
 

 

 
 
 
 
 
Target Audience: Middle School 
Subjects: Science 
Time: 2-3 Days 
 
 

 
(The Case of the Water Detectives, Susan McMaster, used with permission from the EPA) 
 

 
Procedure 
1. Without precipitation, the water cycle wouldn’t work. This activity shows how vital 

precipitation is to the process.  
 
2. You are going to be water detectives who are being asked to solve the case of the 

disappearing water. 
 
3. Read the activity handouts attached to this activity. 
 
4. Develop a hypothesis before beginning the experiment. 
 
5. When the experiment is over, be sure to record your results and conclusions. 
 
 
Discussion Questions 
 
1. Suppose that during the days Mrs. Flowers was gone the weather was sunny and hot; 

however, when the water detectives conducted their experiment, the weather was 
cloudy and cool. How would this variable affect the experiment? 

 
2. What is a variable? 
 
 
 
 
 
 
 
 
 

Supplies:  
• Clear measuring cup 
• Water 



 

 

 
 
 

THE CASE OF THE DISAPPEARING 
WATER 

By Susan M. McMaster 
 

     The Water Detectives Anonymous were called to the home of Mrs. Flowers. When 
they arrived on the scene, Mrs. Flowers’ grown son, Frank Flowers, was frantic. His 
mother was missing! The detectives asked Frank how long his mother had been missing. 
     “That’s just it,” Frank said. “I’ve been traveling a lot and kept forgetting to phone her. 
Now I feel terrible. I have no idea where she is or how long she’s been missing.” 
     “Do you know of some places where she might have gone?” asked one water 
detective. 
     Frank wrinkled his brow and thought hard. “Well,” he said, “her habits are very 
predictable. If she has been gone less than a day, she probably just went shopping. If 
she’s been gone for less than 3 days, she may be visiting one of her sisters. She always 
says ‘Guests are like fish, they start to stink in 3 days!’ She would never visit anyone for 
more than 3 days.” 
     If she’s been gone more than 3 days, but less than 7,” continued Frank, “she’s 
probably taking a vacation on a cruise ship. I’m sure she can’t afford more than a 7-day 
cruise. If she’s been gone more than 7 days but less than 6 weeks, she’s probably 
received the grant that she applied for-she wants to study art in Europe. If she’s been 
gone more than 6 weeks, she is probably at her mountain cabin. However, she never stays 
there more than 2 months. If she’s been gone longer than 2 months, aliens must have 
captured her and taken her to another galaxy. She loves her plants and her home. She 
would never stay away longer than 2 months for any reason. 
     “I think we can help you solve this mystery,” said another water detective who had 
been looking around the house. 
     “Did you find a note?” asked Frank hopefully. 
     “No,” said the detective, “but I did find this glass measuring cup in the window.” 
     “Oh,” said Frank, “that’s nothing. Mother is very particular. Every morning she fills 
the measuring cup to exactly one cup. Then she puts it in the window sill to warm in the 
sun for a little while before she waters her African Violets. She is very careful about how 
much water she uses because she doesn’t want to over-water or under-water the plants.”  
     “Aha!” said the water detective. “Just as I suspected, this is precisely where we must 
begin our search. The measuring cup now has exactly ¾ of a cup of water.” 
“Are you saying someone stole ¼ of a cup of water?” asked Frank. 
“No wonder his mother didn’t bother to tell him where she was going!” muttered one of 
the detectives. 
“No sir,” said another water detective, trying to keep a straight face. “It’s a matter of 
evaporation. Ya’ see, water evaporates to the atmosphere. The warmth of the sun changes 
the liquid into water vapor that we can’t see. After a while the water vapor condenses and 
forms into clouds. Eventually, the water comes back to the ground as rain or snow or hail. 
Over time, the water evaporates again. It’s part of the water cycle.” 



 

 

“To make a long story short,” said another detective. “We’re going to conduct an 
experiment. We’ll put a cup of water in a sunny place and keep track of how long it takes 
to evaporate. Based on that experiment, we will estimate how long ago Mrs. Flowers left 
the measuring cup in the window sill.” 
“What a relief!” said Frank. “What should we do now?” 
“I suggest you water the plants,” replied yet another detective. 
 
 
THE CASE OF THE DISAPPEARING WATER 
 
Step 1:  Read “The Case of the Disappearing Water.” 
 
Step 2:  Write down the facts of the case: 

1. Original amount of water in the measuring cup ___________________ 
2. Amount of water in the measuring cup now _____________________ 

 
Step 3:  Write down where Frank Flowers said his mother might be: 

! If Mrs. Flowers has been gone for less than a day, she probably 
 
 

! If she’s been gone for less than 3 days, she may be 
 
 
! If she’s been gone for more than 3 days but less than 7, she’s probably 

 
 

! If she’s been gone more than 7 days but less than 6 weeks, she’s probably 
 
 

! If she’s been gone more than six weeks but less than two months, she is 
 
 

! If she’s been gone longer than two months, 
 
 
 
Step 4: Develop a hypothesis: (Tell what you think will happen before you do the 

experiment.) 
1. How long do you think the water was left on the window sill? __________ 

Where do you think Mrs. Flowers went? ___________________________ 
 
 
 
 
 
 



 

 

 
Step 5:  Perform an experiment to establish approximately how long it took for the 

water to evaporate. 
 
 
Directions:  

1. Write down today’s date. ____________ 
2. Fill a measuring cup to the 1-cup line. 
3. Put the cup in a sunny window 
4. Record how many days it takes for the water in the measuring cup to 

be at the three/fourths cup line. 
 
Step 6:  Write your conclusions 

1. It took approximately _____ days for the water to evaporate. 
2. Where should Frank begin looking for Mrs. Flowers? ___________ 

 
    
 
Step 7:  Make notes about your observations in your water detective’s notebook: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Activities: 
!!!! Fill cups half full with water and then add other substances (e.g. food coloring, salt, 
mud). Set the cups in locations that are sunny and shady. Have students observe what 
happens to water in sunny versus shady locations and what happens to the substances in 
the water as the water evaporates. 
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