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Physics 111 Fall 2014 Day 4


Physics 111  Thursday, October 9,  2014 Day 4
Moon:  waning gibbous 98%

High: 1:48 am; Sets: 8:47 am; Rises: 7:36 pm; High: 2:42 am next day; sets: 9:56 am next day
Before class: 
Invite those who have seen the Moon to add their observations to the board.

9:30-9:40
Discussing homework


9:40-9:55
Continuing conversation about the Sun and the Moon
9:55-10:10
Exploring reflection phenomena
10:10-10:30 
Exploring refraction phenomena

10:30-10:45
Exploring dispersion phenomena 
10:45-11:10
Explaining rainbows
11:10-11:20
Connecting to performance expectations in NGSS

11:20-11:30
Writing
11:30-11:50
Reflecting

Equipment needed:  



For exploration of reflection phenomena



Mirror, flashlight, and two meter sticks for each group



For exploration of refraction phenomena



2 paper cups for each group



Access to water



Wooden stirrer



For exploration of dispersion phenomena



(refraction of white light into colors of the rainbow)



Prism, box, bright light or sunlight outside
Extra notebook pages if needed
Computer projector

9:30-9:40
Discussing Homework 1 



Its purpose and my expectations



Revise as suggested for Week 1 text, scan if printed to make file
9:40-9:55
Continuing conversation about the Sun and the Moon




Small groups: discuss eclipse if saw it.

Small groups: What progress have you made in answering your question?  If appropriate, design a new question and exploration for this weekend. What question(s) do you have about the moon that you might answer by observing the moon over the next five days? (Encourage looking at same time over several days; looking multiple times during the same day…)


Part of homework this week will be to look for the moon every day:

Record in sky journal: 

date, time, stick figure with one arm pointing at the moon, other arm pointing at the sun (if visible) 

Draw the shape of the moon you see

Hold sky journal up next to the moon to make sure that your drawing matches what you are seeing.

Suggestion: get friends and family members to alert you if they happen to see the moon

Look evenings, early mornings now


9:55-10:10
Exploring Reflection Phenomena 



Reflection from a mirror:

Each small group has a flat mirror, flash light, and two meter sticks

Place mirror flat on table

Position one person on side of the table
Give one person the flashlight

Direct person to shine flashlight on mirror so that the light reflects off the mirror in such a way that the light beam shines on the opposite person’s face.

Give person on side of table 2 meter sticks
Direct her to hold the meter sticks along the beam (one from flashlight to mirror; other from mirror toward the opposite person’s face)

Compare the angles that the meter sticks make with table.

Introduce formal language for this relation:

angle of reflection= angle of incidence

Powerful ideas:  light rays reflect from smooth surfaces such as a mirror in a regular way in which the angle of reflection = angle of incidence

Demonstrate a basketball bouncing at an angle off a wall, the angle of reflection equals the angle of incidence.  The basketball is a physical model of the idea that light rays can be envisioned as particles traveling through space and bouncing off smooth surfaces like a ball.  These “particles” are called “photons.”
Reflection from a rough surface:

All light bounces so that angle of incidence = angle of reflection

Powerful idea: Light rays bounce off most objects in many different directions because most objects are rough. Draw an outline of a rough surface and show how individual light rays bounce so that angle of incidence = angle of reflection but seem to go off in many different directions because surface is not flat but at different angles.
10:10- 10:30
Exploring Refraction Phenomena




Dot in cup experiment




Each group gets two paper cups, wooden stirrer

One cup has dot about two thirds of way to top




Fill other cup with water almost to top




Model action: one person bends down until can just see dot




Then bends down a little more so can just not see dot




Warn this person not to say out loud what is seen



Another person pours cup of water into cup with dot




(Person looking at the cup should see dot seem to ‘rise’)



Have each person in the small group bend down to see this happen




Why does the dot seem to ‘rise’?




Each small group brainstorms on large whiteboard

With help from staff, draw ray diagram that shows cup with and without water.

Cup with water shows light ray moving straight from dot to surface of water, bending at surface, moving straight from surface to the eye. Do not include light rays entering water to get to the dot; only include rays from dot to eye.

