
Teaching Science as Inquiry (TSI) Lesson Plan
Module 4: Ecological Aquatic Science
Name:  Angelo Laskowsky
Activity:  Sampling Design
1.  Why did you choose to do this activity?
I wanted to have my student has a better understanding of bias and how to be more dilligent in their data collection

2.  What are your classroom learning goals?
I want my students to identifdy bias in their experimental design, as well as identify it in the world around them, and be able to suggest ways to correct for bias.

3.  How does this activity tie into your classroom learning goals?
This activity is a great way to quickly teach bias in the classroom.  The whole activity is structured around sampling technique, and how data can chenage as we learn more information.

4.  What date do you plan to start this activity?
4/1

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.8.2.2
	Describe how scale and mathematical models can be used to support and explain scientific data


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
In this activity, we spent a lot of time connecting the M&Ms to the real world--where does this apply to life outside fo a bag of M&Ms?  Why would anyone care about practicing how to select things without letting personal interest or feelings get involved?    We also spent a lot of time discussing how the data changed with new information.   All of the themes were present in th is activity, but I really focused on Modeling Science and Science as a Human Endeavor--we were trying see ho=w humans can mess up science, but also be accurate in its use. 
Ocean
7.  Describe how you will connect this activity to the ocean:
I really didn’t talk about the ocean in this lesson.  At the third day de-brief, we discussed how thhis can apply to sampling in the ocean. 

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.
  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
x  7. The ocean is largely unexplored
Preparation
9.  How will you prepare your students for this activity? (For example, review of prior knowledge.) 
I’ll run through the pizza activity to get them thinking about how conclusions can change with new data.  Then, we’ll discuss sampling and explorations in the Moon and Mars.   

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.)
The math might be difficult for some of my kida.  I have students who have very poor math skills.  I think they can get the concept of bias fairly easily, though.  I want to spend time on it so that they see how this activity is relevant, but I think they’ll understand what’s going on.

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’m going ot ask a lot of clarifying, extending, and elevating questions.  I’ll use an opening question in the beginning, and then ask students to clarify their answers throughout the discussion.  I’ll ask for lots of examples and pose ‘what if’ type questions.  At the end, I ask someone to summarize what we talked about.  I can use questions to  move through the phases as well. I’ll use Summary questions to initiate on Day 2 and 3.  Use Clarifying and extending questions to keep things moving in instruction and move to invention and investigation.  Then, i’ll use a summarizing question to move us back into group-instruction and the elevating questions to move into interpretation.
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)
Science as a Discipline

Teacher as Reserch Director

Instructional Strategies.

	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 questions about what data means.  help students anwswer worksheet questiosn.   Ask them if they feel that this experiment totally was without bias  and why


	Teacher
	Day 1 I’ll lead the kids in the pizza activity.  Ask uestions like.  “what can you say aobut your pizza?”  “What’s your pizza made out of?” etc

Day 2: summarize previous day, remind them of examples of bias and sampling and then move to invention and investigation

	Student
	Answer packet questions and discussion questions


	Student
	Students will respond to questions and draw conclusions about the pizza based off of thier slice of pizza.  

Day 2: give answers and then begin investigation 

	Assess 
	discussion and answers in packet
	Assess 
	students comparing pizza slices to each other.  

Students discussing and answering questions. 

	INSTRUCTION

	Teacher
	Discuss bias and sampling.  introduce sources of error.  ask clarifying and extending questions to get kids to bring in real-life examples to connect to content.

Help students to interpret their data at each step.  



	Student
	provide answers, ask quetions, take notes

	Assess 
	notes, questions in class

	INVESTIGATION
	INVENTION

	Teacher
	Monitor students getting samples

Monitor students working through data table
	Teacher
	walk students through the M&M questions  to set up procedures.

Ask them at each step why they want to do each step and how they think it’ll prevent selection bias.  

	Student
	work through data table (answer questions about data--this is also interpretation)


	Student
	students working together as a class to develop a procedure.  

	Assess
	completed data table
	Assess
	students answer questions, write procedure


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).
I’ll be using the questionsing strategies to gudie through each phase.   

 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
Replication, Curiosity, Duduction, Induction, Product Evaluation--Product Evaluation will the biggest one since we’re looking for bias and error in our sampling methods.   They need to really examine the process of what they’re doing and why 

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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