Guiding Questions Lesson Outcomes
	
1. What does population density describe? Lesson 1: Introduction Halo population in a liquid medium is expressed as a density.  The higher the density, the more organisms there are in the medium.

2. How do measurement needs influence measurement tools? Lesson 2: Wind Speed Measurements Constraints and application determine the measurement tool.  Also, average speed is the amount of distance covered over time.

3. What can be measured that will allow us to make inferences? Lesson 3: AFM  Our observations via senses will sometimes limit our ability to make inferences.  Measurement through proxy variables and small changes (with sufficient precision) can often aid in inference.

4. How confident should we be in our measurements? Lesson 4: Circuits Understanding the nature and complexity of measurement (fluctuation, precision, purpose, reproducibility, multiple trials, noise, etc) will increase the validity of inference based on data.

5. How does visible light travel through a medium? Lesson 5: Mock photometer Visible light travels as waves (spectrum, wavelength/frequency) and is absorbed and reflected as it passes through a medium.  Characteristics of the medium affect the resulting transmission of light.

6. How can we isolate measurements for specific applications? Lesson 6: Calibration The instrument design process (engineering) and calibration for “noise” reduction (with an acceptable level of variation) is very important so that we can collect data that is relevant and useful for inference.

7. What can we infer about a case study by making additional measurements? Lesson 7: Case Study A societal issue has prompted an investigation.
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	9-12 APPA: Science affects society and cultures by influencing the way many people think about themselves, others, and the environment. Society also affects science by its prevailing views about what is important to study and by deciding what research will be funded.
	
	
	
	
	
	
	

	9-12 APPB: The technological design process begins by defining a problem in terms of criteria and constraints, conducting research, and generating several different solutions.
	
	
	
	
	
	
	

	9-12 APPC: Choosing the best solution involves comparing alternatives with respect to criteria and constraints, then building and testing a model or other representation of the final design.
	
	
	
	
	
	
	

	9-12 APPD: The ability to solve problems is greatly enhanced by use of mathematics and information technologies.
	
	
	
	
	
	
	

	9-12 APPE: Perfect solutions do not exist. All technological solutions involve trade-offs in which decisions to include more of one quality means less of another. All solutions involve consequences, some intended, others not.
	
	
	
	
	
	
	

	9-12 APPF: It is important for all citizens to apply science and technology to critical issues that influence society.
	
	
	
	
	
	
	

	9-12 INQA Question: Scientists generate and evaluate questions to investigate the natural world.
	
	
	
	
	
	
	

	9-12 INQB Investigate: Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data.
	
	
	
	
	
	
	

	9-12 INQC Explain: Conclusions must be logical, based on evidence, and consistent with prior established knowledge.
	
	
	
	
	
	
	

	9-12 INQD Communicate: The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation.
	
	
	
	
	
	
	

	9-12 INQE Model: The essence of scientific investigation involves the development of a theory or conceptual model that can generate testable predictions.
	
	
	
	
	
	
	

	9-12 INQF Communicate: Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light.
	
	
	
	
	
	
	

	9-12 INQG Intellectual Honesty: Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings.
	
	
	
	
	
	
	

	9-12 INQH Intellectual Honesty: Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information.
	
	
	
	
	
	
	

	9-11 PS3A: Although energy can be transferred from one object to another and can be transformed from one form of energy to another form, the total energy in a closed system is constant and can neither be created nor destroyed. (Conservation of Energy)
	
	
	
	
	
	
	

	9-11 PS3D: Waves (including sound, seismic, light, and water waves) transfer energy when they interact with matter. Waves can have different wavelengths, frequencies, and amplitudes, and travel at different speeds.
	
	
	
	
	
	
	

	9-11 LS2B: Living organisms have the capacity to produce very large populations. Population density is the number of individuals of a particular population living in a given amount of space.
	
	
	
	
	
	
	

	9-11 PS1A: Average velocity is defined as a change in position with respect to time. Velocity includes both speed and direction.
	
	
	
	
	
	
	