A similar ray diagram in a different context:

[image: image1.png]



http://dev.physicslab.org/Document.aspx?doctype=5&filename=Compilations_CPworkbook_Refraction.xml



Powerful idea: light rays bend at the surface when moving from one medium into another such as from air into water or water into air

10:30- 10:45
Exploring Dispersion Phenomena




Go outside with small prisms, cast colors on wall of building




Powerful idea: White light disperses into component colors when moving through a material such as prism.
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http://www.nmsea.org/Curriculum/4_6/Interaction/Interaction_light_matter.htm
10:45-11:10
Using powerful ideas about reflection, refraction, and dispersion to explain rainbows



Inside:



Discuss rainbow: both reflection and refraction are involved:




Light ray from sun bends when moves from air into raindrop




Light ray is reflected by inner surface of raindrop




Light ray bends again when moves out of raindrop into air




Each color bends at a different angle







Draw ray diagrams for rain drops

Refraction occurs when light rays bend as they move from one medium into another, such as from air into water or from water into air. 

The person seeing a rainbow is located between the Sun and the raindrops.

For a rainbow to form, incident white light is moving from the source (the Sun) in a direction away from the observer.  The white light is refracted on entering a water drop.  Different colors bend at different angles.  Violet bends most, red least.  

Rays of all colors continue moving in a direction away from the observer until they reach the inner surface of the raindrop. Some are reflected internally at the inside surface; angle of reflection = angle of incidence for each color.  The rays are now headed back in a direction toward the observer. 

All colors are refracted as they leave the raindrop in the direction of the observer.  The red rays leave the surface below the green rays which are below the blue rays.  This is the inverse order to colors seen in a rainbow.  
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http://www.webassign.net/giocp1/24-figure-48b.gif
If you see a rainbow you are seeing light from DIFFERENT rain drops.  The red light is coming from drops high in the sky, the violet light from drops lower in the sky.

[image: image4.png]Wihite light fram sun Raindraps

Wihite light from sun

Youreye




http://science.howstuffworks.com/nature/climate-weather/atmospheric/question41.htm
11:10-11:20
Making connections to state of Oregon’s science standards 



Use computer projector.  Click on the link to the new standards (or go to: 


http://www.nextgenscience.org/next-generation-science-standards ).

Next click on Appendix F in the list on the left:  Science and Engineering Practices.  Read as much of the introduction as your find interesting.  Briefly discuss the use of science and engineering practices.  Add a table to your file, Table 4, and indicate your perception of participating at least in some way during your exploration of light phenomena in any of the eight practices specified.

	Table 4
Science and Engineering Practices (NGSS, 2013)
	
	
	

	Practices
	Exploring light and shadows
	Exploring pinhole phenomena
	Exploring reflection, refraction and dispersion

	1. Asking questions (for science) and defining problems (for engineering
	
	
	

	2. Developing and using models


	
	
	

	3. Planning and carrying out investigations
	
	
	

	4. Analyzing and interpreting data


	
	
	

	5. Using mathematics and computational thinking
	
	
	

	6. Constructing explanations (for science) and designing solutions (for engineering)
	
	
	

	7. Engaging in argument from evidence


	
	
	

	8. Obtaining, evaluating, and communicating information
	
	
	



After presenting Table 4, provide an example by choosing one of the practices and describe how you did this during one of the explorations.


Next click on Appendix G in the list on the left:  Cross Cutting Concepts.  Add a table to your file, Table 5, and indicate your perception of learning during your exploration of light phenomena at least something about any of the seven cross cutting concepts specified. 

	Table 5

Cross Cutting Concepts (NGSS, 2013)
	
	
	

	Cross Cutting Concepts
	Exploring light and shadows
	Exploring pinhole phenomena
	Exploring reflection, refraction and dispersion

	1. Patterns
	
	
	

	2. Cause and Effect


	
	
	

	3. Scale, proportion, and quantity
	
	
	

	4. Systems and system models


	
	
	

	5. Energy and matter: Flows, cycles, and conservation
	
	
	

	6. Constructing explanations (for science) and designing solutions (for engineering)
	
	
	

	7. Structure and function


	
	
	

	8. Stability and Change
	
	
	



After presenting Table 5, provide an example by choosing one of the cross cutting concepts and describe how you did this during one of the explorations.


