
Teaching Science as Inquiry (TSI) Lesson Plan
Module 4: Ecological Aquatic Science
Name:  Angelo Laskowsky
Activity: Solar Panels and Sun Tea 
1.  Why did you choose to do this activity?
I wanted to use the TSI design philosophy to design my own activity and lesson plan 

2.  What are your classroom learning goals?
Students should understand the concept of heat transfer (radiation, conduction, and convection), and be able to apply it to a cup of sun tea.

Students should be able to explain how the angle that sunlight strikes a surface affects the intensity of that light (simulating direct and indirect sunlight).   

Students should be able to relate these 2 concepts to explanations of Earths’ weather and seasons. 

3.  How does this activity tie into your classroom learning goals?
Sun tea provides a quick way for students to learn about heat transfer and apply their knowledge. 

Solar panels allow students to experiment with angle of incidence.  

4.  What date do you plan to start this activity?
4/8/2013

5.  If applicable: HIDOE standards this lesson will address 
	Benchmark SC.8.1.1
	Determine the link(s) between evidence and the conclusion(s) of an investigation


	Benchmark SC.8.1.2
	Communicate the significant components of the experimental design and results of a scientific investigation


	Benchmark SC.8.2.1
	Describe significant relationships among society, science, and technology and how one impacts the other


	Benchmark SC.8.8.3
	Describe how the Earth's motions and tilt on its axis affect the seasons and weather patterns


	Benchmark SC.8.8.4
	Explain how the sun is the major source of energy influencing climate and weather on Earth


6. Describe how this activity relates to at least one of the TSIA PD Themes.  
Themes: Community, Metacognition, Science as a Human Endeavor, Observations and Inference, Modeling Science, Scientific Language, Connections
Both are examples of Modeling Science as well as Observations and Inference.  Students are designing their own lab experiments to simulate what occurs in nature.  The sun tea is like a mini-ocean, and the solar panels are a way to quantitatively observe the effects of direct/indirect sunlight. the solar panels, especially, require a lot of inference and induction for students to take the potential produced by the solar panels and apply that to temperature and the seasons.  We also talked a lot about the limitations of the experiment.  

Ocean
7.  Describe how you will connect this activity to the ocean:
Sun tea is directly connected since it’s brewed through convection, modeling the production of currents in the ocean.   Solar panels, not so much.  However, as a later extension, both halves of the class will be teach the other, so the connections will be made that way. 

8.  Select the Ocean Literacy Principle(s) that you anticipate this activity will address. (check all that apply)
  1. The Earth has one big ocean with many features.
  2. The ocean and life in the ocean shape the features of the Earth.
x  3. The ocean is a major influence on weather and climate.
  4. The ocean makes earth habitable
  5. The ocean supports a great diversity of life and ecosystems. 
  6. The ocean and humans are inextricably interconnected
  7. The ocean is largely unexplored
Preparation
9.  How will you prepare your students for this activity? (For example, review of prior knowledge.) 
We’ll take notes on the order of the seasons, the 3 ‘key latitudes’, and review heat transfer.  We’ll do a LOT of hands-on kinesthetic models for the seasons and heat transfer to really cement the idea. 

10.  Explain any instructional struggles that you foresee and how you will address these issues. (For example, student misconceptions, classroom discussion, aspects most difficult for students to grasp, etc.)
I think the biggest difficulty will be getting them to understand that the seasons happen even if they’re not dramatic in Hawaii.   Also, that the seasons are based on the amount of light, not time of year.  

11. What TSI inquiry questioning strategies will you use to help your students meet your learning goals?
What types of questioning or approaches to discussion will you take to support student 
engagement and learning? See questioning handout for suggestions (Mod 3 Binder under “TSI Pedagogy and online in Mod 3 PD section)
I’ll use clarifying and extending questions.   Especially when we talk about what happened on the first day of the lab.  We’ll talk about what went well, what didn’t, and then come up with revisions to the procedures for day 2.  Each time we discuss, I’ll ask why they think that result happened, what do they think they could have done differently., what the expected result would be, why to they think that would have a difference.   
12. What TSI practices of inquiry teaching strategies will you focus on implementing to help your students meet your learning goals?
See TSI Practices of Inquiry teaching strategies handout for suggestions (Mod 4 Binder under “TSI Pedagogy” and online in Mod 4 PD section)
Teacher as Research director: I’m going to help my students develop their hypotheses and procedures, but my goal is mainly to front load a bit of content and then help them revise later on.  

