


Pre/Post-Test Sample Answers:
Students will be using their own words and examples to answer and show understanding. These are sample answers.

1) Describe what happens to a puddle of water in the mall parking lot after being in the hot summer sun for several hours. 
The water will heat, and the water molecules will become a gas. (water vapor) The gas will evaporate, and the puddle will disappear. 

2) Why do clouds usually form high in the sky? 
In order for clouds to form the water vapor must become cold enough for condensation to begin. It is cold high up in the sky and through condensation clouds are formed.

3) What must happen to the water on the surface of lakes and oceans in order for water molecules to turn to gas and evaporate? 
The sun must heat the water in order for the water molecules to turn to a gas and evaporate. 

4) Explain how water returns to the land, creeks, rivers, lakes and ocean during the water cycle. 
After the water evaporates and rises up into the air, it then cools, and water molecules change into a liquid again which is condensation. The water molecules stick together and become heavy and then fall back to earth. They fall back to earth as precipitation on the land, in creeks, rivers, lakes and the ocean.

5) Jack and his father went camping. They only took 2 gallons of fresh water with them for drinking. They need their drinking water to last for 3 days. How can Jack and his father keep their drinking water from evaporating during their trip? 
Jack and his father should keep their drinking water in a container with a lid. They should also keep that container in the shade if possible.
 
6) Explain the differences between rain, snow, sleet and hail and how they are related? 
Sleet is small and falls in the winter. Hail is larger and falls in the summer. 

7) Explain why air pressure goes up in the winter. 
Colder weather makes the air denser, and the increased weight of the air means that there is more air pressure. 

8) Explain the Oceans’ role in the water cycle.
The ocean is important to the water cycle because it holds 97% of the total water on the planet. Most of the precipitation on earth occurs over the ocean (78%), and most of the evaporation on earth happens over it. (86%) The ocean also plays a large role in the movement of heat in the climate system.

9) What role, if any, does the wind play in the water cycle?
The wind moves water vapor from the ocean to land.

10) Provide one example of water evaporating over time.	
Examples: 
The water level in a swimming pool will go down if fresh water is not added on a regular basis.
Wet clothes that are hung out on a line will completely dry in a few hours if hung on a warm sunny day.

11) List the different stages of the water cycle, discuss what happens at each stage, and explain which state of matter the water is in at each stage.  
In no particular order:
· Evaporation- is the process where water (liquid) changes into a gas (water vapor) due to an increase in temperature.
· Condensation- is the process where water vapor (gas) is changed into liquid water due to a decrease in temperature. It is also responsible for the formation of clouds.
· Precipitation- is any form of water, such as rain, snow, sleet, or hail that falls to the earth's surface. (Rain is a liquid, snow and hail are solids, and sleet is a combination of liquid and solid water.)
· Collection- is what happens when water falls back to earth as precipitation. Water can land in the ocean, lakes or rivers or it may end up on land where it can either infiltrate into the ground or can run-off into the ocean, lakes, or rivers.

12) Identify features of weather (temperature, humidity, and precipitation) in 2 different climate zones as they relate to any of the following: latitude, elevation, and/or proximity to bodies of water. 
· Polar/Tundra- Polar climates are cold and dry. They are very far away from the equator.
· Swamps- Swamps occur in places where the ground cannot soak in all the rainwater. They are very wet and the temperature is usually very high.
· Mountains- On mountains, the temperature decreases with altitude. Really tall mountains are at such a high elevation that they always are covered in snow. Mountains are usually wet and windy.
· Deserts- Deserts are hot and dry. They are often found in the center of continents, far from the sea.
· Tropical rainforest- Tropical rainforests are located near the equator and are hot and wet all year.
· Temperate rainforest- Temperate rainforests have warm summers and cool winters with year-round rain or snow. 
· Tropical Grassland- These grasslands are found between deserts and tropical rainforests. They are hot all year and have both a wet season and dry season.
· Dry Grassland- These grasslands are found in the center of continents. They have very hot summers, very cold winters, and very little rainfall.