The Next Generation Science Standards provides ways to think about these standards in terms of expectations for student performance. At http://www.nextgenscience.org/search-performance-expectations) one can search on grade level bands and disciplinary core ideas and view a very complex array of information related to performance expectations.  Include Figure 10 and briefly discuss from NGSS  an example of selecting K-2 and 3-5 grade band levels and PS4B Electromagnetic Radiation as a disciplinary core idea to generate example performance expectations.
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Figure 10.  Example from NGSS of selecting K-2 and 3-5 grade band levels and PS4B Electromagnetic Radiation as a disciplinary core idea to generate example performance expectations.


As shown in Figure 11, this generates a table with a performance expectation for K-2 students for the disciplinary core idea PS4B, “make observations to construct an evidence-based account that objects in darkness can be seen only when illuminated,” with a related practice (#6), “make observations…to construct an evidence-based account for natural phenomena,” displayed on the left and a related cross cutting concept (#2), “simple tests can be designed to gather evidence to support or refute student ideas about causes,” on the right below the performance expectation.  In addition, below these are shown connections to the English Language Arts/Literacy Common Core Standards such as “SL.1.1: Participate in collaborative conversations with diverse partners about grade 1 topics and texts with peers and adults in small and larger groups.”
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1-PS4-2 Waves and Their Applications in Technologies for Information Transfer

Students who demonstrate understanding can
1-PS4-2.

its own light]

Make observations to construct an evidence-based account that objects in darkness can be seen only when
illuminated. [Clarification Statement: Examples of observations could include those made in a completely dark room, a pinhole
box, and a video of a cave explorer with a flashiight. llumination could be from an extenal light source or by an object giving off

Tho performance expectation above was developed using the folowing slements from the NRC documen A Framewerk for K-12 Science Education

‘Constructing Explanations and Designing

Solutions.

‘Consinucting explanations and dosigning solutions in

K-2 bulds on prior experiences and progrosses to

the use of avidence and ideas in consiructing

‘vidence-based accounts of natural phenomena and

designing solutons.

+ Make obsenvations (frsthand or from media) to

consiruct an evidence-based account for natural
phenomena.

PS4.8: Eloctromagnetic Radiation
= Objects can be soen Ifignt & available to
ifluminate them or i hey give of their own light.

‘Cause and Effect
'+ Simple tests can be designed to gathor evidence
0 support o refut student ideas about causes

Connacions fo ofhar DCIs in frst grade: WA

“Articulation of DCls across grado-fovels: NA
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ELALitoracy —

(1-PS42)

W12 Wrte informativelexplanatory txis in which they name a opic, supply some facts abou the topic, and provide some sense of closure. (1-PS4-2)
WA7  Paricipate in shared ressarch and wriing projects (e.g. explore a number of how-1o” books on a given topic:and use them to wre a sequence of nstructions)

W8 With quidance and support fom adults, recal information from experiences or gater nformation from provided sources 1o answer a question. (1-PS4-2)
SL1.1__Participate in collaborative conversations with iverse partners about grade 1 topics and texts with poers and aduls in smal and larger groups. (1-PS4-2)
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Figure 11. Example from NGSS of a performance expectation generated.


The above examples are from the national website for the Next Generation Science Standards (NGSS). Now look at the Oregon state website for science standards: http://www.ode.state.or.us/search/page/?id=1577 , click on Grade 1, 2014 (posted 8/29/2014), download the pdf, and scroll down to the fourth table, 1-PS4 Waves and Their Application in Technologies for Information Transfer.  The above performance expectation is included as the second on the list of several adopted from the national document.  (Note that the vocabulary reviewed in the first row of Table 2 is relevant to the third of these, 1-PS4-3, “Plan and conduct an investigation to determine the effect of placing objects made with different materials in the path of a beam of light.”)

There is a LOT here to try to understand!  For now, include the information above as a start on becoming knowledgeable about a topic that you may be asked about when you apply for a teaching position. These are new and very complex standards so a principal may want to hire someone who has some familiarity with them
11:20-11:30

Writing

11:30-11:50

Reflecting
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