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MATERIALS IN KIT
 �30 Latex balloons
 �6 Balloon air pumps
 �30 Droppers
 �3 Ice cube trays
 �1 Hot plate
 �1 Box of paper clips
 �1 Spool of string
 �3 Bundles of wooden spoons
 �36 Foam balls
 �30 Student Guides

Water and Energy Kit
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Standards Correlation Information
www.NEED.org/educators/curriculum-correlations/

Next Generation Science Standards 
 � This guide effectively supports many Next Generation Science Standards.  This material can satisfy performance expectations, 
science and engineering practices, disciplinary core ideas, and cross cutting concepts within your required curriculum. For more 
details on these correlations, please visit NEED’s curriculum correlations website. 

Common Core State Standards 
 � This guide has been correlated to the Common Core State Standards in both language arts and mathematics.  These correlations 
are broken down by grade level and guide title, and can be downloaded as a spreadsheet from the NEED curriculum correlations 
website. 

Individual State Science Standards
 � This guide has been correlated to each state’s individual science standards. These correlations are broken down by grade level 
and guide title, and can be downloaded as a spreadsheet from the NEED website. 
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Water and Energy Materials

ACTIVITY NAME INCLUDED IN KIT ADDITIONAL MATERIALS NEEDED
You and Your Energy  � Pictures of students engaging in 

various activities

Energy Introduction  � Chart paper or bulletin board paper

Tracing Energy's Origin  � Poster made in Energy Introduction

Introducing Solids, Liquids, and Gases  � Chart paper

Investigating Solids  � Solid objects
 � Chart paper

Investigating Liquids  � Droppers  � Various liquids
 � Chart paper
 � Containers for liquids

Investigating Gases  � Balloons 
 � Air pumps
 � Droppers

 � Water
 � Chart paper

Introducing Water as a Solid, Liquid, and 
Gas

 � Ice cube trays (prepare cubes)  � Ice cubes
 � Clock
 � Rulers

Introducing Water  � Ice cubes
 � Chart paper

Ice Cube Investigation and Conclusion  � Ice cube trays (prepare cubes)  � Ice cubes
 � Student suggested activities from 

Introducing Water
 � Rulers
 � Clock

Water as a Gas—Demonstration  � Hot plate  � Cooking pot with lid
 � Water
 � Chart from Introducing Water

Concluding Solids, Liquids, and Gases  � Chart from Water as a Gas 
demonstration

Water Wheel Preparation and Investigation  � Foam craft balls
 � Wooden spoons
 � String
 � Paper clips

 � Foam cups or containers*
 � Round barrel pencils
 � Glue
 � Ruler
 � Sink or running water
 � Bucket or tub (optional)

Hydropower Plants  � Scissors
 � Glue
 � Online access

Unit Conclusion and Assessment  � Chart from Concluding Solids, Liquids, 
and Gases

*The foam cups or containers used need to be tall and wide enough to house the foam ball with wooden spoon blades. It may 
be necessary to test this ahead of time to ensure the activity will work. The easiest solution is to trim the wooden blades, but 
students may have other suggestions. Don't be afraid to let them explore.
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Differentiating Instruction K-2

Students’ abilities in Kindergarten through second grade are varied, as are the abilities of individual students within each classroom. Here 
are some suggestions for using this curriculum in K-2 classrooms.

Reading 
The student informational text for Water and Energy can be found in the Teacher Guide. Depending on your students' reading level you 
may want to make a master copy to read aloud to your class. You can download the Teacher Guide from shop.NEED.org and project the text 
onto a screen that the entire class can see. Older or more advanced students may be able to read the text independently.

Writing
 � Kindergarten 

As much as possible, students should be interacting with materials and investigating individually or with partners. Students can each 
have their own guide or notebook, or teachers may choose to create a classroom guide or science notebook. Drawing scientific or realistic 
pictures should be modeled to the students and attempted in their work. Students should be encouraged to label pictures with as many 
sounds as they can hear, even if this is only the initial consonant at first. Students’ individual observations can be glued into a classroom 
notebook made of large construction paper or chart paper. The teacher should write a summary sentence or two in the class science 
notebook based on the students’ discussion and observations. While the teacher can assess students’ pictures, listening to students 
to gauge their understanding is important. Parent volunteers can be a valuable resource during this unit, helping with investigation 
management, preparing materials, and being a scribe for students.

 � First Grade
Depending on the time of year that you teach this unit, you may find yourself using Kindergarten strategies or moving toward second 
grade strategies. In general, students should be able to follow directions and work independently or with partners on investigations. Each 
student should have his or her own student guide or science notebook and be encouraged to communicate his or her thinking in pictures 
and words, although allowing dictation for non-writers is appropriate. Pictures should be realistic in nature and include labels as needed. It 
is suggested that teachers create a word wall with pertinent vocabulary for the unit that students can use as a resource. Parent volunteers 
continue to be a good support for investigation management and preparing materials.

 � Second Grade
As second graders become more comfortable with the inquiry process, teachers are encouraged to extend the investigations further, 
exploring student generated questions. Second graders should be given more opportunities to record measurable data such as the size of 
a melting ice cube or the time it takes water to lift a paper clip. With direction, students will also be able to be more independent in making 
the water wheel they will be testing toward the end of the unit.

Water Writing Introduction
Have students start thinking about water by integrating it into your writing unit. Depending on whether you are focusing on fiction or 
nonfiction, you may want to use one of the following prompts:

Personal Narrative: Have you ever been to a beach or shore or seen one on TV? What did you see? What did the waves look like?  What did 
you do in the water? How did it make you feel?

