Teacher Notes for Water Cycle Project – Days Four and Five

This project was designed to enrich the water cycle for introductory biology students.  All procedures can be easily completed in one 40-50 minute period, so you may want to have more plans ready if the entire class is finishing early.  The students that are performing the evaporation activity will have a large block of empty time between their observations.  Be creative and think of something for these four students to do, such as performing in-depth research of human usage of water.  According to the project the students will be assigned to groups of four.  Each of the four students will choose one of the four mini-labs to complete.   

Materials:
· Condensation – you will need fresh 2 liter bottles for each period (one bottle for each student works nicely).  We have found that reusing the bottles becomes very difficult – they will not pop back very easily.  We suggest having the matches at your lab station so that you may monitor the use of an open flame.  Be sure that your thermometers will fit inside the bottles!

· Evaporation – watch glasses can be replaced with petri dishes.  The box cover serves as a filter for light energy.  Cereal boxes with one large side cut out serve this purpose well.  If you do not have a UV light in your class room a high wattage reading lamp will suffice.

· Precipitation – perhaps you could demonstrate how to build the apparatus for this group, especially if they have not had much lab experience.

· Saturation – this can be easily modified to use any soils.  Students may have a solid understanding of saturation already, but it may not hurt to have them define the term previous to the lab.

· Presentation – a poster board is required for the presentation.  The teacher can provide this or you may require the students to obtain it.  

Facts for Precipitation!  The small misty drops you might see on the side of the beaker are there because water has condensed.  Basically, these misty drops represent a cloud.  The winds in a cloud blow the small drops around so that they collide with one another.  During these collisions, some drops will combine with others making bigger and bigger drops.  When the drops become so large that the upward movement of air cannot keep them in the sky, the drops fall as precipitation.  If the temperature is cold enough the drops will freeze as crystals, making snowflakes.  If the drops get together first, and then freeze, the precipitation will be hail.  If the conditions are not cold enough, the precipitation will be rain.

Facts for Condensation!  During the condensation experiment students saw water molecules condense into a cloud within the bottle.  When they squeezed the bottle the air pressure in the bottle increased, which raised the temperature.  They should already realize that squeezing the bottle raises the temperature from the first few steps of the lab.  The warmer air caused the water in the bottle to evaporate (it became water vapor) and you could not see it.  When the students let the bottle pop back to its original size, the air pressure in the bottle decreased along with the temperature.  This caused the water molecules to condense into a cloud.

The Presentations:

The students are given one class period to perform all of the labs and ask any questions they might have.  They are then expected to create a visual to explain their chosen portion.  This could be a picture, drawing, or any other visual – let them be creative!  Students are also expected to compose a half page summary of their experiment and how it relates to the water cycle.  Encourage them to read about the water cycle in their textbooks.


The next day students are given approximately ten minutes to compile all of their visuals and summaries onto a poster for a presentation.  They should connect each portion of the project to the water cycle and be prepared to defend their poster.

Assessment:


We have provided a general rubric for the water cycle presentation and you can grade their individual lab worksheets to match your teaching style and class level.  We suggest counting/grading the lab worksheets as a small lab grade or classroom participation.

