
Lesson 6: Teacher Reference

Exploring Possible Causes of Warming
Background
In pilot studies of Lesson 1, most students identified “pollution”, “carbon dioxide”, and “greenhouse gases” as the cause of temperature change. That is the reason Lesson 6 focuses directly

on what’s happening in the atmosphere. It is possible that your students may believe that the sun is getting warmer or closer to Earth or that warming temperatures are caused by the

ozone hole. If your students identified these as possible warming mechanisms it is important to explore them briefly to help students recognize that neither one is causing rising

temperatures. Use the guidance below to adjust lesson 6.

Time
This will add 1 instructional class period OR can be assigned for home learning or independent learning.

Materials and Advanced Preparation
Computer or device with access to the internet OR print as handouts

NASA Climate website Frequently Asked Questions

Is the sun causing global warming? located at https://climate.nasa.gov/faq/14/is-the-sun-causing-global-warming/

Is the ozone hole causing climate change? located at https://climate.nasa.gov/faq/15/is-the-ozone-hole-causing-climate-change/

The reading level of these short explanations may be higher than is accessible for some of your students. Below are options to make these articles more accessible:

Make a handout using the text from these webpages. Modify the text to be more accessible by shortening sentences and replacing unnecessary vocabulary (e.g., replace

“stratosphere” with “upper atmosphere” and replace “troposphere” with “lower atmosphere”.

Have students complete these readings in partners and discuss confusing sentences as they read.

This site provides free readability testing and makes specific suggestions on how to change the text: https://readable.com/

Warning
Both texts “give away” some of the science that students will figure out in the rest of lesson 6 and 7 - that greenhouse gases are causing the warmer temperatures. The mention of

greenhouse gases in these articles are brief and the articles do not explain the mechanism for how greenhouse gases cause warming. If possible, try to avoid emphasizing these parts of

the readings. If you make handouts, delete these references as they are not important.

Activity 1: Revisit Lesson 1 Initial Model (5 min)
Use students’ initial models to focus them on different mechanisms they thought could be important to investigate.

Say, At the start of the unit we brainstormed some different ideas that could be causing temperatures to go up. In this lesson, we’ll investigate those different possible mechanisms.

Ask students who thought the sun may be causing warming to explain their thinking again.

Repeat with students who thought it could be related to the ozone hole.

Say, I found a resource from NASA where other people have asked NASA Scientists these same questions. We’re going to read the scientists’ responses and see if this can clarify the role of

the Sun and the role of the ozone hole in these warming temperatures.
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Activity 2: Individual or Partner Reading (20 min)
Introduce students to the two texts that they will read.

Is the sun causing global warming? located at https://climate.nasa.gov/faq/14/is-the-sun-causing-global-warming/

Is the ozone hole causing climate change? located at https://climate.nasa.gov/faq/15/is-the-ozone-hole-causing-climate-change/

Set the purpose of the reading. Say, We’re trying to figure out if either one of these is causing a change in temperature or causing temperatures to go up. As we read, what should we pay

attention to to help us answer our questions?

Listen for students to suggest

If the scientists say whether that thing affects temperature on Earth.

If the scientists say whether it is related or not related to the temperatures going up.

If the scientists give evidence to support what they claim.

Prepare students to read 1 of the 2 articles and get them started.

Assign students to read individually or in partners.

Have them read online or from a printed handout.

Allow students to choose which one they want to read more about and why. Make sure that at least some students are reading each of the articles.

Preview your class’ close reading protocol with students and how you want them to annotate text.

Give students up to 15 minutes to read.

If students read individually, allow them time to discuss their ideas with a peer before whole group discussion.

Activity 3: Facilitate a Consensus Discussion and Update Model (15 min)
Facilitate a sharing of what was learned from each article.

Focus on one mechanism at a time. Allow several students or partners to share what they learned about the mechanism answering the following questions:

Does it relate to temperature changes on Earth?

Is it related to or causing temperatures to go up right now?

What is the evidence to support the explanation?

Ask the students to co-construct a conclusion about the mechanism: Is it causing the temperature to go up? And how do we know? Have one student write down the class’ conclusion on

a sticky note and post it to the class’ initial model from Lesson 1, where that mechanism was on the model.

Repeat for the second mechanism.

Answer questions on the DQB. Locate questions from the DQB that are related to these mechanisms. Have students discuss how they would now answer those questions. Place a check

mark on them and/or move them to the location for answered questions.

Activity 4: Identify what other mechanisms remain (5 min)
Have students take another look at the remaining mechanisms on their initial consensus model. They can add new ones or clarify their thinking about the existing ones on the model.

Say, It looks like the other possible mechanisms for warming we have relate to things that could be happening in the atmosphere. Let’s investigate those in the next class period to see if

changes in the atmosphere may be related to the rising temperatures.
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