PolarTREC Lesson Plan Template

Please fill in all fields or write in “not applicable” (n/a) where appropriate. Where you are asked to select one of many choices, please mark your choice by highlighting or changing text color or style. This template is available on your PolarTREC flash drive and online. Revised: 4/27/2010
Name of Person Submitting Lesson: Kevin McMahon, 2011 PolarTREC teacher


Date:  December 29, 2011

Title: 

Create a short, catchy title that gives readers and idea about the nature of the lesson.

Can Carbon Dioxide Really Act Like A Greenhouse?


Topic: 
Highlight (or BOLD) up to five subtopics that relate most to the submission.  Your choices don’t have to be all from one topic but can be interdisciplinary, if appropriate.
Earth Science

Region: 

Choose the region that most applies to your lesson.

· Arctic

· Antarctic


Completion Time: 

Please specify the amount of time it takes to complete the specified lesson.
· Less than a week

Permission: 

Please specify your preference for sharing this lesson: 

· Download share and remix: Viewer may download the submission, use it as needed, share it with others, and change components to suit their needs. Additional changed versions of the submission can be resubmitted to the Learning Resources.

Grade Level: 

Select the grade level category that most applies to your lesson:

· Middle School and up


Overview:  

Type about three sentences that briefly describe the lesson. The overview may include, but is not limited to, the creator's name, what expedition they are connected with, what inspired them to create the lesson, the main objective, information about the science the lesson is based on, what is most fun about it, a fun fact, a quote, etc.

Textbooks say that carbon dioxide is a greenhouse gas and can make earth’s climate hotter.  Try this lab to see if carbon dioxide gas can really act like a greenhouse.

Objectives: 

State or list one or more objectives of the lesson plan. An objective clearly states what students should know at the completion of the lesson. 

Students shall be able to make a hypothesis, perform an experiment, analyze data and write a conclusion based on the evidence from their experiment.


Materials: 

List the materials needed for completion. List as many materials as you need. Worksheets, data sets, rubrics, or other documents can be sent as separate attachments. If materials are not needed for this lesson, type n/a.
Student Lab Report Handout for each student

Lab materials for each group:

· Two 2-liter bottles

· Ruler

· Two thermometers

· One 100 watt incandescent light bulb

· One clamp light

· A clock or watch

· Four cups of dark, dry soil

· Rubber or flexible plastic tubing

· (like the aquarium tubing for an air pump)

· 1 glass flask with a 1-hole rubber stopper

· 3 alka-seltzer tablets

· water at room temperature

· 1 stand for the thermometer (like a wooden test tube rack)

Lesson Preparation: 

List or write brief paragraphs describing the steps needed to complete the lesson. Also list or include a paragraph describing the content that must be covered prior to the start of the lesson.

The teacher should try this lab in advance before trying it with students. Some things to consider: 

1.  Make sure that the water is at room temperature. 

2.  Make sure the light source is shining equally on both 2-liter   bottles.

3. We used chairs on which to clip the clamp light. You may have to experiment to see what works best in your classroom. 

4. We used wooden test tube racks to hold our thermometers in place.  Again, you will need to experiment in advance to see what works best in your classroom.
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This lesson works well if the students have prior knowledge of greenhouse gases and the greenhouse effect. The day before the experiment, students should complete the introduction and write a hypothesis to the question:  Can carbon dioxide really act like a greenhouse and make the climate warmer?

Also, the teacher should do the pre lab set up before the day of the lab. See picture above for an example of how to set up this lab.

Pre Lab Set Up

1. Carefully cut off the tops of the empty two-liter bottles so they are about eight inches in height. Punch a small hole in each bottle about 5 inches up from the bottom (although you may need to adjust this hole location slightly depending on what you use to hold the thermometers in place).

2. Label one of the bottles “Earth with Air”.  Label the other bottle “Earth with Extra CO2”.

3. Place about 2 inches of dry, dark soil in the bottom of each plastic bottle.  Insert the thermometer through the holes in the bottles so that the end of each thermometer is in the middle of the air space.

4. Place the light about 8 to 10 inches from the top of the bottles so that the light will shine equally on both bottles.

5. Connect the tubing to the hole in the rubber stopper.  Place the other side of the tubing (without the stopper) in the bottle labeled “Earth with Extra CO2.”