13) Name at least 2 weather tools/instruments that meteorologists use to predict weather. 
(Explain what each of those two tools measures.)
· A thermometer measures the air temperature.
· A barometer measures air pressure. 
· A rain gauge measures the amount of rain that has fallen 
· A wind vane determines the direction from which the wind is blowing. 
· An anemometer measures wind speed.
· A hygrometer measures the water vapor content of air or the humidity.
· A weather balloon measures weather conditions higher up in the atmosphere. 
Sample Teacher Questions/Answers—Access Prior Knowledge
1) When water in its solid state experiences a change in temperature. (Hot) Which state of matter will it change into?  
Liquid

2) When water in its liquid state experiences a change in temperature. (Cold) Which state of matter will it change into? 
Solid

3) When water in its liquid form experiences a change temperature. (Hot) Which state of matter will it change into? 
Gas (Water vapor)

4) When water in the form of water vapor (gas) experiences a change in temperature. (Cold) Which state of matter will it change into? 
Liquid

5) There are clouds above and it begins to rain. Which stage of the water cycle is this an example? Precipitation

6) After it rains there is a water puddle in the paved parking lot at the mall. Several hours later the water puddle is gone.  Which stage of the water cycle is this an example? 
Evaporation

7) Similar to what happens when water vapor rises into the atmosphere, your glass of ice water has water droplets on the outside of the glass. Which stage of the water cycle is this an example? Condensation

8) Water is flowing down a hill and into the nearby lake. The lake is providing a reservoir for the water. Which stage of the water cycle is this an example?
Collection 

9) What causes water to change from one state of matter to another? 
A Temperature Change

10) Does the water cycle start in one place and end in another?  Explain 
No, the water cycle is happening in different stages all around us at all times.

11) What is a reservoir? Examples? 
A reservoir is anything that holds, stores, or collects water. The ocean, lakes, swimming pools, a bathtub, or even a bucket are all reservoirs.

12) Does evaporation only take place over bodies of water? 
 No, plants sweat-called transpiration, and people sweat-perspiration.

13) When precipitation brings liquid water down onto the earth, what happens to the water that falls on the land? 
The water either soaks into the ground – infiltration and travels down into underground water canals called aquifers, or the water will run-off over the land and down into rivers, lakes, and/or the ocean.

14) What is humidity? 
Humidity is water vapor in the air around us.

15) Does wind play a role in the water cycle? 
 Yes, wind moves clouds from one place to another, and wind can cool the temperature of the water surface, and/or the land which can change the speed in which water will evaporate.

16) How does the location of an area contribute to the amount of rainfall or the lack of rainfall?
 Areas that are close to bodies of water and closer to the equator are warmer and due to the temperature and proximity to water these locations get more rainfall. Areas further from the equator are cooler and dryer. 



Sample Teacher Questions/Answers—Used Throughout the Challenge
The teacher should be careful not to make statements or ask questions that are judgmental, as the students will often change their plan or feel less confident if they perceive that the teacher thinks they are making wrong choices. Be careful with the tone and pitch of your voice as you speak to the groups or when you ask questions.
During the planning stage:
· How did you come up with this design?
· What materials will you choose to use in your design?
· Is there a reason you are choosing specific materials over others?
· How might your budget limit be affecting your choice in materials or amount of each material?
· If a student is not engaged, ask “What ideas do you have about the design?”
· Has everyone had the opportunity to share their ideas?
During the building stage:
· Does everyone in this group have a job to do?
· Are you running into any issues or challenges?
· What unit of measurement are you using to ensure you are meeting the criteria?
· Are you having to make any changes to your plan in any way? How so? 
· Who is keeping notes/data?
During/after testing:
· If it did not meet the criteria, “What factor do you feel led to this result?
· If it did meet the criteria, “What do you feel contributed to the success of this design?
· Why do you think some designs came closer to meeting the goal or met the goal?
· Did your team’s design meet the goal? Why or why not? 
During the improve stage:
· What changes are you making to your design and why are you making them?
After challenge is complete:
· Did your design improve? How do you know?
· Are there any changes you would still like to make to your design? Why?
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