Teaching Science as Inquiry (TSI) Lesson Plan

Module 2: Chemical Aquatic Science

Name:  Lisa Yamagata
Activity:  Conductivity
1.  Why did you choose to do this activity?

I chose this activity over the Electrolysis activity, because I thought the concept of Conductivity would be more relevant and easy for my 7th graders to understand.
2.  What are your classroom learning goals?

· Students will be able to explain why water can conduct electricity
· Students will be able to explain what affects conductivity of different types of water
· Students will show the demeanors of a scientist while doing this activity
3.  How does this activity tie into your classroom learning goals?

This activity will have students building a simple conductivity meter to test different types of water.  Through this lab, students will be introduced to the concept of conductivity, and what affects conductivity of water.  The students will be reminded of the scientist demeanors identified in a Module 1 activity, and be expected to demonstrate those demeanors throughout the lab.
4.  What date do you plan to start this activity?  1/28/13
5.  If applicable: HIDOE standards this lesson will address 
Standard 1:  Scientific Investigation:  Discover, invent and investigate using scientific process skills.
Ocean
6.  Describe how you will connect this activity to the ocean:

It will mainly be addressed through the follow-up questions.
7.  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

(  7. The ocean is largely unexplored

Preparation
8.  How will you prepare your students for this activity? (For example, review of prior knowledge.) 

Students will discuss with a partner what comes to mind when they think of the word “conductivity”.  Students will be randomly called to share out answers with the class.  I’ll do a brief overview of conductivity in general, and conductivity in water.  Class will do a simulation of how water conducts electricity, with each student being a charged particle in water, and the electrical current being passed along (simulated with string/rope).  The simulation will start off with all students in one line, passing the current through.  I’ll remove half of the “charged particles” and students will observe the differences in conductivity.  I’ll then remove most or all of the students and class will again observe the differences in conductivity.
9.  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.)

	INSTRUCTIONAL ISSUE
	HOW I WILL ADDRESS IT

	General classroom management issues during lab time
	I will emphasize the scientist demeanors poster that is posted on my board.  I will also assess each group on their demonstration of the demeanors throughout the lab.

	Difficulty understanding how water can conduct electricity.
	I will have the class do the simulation as described in the previous question.

	Students not understanding directions; some students taking too long on certain parts
	I will create a PowerPoint to guide students through the activity to ensure that the whole group is moving along at a good pace.  The PowerPoint will also include simplified or reduced instructions.


Questioning and Assessment Strategies

10. What questioning strategies will you use to help your students meet your learning goals?

Students will be asked some follow-up questions after the simulation activity to help them process their learning.  I will do informal questioning of the students as I walk around and monitor groups.  Students will do the follow-up questions at the end of the activity.
11. What assessment strategies will you use to help your students meet your learning goals and monitor their progress?

The follow-up questions will serve as their overall assessment of this activity.  I will also look through their journals where they will be writing their hypotheses, observations, data, etc. throughout the lab.  We’ll do class discussion, popsicle stick name-calling, discuss with your partner, and self-reflection.  Groups will also be assessed on their demonstration of scientist demeanors.
	Use the following table to plan your lesson using TSI. 

For each phase:

· Mode(s): List the Mode(s) of Inquiry you will incorporate

· 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

*Modes: Curiosity, Description, Authoritative knowledge, Experimentation, Product evaluation, Technology, Replication, Induction, Deduction, Transitive knowledge



	INTERPRETATION
	INITIATION

	Mode(s)
	Deduction, Transitive Knowledge

	Mode(s)
	Curiosity, Description

	Teacher
	Monitor groups as they are working.  Provide guidance on the follow-up questions.

	Teacher
	Ask the class to think of the word “conductivity” and discuss with partner 2 words that come to mind.

	Student
	Students will make inferences of each water’s conductivity based on their actual observations.  They will also answer the follow-up questions to help them process and reflect on this activity.

	Student
	Students will think independently, and then discuss their answers with their partner.

	Assess (look for)
	The follow-up questions will serve as the assessment for this lab, as well as their hypotheses and observations recorded in the students’ journals.  

	Assess (look for)
	Names will be called by popsicle sticks for a handful of students to share their answers with the class.

	INSTRUCTION

	Mode(s)
	Authoritative Knowledge, Transitive Knowledge

	Teacher
	Do a brief overview of conductivity in general.  Have class do simulation of conductivity in water.  


	Student
	Listen to overview of conductivity.  Participate in conductivity simulation.  Answer follow-up questions after simulation activity.


	Assess (look for)
	I will be looking for students to make the connection that more particles in the water equals more conductivity, and vice versa.  This will be reflected in their answers to the follow-up questions.


	INVESTIGATION
	INVENTION

	Mode(s)
	Experimentation, Replication

	Mode(s)
	Curiosity, Induction

	Teacher
	Monitor groups as they are working.

	Teacher
	Monitor groups as they are working.

	Student
	Students will carry out their experiment by testing conductivities of different water, and record actual observations in their data table.  They must make sure to do their tests several times to ensure their results are consistent and accurate.

	Student
	Students will predict if water is able to conduct electricity prior to doing the simulation.  Students will also be inventing ways to get the light bulb to light with the battery pack, and then inventing ways to make the circuit for the conductivity meter.  Predicted observations and conductivities will be discussed and recorded by students.

	Assess (look for)
	I will be looking for ALL students to be actively engaged during this phase, and to be effectively demonstrating scientist demeanors.

	Assess (look for)
	I will be looking for ALL students to be actively engaged during this phase, and to be effectively demonstrating scientist demeanors.


12.  Briefly describe how you will direct your students through the Phases of Inquiry.
Now that the students have been officially introduced to the 5 Phases of Inquiry in the previous lesson, I will be referring to the phase diagram throughout the lab.  I’ll point out which phase I think I see the students in, and I’ll ask for their feedback on what they think.  I’ve also added a question to the follow-up as an extra credit question asking students which phase they think they spent the most time in for this lab and to explain why.
13.  What will be the overarching mode(s) of this activity? Why?

I think Curiosity will be one of the overarching modes, because I think students will find it fascinating that water can conduct electricity.  It’s definitely not something they see in their everyday lives.  Experimentation/Replication is another overarching mode due to the fact that much of this lab will be spent in the Investigation phase.  I will be emphasizing to students the importance of being able to replicate their results when testing the conductivity of water.
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. 

The main modification I’m making to this lab is to make it a more guided inquiry, rather than just handing my students the instructions and letting them work independently.  I’ve created a PowerPoint presentation that encompasses the entire lesson, from the Initiation Phase to the Interpretation Phase.  I decided to not test the oil, based on comments from someone’s BlackBoard presentation.
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