Direct Instruction Lesson Plan

Author: Sarah Anderson

Date Created: 2/24/2014

Subject(s): Secondary Science – Earth and Environmental 

Topic or Unit of Study (Title):  Properties of Water

Grade Level: 9th

Materials: PowerPoint, Computer, Projector, Teacher Notes

Summary (and Rationale):  
	This lesson allows students to have a sense of the structure of water by its shape and its charges. Students will be able to see how traditional science is represented and how scientists talk about the structure of atoms and charge distribution. There are numerous representations of water in the PowerPoint. What students should take away from this lesson is that the hydrogen bonding creates a relatively strong bond between water molecules. These strong bonds are why water has such unusual properties. The properties that will be discussed in this lesson are high surface tension, high boiling temperature, adhesion, cohesion, low vapor pressure, high specific heat, “universal solvent”, the density of the solid form being less than that of the liquid form, and being a liquid at room temperature.
(Retrieved from http://nanosense.sri.com/activities/finefilters/scienceofwater/FF_Lesson2Teacher.pdf)

I. Focus and Review (Establish Prior Knowledge): [5-10minutes]
	Create a group discussion and ask the students to think about where water is in this world, and what forms water comes in (solid, liquid, gas). Tell students that the focus of this lesson is on the special structure and characteristics of water that make it such a unique substance, a substance that we all depend upon for living. 
(Retrieved from http://nanosense.sri.com/activities/finefilters/scienceofwater/FF_Lesson2Teacher.pdf)

II. Statement of Instructional Objective(s) and Assessments: 

	Objectives
	Assessments

	· When given questions about water’s structure, polarity, and bonding students will be able to draw water as a molecule and describe the polarity and bonds within the molecule, with charges represented on the molecule, to 90% accuracy. 
· When given a question about water’s unique properties, students will be able to recall and define at least eight of the nine (88%) properties discussed in class.
	· Using question two on the exit slips will assess this objective. Students are expected to have a drawing of a water molecule with positive charges on both of the hydrogen’s and a negative charge on the oxygen. They will also describe how water is polar and how this and hydrogen bonding allows for its unusual properties. 
· Using question on the exit slips will assess this objective. Students should list the following properties: 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. 



State the objective: [5 minutes]
Assessment: [10-15 minutes]

III. Teacher Input (Present tasks, information and guidance):  [50 minutes]
	The PowerPoint “The Science of Water” (in the ppt file combined with this lesson plan) will be shown during the bulk of class time. I will go over the slides one by one in front of the class to discuss the structure of water and how that structure affects water’s unique properties. There are questions throughout the slideshow that will help me assess the student’s grasp of information presented on the previous slides. Students are expected to take notes during the slideshow presentation. 

IV. Guided Practice (Elicit performance): [10 minutes – also considered in Teacher Input]
	Students will individually answer the following questions on a separate sheet of paper during the slideshow presentation and then discuss the answers as a class:
· Why do we care about what atoms are made of?
· Can you explain why this drop of water sticks to the leaf and grows larger?
· Can you explain why this spider can walk on the water?
· Can you imagine if ice did not float? How do you think that would affect the world?

V. Closure (Plan for maintenance): [10 minutes]
	At the end of the “universal solvent” slide, I will have a class discussion with the student of the material we just went over in class to reiterate water’s structure and hydrogen bonding. I will then explain to the students that they will have to answer the questions on the last slide before they are allowed to leave the classroom for the day.
	
VI. Independent Practice: [10 minutes – also considered in Closure]
	Students will complete and exit slip that contains the following questions, individually:
· What are water’s unique properties?
· What is water’s structure (draw it as a molecule with charges), and how does it cause these properties?
· What would our world or life be like without water?


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)
HS.TT.1 - Use technology and other resources for assigned tasks.
HS.TT.1.2 - Use appropriate technology tools and other resources to organize information (e.g. online note-taking tools, collaborative wikis).
[bookmark: _GoBack]HS.TT.1.3 - Use appropriate technology tools and other resources to design products to share information with others (e.g. multimedia presentations, Web 2.0 tools, graphics, podcasts, and audio files).

Plans for Individual Differences: 
	After the questions that are asked during class we will discuss the answer as a group to make sure that every student is on the same page. I will be walking around the classroom during the independent practice to make sure that if any of the students have questions I can help them. 
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