Teaching Science as Inquiry (TSI) Lesson Plan

Module 1: Physical Aquatic Science

Name:  Lisa Yamagata
Activity:  Density Bags
Why did you choose to do this activity?

I would’ve preferred not to have done this activity due to the intimidating setup, but it was a mandatory activity.
What are your classroom learning goals?

· Students will identify different factors that affect water density
· Students will make a conclusion about how salinity and temperature affect water density

· Students will continue to show practices/demeanors of good scientists, as shown in previous activities
How does this activity tie into your classroom learning goals?

This activity has students doing 2 investigations, one for salinity and one for temperature.  In addition, they will be doing some research by reading the TSI-provided article on Density, Temperature, and Salinity.  Through the research and investigations, students will be able to not only identify that salinity and temperature affects water density, but should also be able to conclude that increased salinity means increased density, and increased temperature means decreased density.  Students will also be reminded to continue showing their identified practices/demeanors of good scientists that were established in the Practices of Scientists activity.
What date do you plan to start this activity?  10/29/12
If applicable: HIDOE standards this lesson will address 
· Standard 1:  Discover, invent, and investigate using the skills necessary to engage in the scientific process
· 7.1.1:  Design and safely conduct a scientific investigation to answer a question or test a hypothesis

· 7.1.2:  Explain the need to revise conclusions and explanations based on new scientific evidence.
Ocean
1. Describe how you will connect this activity to the ocean:

Upon completion of the activity, I will show students several videos off of YouTube that show movement of water due to density differences (caused by salinity and temperature).  After watching the videos, students will discuss with their partners and possibly do a constructed response to make the connection of how density differences in the ocean cause ocean currents.  I’ve also been constantly referencing the ocean when introducing the various activities to students, and since the Density Bags is the culminating activity in this series, I hope they can finally make the connections as to how everything we talked about density relates to the ocean.
2. Select the Ocean Literacy Principle(s) that you anticipate this activity will address. (check all that apply)
X  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
1. How will you prepare your students for this activity? (For example, review of prior knowledge.) 

Because I know students hold many misconceptions about density, I will do a combination of density notes and a liquid density demonstration (rubbing alcohol and water).  Students will take notes off a PowerPoint about density, relative density, and liquid density.  They will then make hypotheses, observations, and conclusions based on the liquid density demonstration.  This will take place during the block before the Density Bags activity is implemented.
2. 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 ISSUES
	HOW I WILL ADDRESS ISSUES

	Intimidating setup (lots of materials needed, lots of prep required, doing lab with all 6 periods, etc.)
	To make the setup and prep less intense, I’m doing the salinity lab by calling up groups one-by-one while the rest of the students work on a Density Workbook (calculating density word problems).  The temperature lab will be done as a whole class demo.

	Student misconceptions of density, particularly liquid density
	Prior to Density Bags, I will spend one block giving students background information on density, relative density, and liquid density, as well as show them an alcohol-floating-on-water demo.

	Students struggling to make connection to how density causes ocean currents, purely based on what they observe in the lab.
	YouTube had lots of good “density tank” videos that show the actual movement of water due to salinity and/or temperature differences.  This will help students to see that density differences cause water movement, which therefore causes currents in the ocean.


3. Select the TSI Mode(s) of Inquiry that you will focus on for this activity. (check all that apply)
X  Curiosity

(  Description
X  Authoritative knowledge

X  Experimentation

(  Product evaluation
X  Technology

X  Replication

X  Induction

X  Deduction

X  Transitive Knowledge

Questioning and Assessment Strategies

1. What questioning strategies will you use to help your students meet your learning goals?
· Bellringers to activate prior knowledge
· Discuss with partner and share with class if called on

· Short-answer questions to help guide students’ research

· Follow-up questions after the activity (short-answer, constructed response)
2. What assessment strategies will you use to help your students meet your learning goals and monitor their progress?

The follow-up questions will help me to see if they’ve attained their learning goals.  The post-test will also help me and the students to see how much knowledge they’ve gained from the 3 activities we’ve done in this unit.
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. 

· I am condensing this lab to make it shorter – I cut out the last part where students test the 16 different possible combinations

· I’m using some of the TSI follow-up questions, but also making some of my own

· Salinity lab will be done in groups (one-by-one) and the temperature lab will be done as a whole class demo
· Students will read through the TSI article on Density, Temperature, and Salinity prior to starting the salinity lab.

· Background info will be given to students prior to the activity through a PowerPoint notes and alcohol/water demo.
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