Sticky Water (An introduction to a Water Unit)

	Overview:
	This is a great way to start and engage students for a unit about WATER.  Students will manipulate and explore water in a variety of ways.   

	Keywords:
	polar molecule, surface tension, cohesion, positive charge, negative charge, agriculture

	Subject:
	Earth Science: Water 

	Age / Grade Range:
	5-8th

	Background:
	Water is the most important ​​​​substance to life on Earth.  The role it plays in weather conditions, climate, health, agriculture, etc. touches many aspects of our economic, political and social lives.  Water makes up three quarters of the Earth’s surface and 70% of our bodies.  Yet, this common substance is chemically, one of the most unusual on Earth. 

Water is a molecule with the chemical formula H2O.  This means that every single molecule of water is made up of two hydrogen atoms and one oxygen atom.  Because of the way these atoms attach, water is a polar molecule.  This means that one end of each water molecule has a positive charge and the other end has a negative charge.  Water molecules are therefore attracted to each other and give water a cohesive property.  Surface tension is a name we give the cohesion of water molecules at the surface of a body of water.  The cohesion of water forms a surface “film” or “skin.”  Some substances may reduce the cohesive force, which will reduce the strength of the “skin” of water.  

Borrero, Francisco. Earth science: geology, the environment, and the universe. Student ed. Place of publication not identified: Glencoe/McGraw-Hill, 2008. Print.

	Common Core and Idaho Content Standards:
	ELA/Literacy

WHST.6-8.9   Draw evidence from informational texts to support analysis, reflection and research.  

RST.6-8.1 Cite specific textual evidence to support the analysis of science and technical texts.

IDAHO STATE STANDARDS

ESS: Earth and Space Sciences

ESS2.C: The Roles of Water in Earth’s Processes

ESS2-MS-4 Water continually cycles among land, ocean and atmosphere via transpiration, evaporation, condensation and crystallization, precipitation.  

ESS3.A: Natural Resources 
 Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different resources. Minerals, fresh water, and biosphere resources are limited, and many are not renewable or replaceable over human lifetimes. These resources are distributed unevenly around the planet as a result of past geologic processes.



	Goals:
	Students will visit 4 different stations to learn about the different properties of water: movement of drops of water on wax paper with and without soap, floating a paperclip in a cup of water, adding a drop of soap to a Petri dish of water and pepper, counting how many drops of water fit on a penny.  

Essential questions

1.  What role does water play in our world?

2.  What makes water a unique molecule?



	Objectives:
	· Describe why water is a polar molecule and how this characteristic affects water.

· Give an example of the role water plays in our community.

	Materials:
	*Petri dish

*cups of water

*pepper

*soap

*paper clips

*pennies

*droppers

*wax paper 



	Set up:
	Depending on your class size, I set up two stations of each experiment:

Station 1: Wax Paper and Water

* 3 sheets of wax paper

* 2-3 cups of water

* 3 droppers

* one bottle of dish soap

Station 2:  Water, Pepper and Soap

*2-3 Petri dishes of water

* pepper

* dishsoap

Station 3: Water and a Paperclip  

* 3 cups of water

* a box of paperclips

Station 4: Pile on a Penny

* 3 pennies

* 3 droppers

* 2-3 cups of water



	 
	45-65 minutes

* (5-10) Engage: Bell-Ringer Questions

1. List all the different ways you use water.

2.  Why is water important?
* (5) Introduction Reading (typed on student handout)

Pass out the student handout.  Read out loud as a class. Guiding questions as your read the intro:

1.  Can someone explain what is ment by agriculture?

2.  What are some examples of the role water plays in climate, health, agriculture?

*(20-25) Experiment/Stations

Briefly review the procedures for each of the 4 experiments/stations.  Students will experiment individually but discuss ideas with their lab partners. Students only complete PICTURE and YOUR EXPLANTION.  Remind students to read all the directions.  If there are no questions, start the timer for 5 minutes.  When the buzzard rings, students switch to the next station.

*(5-10) Students share their observations and explanations.

The teacher should start listing different observations and explanations on the board.

*(10-15) Explanation Reading

As a class read the explanation of a polar molecule.  Have students mark the text.  

Pause and ask questions as you read. 

- How many atoms make up a water molecule? 

- When have you heard the word pole before?  What did it refer to?

-What do you know about positive and negative charges?  Any examples?

-Has anyone heard of the word cohesive before?  When? What did it mean?

-What does it mean that water acts like a “skin”?

Draw a polar molecule on the board and have students draw it at the bottom of the page.  Label the positive and negative sides.  Ask students where they think the next water molecule would attach.  Draw where the next water molecule would attach.  

Students now go back to their handouts and use evidence to write a Scientific Explanation for each experiment/station.  

	Introduction (Engage):
	Bell Ringer (Students answer these questions on their bell ringer paper and then after 3-4 minutes share their ideas).  

1. List all the different ways you use water.

2.  Why is water important?



	Activity (Explore):
	See the student hand-out.  Directions for each experiment are listed, along with student requirements.  For each station students record their observations and their own explanation for what they observed.  



	Explanation:
	Students discuss and record their explanations on the student handout.



	Elaboration:
	During the class discussion, encourage students to make connections with the different stations.  For example, “We don’t find paperclips floating on water, what have you seen?  How can you relate this to the real world?” or “What could the soap represent?  How would that impact the water cycle?”  



	Evaluation/ Assessment:
	1. Student Handout - Scientific Explanation

Scientific explanations for each station should describe water as a polar molecule and describe and explain the experiment.

2.  Demo Water on a String 

Teacher does this demonstration if front of the class.  

Students then have to explain what is happening and why supporting their ideas and answers with what they know about a water molecule. 

Explain why the water didn’t spill?  What would happen if the yarn wasn’t soaked in water? 

http://www.metrofamilymagazine.com/September-2013/Simple-Science-Experiments-Pouring-Water-Down-a-String/
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Describes a polar molecule and how that affects surface tension

Explains how the specific experiment worked citing evidence from the reading  

Describes a polar molecule but can’t quite describe how the experiment worked

No evidence citied

Does not explain a polar molecule or surface tension

Does not use any scientific support




Additional resources: 
Water Strider Video Clip https://www.youtube.com/watch?v=V-cXzZt2iVk
Family/ Community Connections:  

City of Boise Water Quality http://publicworks.cityofboise.org/services/water-quality/
Boise’s FAQ about Drinking Water http://www.deq.idaho.gov/water-quality/drinking-water/faqs-for-water-users/
NPR Watering Idaho: Where your Drinking Water Comes From http://boisestatepublicradio.org/post/watering-idaho-where-your-drinking-water-comes#stream/0
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