Where Has All the Water Gone?

Teacher Guide

Unit: Water Cycle 
Developer: Andrew Vickstrom, Manchester Elementary School

Standard 7.15 Theories, Systems, and Forces

Students demonstrate understanding of the earth and its environment, the solar system, and the universe in terms of the systems that characterize them, the forces that affect and shape them over time, and the theories that currently explain their evolution. This is evident when students: Identify, record, model, and explain the interrelated parts and connections between earth systems (e.g., crustal plates and land forms; atmosphere, water cycle, weather, and oceans)
G Es:

S5-6:2 bullet 2  Students demonstrate their understanding of PREDICTING AND HYPOTHESIZING by…AND  Providing an explanation (hypothesis) that is reasonable in terms of available evidence.
S5-6:4 bullets 1, 2 Students demonstrate their ability to CONDUCT EXPERIMENTS by…Choosing appropriate measurements for the task and measuring accurately.AND

Collecting data and recording accurate and complete data from multiple tries
S5-6:14a Students demonstrate their understanding of Physical Change by… Predicting the effect of heating and cooling on the physical state and the mass of a substance.
Science Concepts: a. Energy is required to transform the physical state of a substance from solid to liquid to gas, while conserving mass. Physical changes are reversible.

S5-6:48 Students demonstrate their understanding of Processes and Change over Time within Earth Systems by…Diagramming, labeling and explaining the process of the
water cycle (e.g., evaporation, precipitation, run-off).Science Concepts: a. The cycling of water in and out of the atmosphere plays an important role in determining climatic patterns. Water evaporates from the surface of the earth, rises and cools,

and falls again to the surface as rain. The water falling on

land collects in rivers and lakes, soil and porous layers of

rock and much of it flows back into the ocean.

Materials and Administration:

1. Each student or group of students will need:  1 sandwich size Ziploc bag, one 30 ml  medicine cup, and 10 ml water
2. Task takes 5 days.
3. Students need access to food coloring and a metric balance.
Scenario:
On the way into school, there was a brief thunderstorm that passed through with torrential rain.  When Mr. D opened the door of his car he realized that he parked in a puddle that was shallow, but completely surrounded his car.  With no alternative, he trudged through the puddle and had to start his day with soggy toes.  Mr. D ended up having a great day at school, but dreaded going out to the car at the end of the day because he was going to get wet again.  To his surprise, when he got to his car the puddle was not there and he was able to get to his car and stay nice and dry.  As he was driving home, he started to wonder what really happened to the water in the puddle.
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1. Using the experience of Mr. D and your knowledge of the Water Cycle, where do you think the water in the puddle is now?  Explain your thinking.
_______________________________________________________

G.E.-S5-6:2 Bullet 2

Webb Level 2
Prerequisite skills:


Knowledge of making a prediction


Knowledge of the water cycle

Score points
1 point – Reasonable prediction in response

1 point – Reasonable explanation relating to prediction

0 points-No response
Part 1: Follow this experimental procedure in order to test your hypothesis:


· You are going to put 10 ml of water in the medicine cup along with one drop of food coloring. 

· Now put the medicine cup with the water and food coloring into the Ziploc bag and seal it.   Carefully measure the mass of the sealed Ziploc bag.


· You will be recording data, over the course of the next five days, on the volume of water in the medicine cup.

2.) Create a table to organize the data on the volume of water in the medicine cup on each of the next five days.


Part 2:
· Find the difference in the volume of water from day 1 to day 5.

G.E.-S5-6:4 Bullets 1 & 2

Webb Level 2

Prerequisite skills:


Making a table with labels

Key Elements: accurate collection, completeness, correct labels [day,  volume (ml)], correct format for table (neat columns and rows)

	Day
	Volume (ml)

	1
	

	2
	

	3
	

	4
	

	5
	


Score points
1 point - accurate collection and representation of data

0 points-No Response

3.)  What process accounted for any difference in the volume of the water in the medicine cup?   

G.E.-S5-6:48

Webb Level  1
Prerequisite skills


Student has an understanding of the evaporation process
Score point
1 point – Uses evaporation to explain the difference

0 points-No Response

4.) Did any water enter or leave the sealed Ziploc bag?  How do you know?  
G.E.-S5-6:14a

Webb Level 2
Prerequisite skills


Experiences using a closed system.

Score points
1 point – Noting that water did not leave or enter the bag

1 point – Reasonable explanation (bag sealed; closed system; conservation of mass; experimental error)

0 points-No Response

5.)  Explain what happened to the water in the sealed Ziploc bag  over the course of five days? Include vocabulary such as: evaporation, condensation, precipitation, liquid, gas, water vapor, and states of matter in your answer.
G.E.-S5-6:48

Webb Level 2

Expected response:  
Response should include ideas such as: water evaporating (changing from liquid to gas), becoming water vapor, condensing on the bag and changing back to a liquid, change in the volume, but not in the mass.

Score points
1 point – Accurate explanation of evaporation

1 point – Accurate explanation of condensation

1 point – Identification of any states of matter in explanation

0 points-No Response

6.)  How does what happened in the experiment help to explain where the water from the puddle is now, and how it could become a puddle again in the future?  Use words and/or two detailed, labeled diagrams to help explain your thinking.

G.E.-S5-6:48

Webb Level 3
Score Points
1point - Compare evaporation in bag to scenario

1 point – Compare condensation in bag to scenario

1 point – Compare precipitation in bag to scenario

0 points-No Response

Materials for the Experiment





1 sandwich size Ziploc bag





1 30 ml medicine cup





10 ml water





food coloring





metric balance








Use this space to record your measurements:








