Teaching Science as Inquiry (TSI) Lesson Plan

Module 1: Physical Aquatic Science

Name:  Andrea Bell

Activity: Soda and Scientific Reasoning

Why did you choose to do this activity?  This activity was chosen as a hands-on activity to investigate the concept of  density.  It gives the students an opportunity to build small group community.  Through questioning, predicting, observing and discussing students will participate in the TSI Phases of Inquiry.
What are your classroom learning goals?  Students will participate in the TSI Phases of Inquiry.  Students will describe their observations.  Students will explain their findings based on instruction and investigation.  Students will diagram the effects of different density soda cans on their ability to float or sink. Students will work cooperatively in a small group.
How does this activity tie into your classroom learning goals?This activity gives students the opportunity to problem solve, work together, make observations and explain their findings.

What date do you plan to start this activity?  October 11, 2012

If applicable: HIDOE standards this lesson will address.  SC.MS 1 Scientific Investigation.  Students will use the skills necessary to  engage in the scientific process.  SC.MS.3.5  Students will describe how currents move using physical principles.
Ocean
1. Describe how you will connect this activity to the ocean:The oceans waters differ in density.  These differences in density influence currents or movement of water

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.) We will have whole class review of the term density in the preceding class.  Students will investigate water temperature and salinity with food coloring indicators before this lesson.  These are mostly 11-12th grade students so they have been exposed to this concept previously.  Visual aids will be presented:  2 objects with same density and different volume and 2 objects with different density and same volume.  Students will discuss in small groups what they know about density and  whole class discussion with clarification will follow. 

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.)In this activity of comparing three types of soda—regular, diet and fruit they may not understand the contents label for comparison.I will redirect their thinking to sugar molecules dissolved in water with a demonstration.  I will also demonstrate dissolving salt in water to show how density of a liquid can change by adding “things” even though we can not see them. Photos will be shown to reinforce the concept of density.  

3.  They may not make the connection between this activity and how it relates to marine science.  We will then discuss the idea of variations in salinity in the ocean caused by rivers, evaporation, rain and differences in water temperatures and how they affect density.
4. Select the TSI Mode(s) of Inquiry that you will focus on for this activity. (check all that apply)
x  Curiosity
x  Description
x  Authoritative knowledge
x  Experimentation
x  Product evaluation
(  Technology

x  Replication
(  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? Questions will be asked for clarity with both lower and higher cognitive levels.  Students will be encourages to come up with their own questions.

2. What assessment strategies will you use to help your students meet your learning goals and monitor their progress?  Students will submit a written report with a drawing in which they describe their observations and explain their findings.  Progress will be monitored by circulating among the  student groups and asking question about their experiment and listening to their responses.  Each group member will be expected to verbally respond.  Questions to pose are:  “Why do you think the can floats?”  Why do you think the can sinks?” “What do you think would happen if the water in the tub were salty?”  “Does the size or shape of the can matter?”
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 will group students into four students per team.  Each team member will have a title:  Principal Investigator, Oceanographer, Marine Biologist, Data Technician.  Each role will be given specific duties for carrying out the activity and writing the report. Before I teach this activity I need to gather supplies:  tubs (7) purchase or borrow, soda cans purchase (4 – 6 per group).   Have salt available for further investigations.   Figure out how to transfer water from the classroom sink to the tubs.  Clean up expectations.
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