Percent Reflectivity

By: Kevin Finnerty

Teacher Handout

Note to the teacher: this is best taught as an enrichment to the unit on insolation and seasonal changes

Primary NYS Science Content: Standard 4

· Key Idea 2 Many of the phenomena that we observe on Earth involve interactions among components of air, land, and water.

2.1a Earth systems have internal and external sources of energy, both of which create heat.

2.2a Insolation heats Earth’s surface and atmosphere unequally due to variations in the materials absorbing the energy.

Primary NYS Process Skills:

· Standard 1 Mathematical Analysis

· Key Idea 2 Deductive and inductive reasoning are used to reach mathematical conclusions.
· Studying how materials and angles of incidence affect reflectivity, students will look at trends, and graphs to draw conclusions.
· Key Idea 3 Critical thinking skills are used in the solution of mathematical
· Deciding the most reflective material and angle of incidence.
· Standard 6 Interconnectedness

· Key Idea 2 Models are simplified representations of objects, structures, or systems used in analysis, explanation, interpretation, or design. 
· The model of the earth’s surface and the atmosphere are used to study reflection.
· Key Idea 3 The grouping of magnitudes of size into a series of relative order provides a useful way to deal with the immense range of scales in the ecosystem.
· The simplification of the model allows us to say that atmosphere is close to the sheet of reflective paper (earth’s surafce).
Instructional/Learning Objectives:

1. Understand the relationship between material properties, and angle of incidence with reflection of light..

2. Explain how the change in sun angle causes the change in reflfection

3. Define the following terms; solar cell, incident ray, angle of incidence, %reflection, reflected ray.

4. Improve their skills in measuring angle with a  protractor and voltages with a multimeter.

5. Improve their calculator skills in performing percentage calculations.

6. Explain why the percentage calculation is a useful method for studying light lost to reflection.

7. Choose the material and angle that allows for the most absorbance.

Do Now: Answers are from the diagram in the handout.

Motivation: ICP, in affiliation with NASAGISS, has a charge to understand the processes that affect the global climate.  One such process is the role of aerosols in the atmosphere.  You are chosen as a team leader to investigate the change in percentage of reflection of incoming solar radiation (insolation) vs. atmospheric aerosols and the angle of incidence of the insolation.  You are given a simplified model to work with to investigate the variables in question. 

Developmental Strategies:

1. Have students read the  Background aloud in class.

2. Review the Do Now.

3. Elicit the AIM from the students after the information is read out and the motivation is discussed.

4. Show the students a solar cell and briefly explain their function.

5. After reviewing the Do Now and the Activity in the handout,  distribute the equipment and have the students perform the Lab Activity.

8. Guiding question. Why simplify a model?  In any model, simplifications are made to make the model easier to understand. A simplification here is that the earth’s atmosphere is thin enough compared to the earth to be modeled by a layer of dust on a sheet of paper.  How does that make the “math” easier?  For a person standing on the earth, does the earth actually look “flat” in comparison to the thickness of the atmosphere? (hint: the radius of the earth is 6800 km and the thickness of the atmosphere is 12 km)

9. Summary question: based on your results what conclusions can you draw about the particle size and % reflection, material color and % reflection, angle of incidence and %reflection.  The teacher will basically be familiar with  the expected answers, but depending on how well  the students perform the experiments, the results could be different.

10. Assessment: The students will apply their insights from the lab activity to the scenarios presented and make their recommendations and predictions.

