Concept Development Lesson Plan
Author: Sarah Anderson
Date Created: March 11, 2014
Subject(s): Secondary Science - Earth and Environmental Science
Topic or Unit of Study (Title):  Density and Ocean Water 
Grade Level: 9th 
Materials: Glass or Clear Plastic Tank, Food Coloring, Water, Kosher Salt, Plastic Sheet for Separation
Summary (and Rationale):  

Differences in density between water helps drive estuary and ocean currents.  Water with more salt is heavier and sinks while water with less salt (fresh water) floats to the surface. These differences result in the separation of water into layers (stratification) within an estuary or coastal ocean. In this simulation we will observe what happens when simulated river water is mixed with simulated ocean water. 

(Retrieved from http://www.teachoceanscience.net/teaching_resources/education_modules/observing_the_ocean/access_classroom_resources/density_driven_currents)

I. Focus and Review (Establish Prior Knowledge): [5-10 minutes]

Create a class discussion about the properties of water discussed in a prior lesson. The properties that should be discussed are surface tension, cohesion, adhesion, high boiling point, high specific heat, “universal solvent”, density of solid being less than liquid form, and being a liquid at room temperature. The density of water should be the main focus of the focus and review, because this is the main property of ocean water that will be covered in today’s lesson.
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	· When given a simulation of river (fresh) water and ocean water mixing, students will be able to describe how the properties of water change with an increase in salinity and define stratification in the ocean. 
	· Students will complete the Density and Ocean Water exit slip to 80% accuracy. 


State the objective: [5 minutes]
Assessment: [10-15 minutes]
III. Teacher Input (Present tasks, information and guidance):  [30 minutes]
BEFORE CLASS:


Measure one liter of tap water into a beaker. Add yellow dye to this water. Repeat this step, except to this second beaker, add blue dye and add 10 grams of table salt. Set up tank with a divider in the middle. The divider should be cut to fit the width of the aquarium. Durable plastic or glass at ¼ inch would be best.
DURING CLASS – PRE-EXPERIMENT:
Describe to the students that the beaker full of yellow water is the simulated fresh water or river water. There is no salt in the beaker. Then explain to the students that the beaker full of blue water is the simulated ocean water. There is about ten grams of salt in this beaker. Create groups within the classroom and have them develop a hypothesis based on what they think will happen when the two beakers of water mix together. Have the groups write their hypothesis on the board. Debate the hypothesis listed on the board, have each group tell why they chose what they did and group any similarities. After the discussion have the class as a whole chose which proposition they like best and preform the experiment. 

(Retrieved from http://www.teachoceanscience.net/teaching_resources/education_modules/observing_the_ocean/access_classroom_resources/density_driven_currents)

IV. Guided Practice (Elicit performance): [25 minutes]
DURING CLASS – EXPERIMENT:

Slowly pour the fresh water, the beaker with the yellow water, into one side of the demonstration tank and the marine water, the beaker with the blue water, to the other side.  Fill tank about half full and remove the divider. Observe what happens when the two types of water mix. 

DURING CLASS – POST-EXPERIMENT:


As a class, examine what happened during the experiment and have the students make their observations out loud. Determine whether or not the hypothesis that was chosen was proven or disproven through this experiment. If the hypothesis was not correct, go back to the board and see there were any that fit the investigation. If there are none on the board, facilitate the class in a discussion and help guide them to the fact that fresh water floats on top of salt water because of the density difference (fresh water is less dense than salt water). 

(Retrieved from http://www.teachoceanscience.net/teaching_resources/education_modules/observing_the_ocean/access_classroom_resources/density_driven_currents)

V. Closure (Plan for maintenance): [10-15 minutes]

With the completion of the experiment discuss with the students which hypothesis was correct and help them determine the concept behind it. Make sure they understand that fresh water is less dense than salt water which is why the yellow water stayed on top of the blue water. Explain that this is the reason for currents and stratification in the ocean, topics we will cover in the next class.
VI. Independent Practice: [5 minutes]

Have the students complete the Density and Ocean Water exit slip before leaving the class individually.
STANDARDS:
EEn.2.3 – Explain the structure and process within the hydrosphere

EEn.2.3.2 – Explain how water is an energy agent (currents and heat transfer)
Plans for Individual Differences: 

There will be positions within the groups, such as group leader, scribe (one person for the group and one person to write on the board), and presenter. The majority of this class revolves around group discussion. If I believe that certain students are being left out I can make a greater effort on having them speak. During the closure part of the lesson, I will make sure everyone understands the concept before handing out the exit slips they need to complete.
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