6. Fill the glass flask halfway with water. The water should be at room temperature.


Procedure: 

Describe the steps needed to complete the lesson.

1. Divide the students into groups. Groups of 4 work well.

2. Make sure each student has a handout.

3. Pre-Lab Checklist.  After each group has gotten their materials, have them check to see that:

(a) the lamp is placed 8 to 10 inches from the 2-liter bottles and that the light is an equal distance from each bottle.

(b) The lamp is turned off.

(c) The thermometer end is in the middle of the air space in the bottle.

(d) One end of the tube is two inches from the bottom of the bottle labeled “Earth with Extra CO2” and the other end of the tube is in the hole of the rubber stopper.

4. Students should place one alka-seltzer tablet in the flask and cover it with the stopper. Wait 90 seconds. Then, students repeat this step with the second and third tablet making sure to wait 90 seconds each time. 
5. Students remove the tube from the 2-liter bottle labeled “Earth with Extra CO2” so no more carbon dioxide can enter the container.

6. Students turn on the light. Students should observe and record the temperature of the gases in each bottle every minute for ten minutes and record them in the student handout.

7. Students discuss their results with their group and complete the rest of the lab report.  They can then share their group’s results with the class.

[image: image2.jpg]



Extension: 
Students can graph their results.


Assessment: 

Describe how student understanding, learning, and achievement are evaluated for this lesson. List any related documents (e.g. surveys, rubrics) when submitting the lesson and send them separately.
The teacher can use the student lab report to assess student understanding.

Author / Credits:

Specify who created this lesson. Include your contact information if you are willing to be contacted regarding the lesson.  If this lesson is adapted from another source, please also include that reference information.  For example: “Adapted from “How Cold is it?” Project Wild Curriculum (1990), State of Alaska Department of Fish and Game.

This lesson was adapted from the Connecticut Department of Transportation’s lesson entitled “Can Gases Act Like A Greenhouse?” which can be downloaded at
www.planetconnecticut.org/teachersadministrators/pdfs/lesson1.pdf .

File Attachments: 

Please list the attached worksheets, data sets, and other associated materials that go with the lesson. (Send files that go with this lesson as separate attachments)

Student Lab Report Handout

Standards: 

(1) Select the appropriate National Science Education Standards for this lesson. (To select a standard, just highlight, underline, or bold your selection). 

Example: US.NSES.9-12.sci.B.a and 9-12 sci.D.c
*Physical Science – structure of atoms; Earth and Space Science – Origins and evolution of earth system

(2) Include any additional state or other National standards, as needed. 
Example: Alaska Science Standards

US.AK.9-11.sci.16

B1 - Concepts of Physical Science

US.AK.9-11.sci.16.1

SB Students develop an understanding of the concepts, models, theories, universal principles, and facts that explain the physical world.
National

Content Standards, Grades 5-8

Content Standard A:  Science As Inquiry

a. Abilities necessary to do scientific inquiry

b. Understandings about scientific inquiry

Content Standard B: Physical Science

a. Properties and changes of properties in matter

b. Motions and forces

c. Transfer of energy

Content Standard C: Life Science

a. Structure and function in living systems

b. Reproduction and heredity

c. Regulation and behavior

d. Populations and ecosystems

e. Diversity and adaptations of organisms

Content Standard D: Earth and Space Science

a. Structure of the earth system
b. Earth’s history

c. Earth in the solar system
Content Standard E: Science and Technology

a. Abilities of technological design

b. Understandings about science and technology

Content Standard F: Science In Personal and Social Perspectives

a. Personal health

b. Populations, resources, and environments

c. Natural hazards

d. Risks and benefits

e. Science and technology in society

Content Standard G: History and Nature of Science

a. Science as a human endeavor

b. Nature of science

c. History of science
Georgia Performance Standards

S6CS5. Students will use the ideas of system, model, change, and scale in exploring scientific and technological matters.  

S6CS9. Students will investigate the features of the process of scientific inquiry. 
Resources: 


List relevant books, maps, posters, websites, videos, etc. that serve are additional resources for the lesson. If known, include resource authorship, dates, publishers, ISBN number, website URL, and any other information necessary for finding the additional resources.
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