

	Connecting to the Next Generation Science Standards.

	Standard
HS-PS4 Waves and Electromagnetic Radiation

	Performance Expectation
HS-PS4-4 Evaluate the validity and reliability of claims in published materials of the effects that different frequencies of electromagnetic radiation have when absorbed by matter.

The chart below makes one set of connections between the instruction outlined in this article and the NGSS. Other valid connections are likely; however, space restrictions prevent us from listing all possibilities. The materials, lessons, and activities outlined in this article are just one step toward reaching the performance expectations listed below.


	Dimension
	Name and NGSS code/citation
	Specific Connections to Classroom Activity

	Science and Engineering Practices
	Asking questions and defining problems in 9–12 builds from K–8 experiences and progresses to formulating, refining, and evaluating empirically testable questions and design problems using models and simulations.

Obtaining, evaluating, and communicating information in 9–12 builds on K–8 and progresses to evaluating the validity and reliability of the claims, methods, and designs.
	In this learning activity, students formulate their own hypothesis and design an experiment to test that hypothesis. 




In this learning activity, students collect and evaluate data from an experiment they have designed. The results are communicated by students through a laboratory report. 

	Disciplinary Core Ideas
	When light or longer wavelength electromagnetic radiation is absorbed in matter, it is generally converted into thermal energy (heat). Shorter wavelength electromagnetic radiation (ultraviolet, X-rays, gamma rays) can ionize atoms and cause damage to living cells.
	In this learning activity, students use Beer’s Law to show that concentration (molarity) and absorbance have a linear relationship.

	Crosscutting Concepts
	Cause and effect relationships can be suggested and predicted for complex natural and human designed systems by examining what is known about smaller-scale mechanisms within the system.
Defining the system under study – specifying its boundaries and making explicit a model of that system – provides tools for understanding and testing ideas that are applicable throughout science and engineering.
	In this learning activity, students learn that the daily amount of a substance consumed may have an effect on a person’s health. The students design an experiment to determine if a person’s daily consumption of tartrazine exceeds the threshold for safe consumption. In the experiment, the students use a sample of a solution in a cuvette as a small system to measure the absorbance of light by the solution using a spectrophotometer. Then, the students use Beer’s Law as a mathematical model to determine the concentration of tartrazine in the sample of solution in the cuvette. Based on the results, the students can determine the amount of tartrazine in the larger system, the bottle of sports drink.
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