were taken during different times of the year and introduce the guiding question: Guiding question: How does weather change throughout the year and over time? Ask students how they could begin to answer this question.

How could we prove that weather changes throughout the year?
· We could collect temperatures for the whole year.
· We could graph the data to organize it 


Explore:
As a class, students brainstorm where data could be found and ways that they are familiar with showing data graphically. A pictograph may come up or a bar graph as these are the most common exposures for students at this level.

Review computer search safety rules and what types of websites may be best to look at to find data about the weather for the previous year. 

Teacher Tip: You may want to show a few websites and see if they have the same average temperature for one month. This could start a class conversation about whether everyone should get their data from the same place or if they should be allowed to gather data from different websites. If you would rather print data out for students so they are all working from the same data set you could have the same conversation about why everyone should work from the same set of data.

Students should be given blank inch grid paper and asked to record the data for the average temperature for their month. You may have to help them with the averaging as many websites have the average high and the average low. You can either decide to show both, or average those for a monthly “average” temperature. 

Teacher Tip:The students should be allowed to determine the scale and how they represent their data this first time through. Students will inevitably use no scale or nontraditional graphing techniques. This will be a great time for them to discover why graphs need to be standardized when they go to compare the months over the year.

Explain: 

The students need to line up their graphs to show the whole year at a glance. See if students notice a pattern or anything about the graphical representations.

Teacher Guidance: Lead students to a place where they see that patterns can only be seen and analyzed if you are all working on a standardized graph with the same scale and graph type.

This is the time to introduce the website: Create a Graph Classic - Bar Graph - NCES Kids' Zone

As a class, you can decide from everyones’ data what the low end of the scale and the high end should be. You can also decide on labels for the axises and a title for the graph. 

Have students enter their data again using the website and then print out the graphs. During this class discussion students should begin to see patterns in the temperatures and may begin talking about seasons. 

Prompting questions: How did the average temperature change throughout the year?
	Stems:
· One way the temperature changed during the year was _____________________.
· The coldest part of the year was in the months ____________________ and the warmest part of the year was during the months _________________.

Use these answers to help describe the major weather trends throughout the year.
· The temperature was coldest in ___________ and warmest in ______________.
·  The temperature steadily increased during one part of the year and steadily decreased during another.

Formative check: Look for evidence that students are describing trends in temperature throughout the year by combining and summarizing multiple data points.
If students are struggling, ask students to describe the trends they notice in smaller intervals, like three month or six month intervals then assist them to see how those patterns help describe the whole year.

Elaborate: Ask students- How we could show the average temperature for every month for the past ten years? Do you think we would see different patterns from year to year?

Wait for student input then ask: Would you want to collect all the data and do graphs by hand for all the data? Lead students to the idea that it would be easier to use the graphing program to do the representing instead of drawing all the bars by hand.

Then lead students through designing a new bar graph on the website Create a Graph Classic - Bar Graph - NCES Kids' Zone. Each group can be responsible for one year. 

The teacher can either print the data out or have kids all go to one website of historic weather data for their area. https://www.usclimatedata.com/climate/wyoming/united-states/3220 

When students are done with their graphs, print them out and have another discussion about the patterns that kids see each year and then over the years. Talk about what changes are happening and if the grouping of “seasons” has changed over time. You can use similar stems from the previous set of questions.

Evaluate:
Give students a year long graph of average temperatures from a climate system different from yours and have them discuss or write about the patterns they see in that system. For an interesting twist you might want to use data from the opposite hemisphere to see how expected “seasons” are only about perception.

pre/post
1. Give students graphing paper (prepared with a scale and labels) and a set of year long temperature data. Have students graph the temperatures to see where graphing skills are at. 

2. What is the weather like during the year in your place? How do you know what the weather is probably like?

3. Give the historic data for the same place with follow up questions:
3a. Do you see any patterns in what is happening to the temperature of your place?
3b. Describe the pattern you are seeing in temperatures and if there are any years that don't fit the pattern.

4. How can we use computers to help us when there are many pieces of data to represent?





