Elementary Science Cadre
Wednesday, Oct. 23, 2013
	Time
	Activity
	Materials

	8:30
	Intro
	

	8:40-10:00
	LT:  Describe elements of a NGSS based science lesson in an elementary classroom.
Model lesson (1-PS4-3)
1. Read story (Probably Nothing Sticks Like a Shadow, or Bear Shadow).
2. Play around with shadows outside.
3. Show various materials and have students help group by whether or not they would cast a shadow.  List objects for a record.  Students can copy from list for their own record.
4. Set up stations for students to explore shadows.
a. Light box with various objects
b. Overhead projector with various objects
c. Flashlights with different materials (teacher facilitated:  help them develop the investigation
d. Various books about light and shadows
e. http://pbskids.org/sid/shadowshow.html
f. Worksheet—where is light coming from to make the shadow? (with flashlights and objects to test)
g. Colored shadows
h. Measuring shadows (golf tees)
5. Write three things they found out about shadows in the stations to share with the group.  Ask one student at a time to share one thing, everyone who has that or similar, check it off.  Chart as they list.
6. Class discussion about their predictions for what would cast shadows and their results. Ask them to come up with a rule about what will cast a shadow and what will not (talking partners).  Call on some to share and agree, disagree, add, subtract, etc.
7. Show a different material to students (e.g. tulle).  Ask them to use the rule to decide if it will cast a shadow.
8. Talk about other ways light interacted with the different materials.  Have them talk about other ways to group the materials besides shadow/no shadow (talking partners) and call for some ideas.  Have them discuss the new material in terms of which group it could go in and why.
9. Have students partner talk about some other questions they would like to investigate about light.  Have them write their questions.
Debrief:  As teachers, discuss the PE and how the activities related to it.  Discuss next steps for unit and how they relate to the PE.  Talk about (have them find) connections to reading, writing, SL, and math.  Discuss how it is the same/different from current science lessons.  Find any other ELA standards being addressed (or that could be addressed with some minor additions).
	In group:
· Read aloud book (online)
· Tin foil square
· Mirror
· Wax paper square
· Plain paper square
· Clear transparency 
· Colored paper
· Colored cellophane
· Chart paper
· T-chart worksheet
For stations:
· Light box
· Variety of objects
· Overhead projector
· Variety of objects
· Flashlights
· Materials from group
· Light/shadow books
· Computer with game
· Worksheet 
· Colored light setup
· Golf tees
· Markers for where flashlight goes to measure shadow
· Objects for measuring (linking cubes)

	10:00-10:15
	Break
	

	10:15-11:30
	LT:  Develop a definition of the practice of planning and carrying out an investigation.
Understanding the practices in terms of what they look like in the classroom
· Introduce Concept Diagram and fill in 1 and 2.
· Participants read about practice 3—planning and carrying out investigations in appendix F and in framework (perhaps jigsaw those two and work in pairs)
· Participants list key words/phrases from reading (part 3).  Show mine on doc cam and determine similarities/differences.
· Classify characteristics together and discuss examples and non-examples.  Give them another example (perhaps in the form of one of the scenarios we used with STLN) to classify.  Discuss why.
· Have them write definition using characteristics (working with partner).  Share one or two.
· What practice did the PE call for in our shadow activity?  What other practices were used?  
	Copies of Appendix F
Copies of Practices section from Framework.
Concept Diagram handout (with clean copy)
Doc Cam
Copy of scenario


	11:30-12:30
	Lunch
	[bookmark: _GoBack]

	12:30-2:00
	LT:  I can explain the relationship between misconceptions and learning science.
Misconceptions:  How students learn science; Ready, Set, Science
· Probe: Apple in the Dark
· Fish is fish
· Misconceptions Quilt
· Examples of models and books that promote misconceptions (were there any in the earlier activity?)
· Dark activity (shoe boxes) and videos (Anneneberg, Teaching Channel)
	· Apple in dark probe copies
· Fish is Fish book
· Misconceptions Quilt
· Shoe boxes

	2:00-3:00
	Look for misconceptions for the PE’s they deconstructed last time.  (need handouts for this, also probe books, websites?, other resources???)
	· Copy of misconceptions list
· Probe books

	3:00-3:30
	School teams talk, wrap up, evaluations (index cards:  One thing that made sense/clicked with me; one thing I am struggling with or have a question about; one thing I would like you to do differently; one thing I would like to try in my classroom or talk to someone at my school about.
	




The difficulty with science education is that so much of it is actually reeducation.

I find teaching of science fairly easy. I have no difficulties with science education; my difficulties are with science reeducation. If I can teach something about which the students have never heard, I find that they generally both welcome and understand it. It is when I have to teach them about something that they have already learned incorrectly, that I start to identify with Sisyphus.

Why is science reeducation so difficult? I have identified two possible reasons, you may know of others.
· Jonathan Swift is reputed to have observed (I cannot find the original reference), "You cannot reason a person out of a position he did not reason himself into in the first place." So, if science is taught as just a collection of (assumed-to-be) facts, it is nothing but dogma. Dogma stoutly resists subsequent displacement by reason.
· It seems that anything people have learned prior to puberty takes on the status of an immutable truth (this is something well understood by parents, governments, and religions). Rational explanations of why some previous belief might be incompatible with the behavior of nature, and a careful explanation of the actual behavior of nature are of little avail.

So, if science is taught as dogma to the prepubescent, just imagine the problem created for subsequent teachers. For example, most of the university students I encounter have been taught as children that the reason clouds form when air is cooled is that cold air cannot hold as much water vapor as does warm air. When I subsequently carefully explain what is really happening, and show why the previously learned nostrum is nonsense parading as science, I can usually only convince a small fraction of the students. The rest know in their hearts that their grade-eight teacher, say, or their mummy was actually right and that you are just a contrarian who is attempting to destroy the established order. The damage is done, the mind is frozen and the prepubescent dogma lasts a lifetime.

