




Radon and Lung Cancer
Testing for Cancer Subtypes with Biomarkers

Radon and Lung Cancer is an activity developed to help students understand the dangers of radon and lung cancer and what they can do to address it. Students often learn about the dangers of lung cancer through activities surrounding smoking.  Radon and Lung Cancer lets students understand about the environmental risks related to lung cancer and that things that are out of their control can increase their risk for cancer.  However, there are solutions to some of these risks, radon being one of them.  Students are unlikely to realize that themselves or family members may live in an area exposing them to radon.
 
This activity is broken up into three sections: pre-lab, lab, and post-lab.  The pre-lab focuses on the background research surrounding radon and cancer.  The lab activity provides students with the opportunity to observe the ELISA technique and interpret results to identify types of lung cancer.  The unit then concludes with a post-activity where they will address radon entering homes and make decisions about which solution would be best for their scenario.
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Students will know:
· What radon is and where it is found
· What a biomarker is
· Strategies to reduce radon levels
· What cancer is and that there are subtypes of each cancer

Students will understand:
· Radon is an environmental factor that can cause lung cancer
· Diagnoses can be made using specific biomarkers for that cell type
· False positives
Students will be able to:
· Diagnose patients from provided ELISA data with small cell or non-small cell lung cancer
· Evaluate the patient diagnosis in addition to environmental factors to provide recommendations for house repairs.













UNIT PLAN

Pre-Laboratory Engagement (45-60 minutes)
1. Students will read about radon and where it is found.
a. Students will complete the corresponding reading worksheet.
i. Radon Reading Worksheet KEY
2. Students will read the US News Article “Does Radon Exposure Cause Lung Cancer”
a. Students will complete the corresponding reading worksheet
i. Lung Cancer Reading Worksheet KEY


Laboratory Activity (45 minutes)
1. Students will watch “Radon and Lung Cancer Video 1” (04:59)
a. Students will complete Part I and II of the student worksheet.
2. Students will watch “Radon and Lung Cancer Video 2” (12:07)
a. Students will complete Part III and IV of the student worksheet.
3. Students will watch the Radon and Lung Cancer Walk Through video (31:18)
a. This will guide students through the student handout.  This can be provided before or after students submit their work
i. Student Worksheet Key

 
Post-Laboratory Extension (30-60 minutes)
1. Students will act as a consultant for home repairs for two of the patients using this worksheet. 
a. Students can watch this video explaining each of the radon mitigation options or read this article outlining radon reduction methods to inform their decision.
i. Consultant for home repairs KEY























STANDARDS ALIGNMENT

NGSS CONNECTIONS
MS-LS3-1. Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may affect proteins and may result in harmful, beneficial, or neutral effects to the structure and function of the organism.
 
MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.

 
TEKS CONNECTIONS
8.11(B) explore how short- and long-term environmental changes affect organisms and traits in subsequent populations.



LOUISIANA STANDARDS FOR SCIENCE CONNECTIONS
8-MS-LS3-1 Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may affect proteins and may result in harmful, beneficial, or neutral effects to the structure and function of the organism.
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