Instructional Strategies: I want to give just a enough background information form them to understand what will be going on without giving them the answers. It’ll be a fine line to walk.  But, I’m also going to give them ample time to revise their procedures.  The end result will be that the kids are going to teach other about what they learned from their labs (only half of each class will do each lab)

	Use the following table to plan your lesson using TSI. 
For each phase:
· Teacher: Describe what you will be doing
· Student: Describe what your students will be doing 
· Assess: Describe how you will assess your students in this phase so you can       monitor their progress through the activity



	INTERPRETATION
	INITIATION

	Teacher
	Ask: What happened?  Why did you get what you got?   Are there any limitations to our set up?   Do you need to make any revisions?
	Teacher
	Bellwork: What would happen to our Seasons if Earth had a bigger tilt?

Bellwork: Why is summer summer?

Bellwork: how is baseball like heat from the sun?

Has anyone ever heard of sun tea?



	Student
	Students will discuss in their groups.  Analyze their data and observations, and then revise their procedures based on their discussion.   They will tell me their answers and show me their revised procedures.
	Student
	Students will answer each bellwork question on each day... the last one will be the question they answer before they do the experiment.   

Students discuss answers as a class before moving on to the lab set up

	Assess 
	Students will have a revised procedure to use during the next class.  
	Assess 
	Students will have answered questions in their notebooks and participate in discussion as a class

	INSTRUCTION

	Teacher
	Brief notes on the seasons and heat transfer.   I’ll briefly talk about how a solar panel works.   

I will lead a class discussion about how each lab could connect to weather, the seasons, and heat transfer.

	Student
	Students will take notes and participate in discussion through Question and Answer, and share-pair for coming up with real-world examples.   

After the experiment, students will discuss with people who did the OTHER lab, and tell them what happened, what it means, and how it connects to heat transfer, weather, and the seasons.  

	Assess 
	Students discussion, notes in notebook

	INVESTIGATION
	INVENTION

	Teacher
	I will watch as the students do the experiments outside.  I will ask students why they think they’re getting their data, and what it could mean about weather and the seasons
	Teacher
	I will wander the room as students work to develop their procedures and hypotheses.   I will spot-check any that need help or have misconceptions/

	Student
	Students will collect data, and begin analysis (graphing), they will keep track of any observations they make, so that they can reflect and make revisions later.
	Student
	Students will work in small groups to develop their procedures.   They can test out their ideas before committing to anything for their actual experiment.

	Assess
	Students working, making graphs, taking down data, making observations, discussing results. 
	Assess
	Procedure and data table written in notebook


11.  Briefly describe how you will guide your students through the TSI Phases of Inquiry. (You are the research director of your classroom, and thus guide or facilitate the learning in your classroom, even if an activity is very student-directed).
Initiation: ask open-ended questions intended to provoke discussion, not answers.  Drink a cool cup of tea in front of the class and call it “sun tea”-- I have a few students who’ve made this before in my other classes, so they should be able to contribute to the discussion

Instruction: Based off their answers, we’ll segue into me providing some explanations and background knowledge for what’s going on.   Discussion will be prompted by extending and clarifying questions.  They’re going to be directing the discussion and notes for this part of the lesson. 

Invention: I’ll ask “so what do you think the amount of sunlight or the intensity of sunlight has to do with our seasons or weather?”   I’ll bring out the solar panels and the sun tea again.  Then, I’ll pass out the lab starters and have everyone start working 

Investigation: “If you think you’re ready, let’s go and do the experiment!” 

Interpretation: “What do you think happened?  Why did you get your results.”  I’ll ask lots of probing and extending questions.   I won’t give answers, but I want them to really examine their set ups.  Also, will ask.. “What does this mean” type questions.

12.  What overarching TSI mode(s) will you focus on for this activity? Why?
Modes: Curiosity, Description, Authoritative knowledge, Experimentation, Product evaluation, Technology, Replication, Induction, Deduction, Transitive knowledge
This one really relies on authoritative knowledge, product evaluation, experimentation, and induction.   They’re doing an experiment and examining the process of the experiment for revisions to do the next day, and they’re also discussing the limitations of the experimental design.   They’ll be getting some information form me as the research director, but they’ll also be needing to apply this very simulated model to the world at large and looking for patterns and examples there.  

Please provide any additional comments that will help you prepare to teach this activity or help the TSI facilitators understand how you plan to teach this activity. 
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