Fictional Narrative:  You are a twig. All of a sudden a park visitor picks you up and throws you into the creek. Write a story about the 
adventure the creek takes you on.

@Science Notebooks
Throughout this curriculum, science notebooks are referenced. Science notebooks are a place for students to record their thinking. Over 
the course of this unit, pages may get ripped, folded, or spilled on, and this is okay! It is a sign of a real scientist at work! The worksheets 
in the Water and Energy Student Guide are presented in a science notebook format specifically tailored for the Water and Energy unit. You 
may choose to give students the whole guide as their notebook, or copy single pages to fit your needs. Included on pages 21-22 of the 
Teacher Guide is a Science Notebook Skills Checklist and Generic Assessment Rubric. Carrying the checklist with you as you circulate among 
your students will allow you to take notes for formative assessment and guide your conversation with students as you help them become 
more confident scientists. The rubric can be used to evaluate an entire notebook or an individual activity.
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Teacher Guide

 Grade Level
 �Primary, grades K–2

 Time
 �Four weeks of 20–45 minute 
lessons and investigations

 Materials 
All materials needed for 
activities are listed on page 5. 
Some materials needed are not 
included within the kit. Gather 
all materials and make copies as 
needed. 

  Additional Resources
NEED has several other titles 
that can be used to reinforce 
or expand upon what students 
learn in this unit. Check out 
shop.NEED.org for the titles 
below and many more.

 �Primary Energy Infobook
 �Primary Energy Infobook 
Activities
 �Energy Games and Icebreakers
 �Energy Stories and More
 �Wonders of Magnets
 �Primary Energy Carnival

 Concepts
 �All Earth materials and objects are either a liquid, solid, or gas.
 �Water moves.
 �Water can do work.
 �Water turns a turbine, which produces electricity.

Pre-Assessment (Optional)
 Objective

 �Students will be able to identify prior knowledge about water and energy.

 Materials
 �Water and Energy Assessment, Teacher Guide pages 28-30
 �Assessment Rubric, Teacher Guide page 23

 Time
 �20 minutes

  Procedure
1. Use the assessment and the rubric to gauge students’ current understanding of topics to be 

covered in this unit. This will also serve as the final assessment, allowing you to compare results to 
see students’ growth over the course of the unit.

Activity 1: You and Your Energy
 Objective

 �Students will be able to describe when they have energy and how they get it.

 Materials
 �Pictures of your students or others engaged in various activities

 Time
 �20 minutes

  Procedure
1. Make the connection between energy and personal knowledge by having the following 

discussion:

 �Has anyone ever told you that you have too much energy? 
 �What were you doing when they said that? 
 �How did you get all of that energy?

2. In the discussion, your students will probably suggest that they drank too much soda or had too 
much sugar, which led to too much energy. They may also bring up other food items. Continue 
the conversation:

 �Did you know that even if you’re not running around you’re using energy?

CONTINUED ON NEXT PAGE



8 ©2019     The NEED Project     Water and Energy Teacher Guide     www.NEED.org

3. Show pictures you have taken of your students, or pictures from magazines of children doing different activities such as reading, 
eating, listening, playing. Ask your students to describe what the child is doing in each picture. Explain that every activity uses energy.

4. Let the class know that they are going to be learning all about energy in the coming weeks.

Activity 2: Energy Introduction
 Objectives

 �Students will be able to define energy.
 �Students will be able to list ways they use energy with their bodies.

 Materials
 �Chart paper or bulletin board paper
 �Student Guides
 �Ballerina master, Teacher Guide page 24 (optional)
 �Energy Search master, Teacher Guide page 25

 Time
 �20 minutes

2 Preparation
 �Trace the outline of one of your students on a piece of large chart paper. Have the student bend an arm and leg so that the elbow and 
knee can be seen more clearly.
 �Make copies of Energy Search if intending to use as a homework assignment.

  Procedure
OPTIONAL: Have the class sing The Hokey Pokey to get them moving. In the discussion below, you can then refer back to the song—how 
were their bodies moving or working during the song?

1. Remind students of yesterday’s activity and ask if they know what energy is. After a brief discussion, read pages 32- 41 in the Teacher 
Guide.

2. Bring out the outline of your student. Review with students that energy is the ability to do work—it makes things move and grow. 
What are some ways that the students’ bodies do work?

3. On the large paper, label the students’ responses. Include the part of the body and the work that it does. Take a few responses then 
have students work independently in their Student Guides on page 3. You can have students draw themselves and label how they use 
energy, or you can copy the Ballerina outline and have students glue this into their Student Guides and label how the ballerina uses 
energy.

 Homework
 �Do a home energy search. Send copies of Energy Search home with students.
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Activity 4: Potential and Kinetic Energy
 Objectives

 �Students will be able to describe the difference between kinetic and potential energy.
 �Students will be able to list items that have kinetic or potential energy.

 Materials
 �Student Guides

 Time
 �30 minutes

  Procedure
1. Introduce to students the idea that energy has different forms: kinetic and potential. Read pages 43-44 from the Teacher Guide.

2. Summarize the idea of potential and kinetic energy.

 �Potential energy is like an object is resting. It can move, change, produce light or heat, or do work, but until it does, it is not doing 
anything, and will store energy.
 �Kinetic energy means an object is actively moving, changing, producing light or heat; it is working.

3. Do an energy search with your students in the classroom and/or around the school. Have students use page 4 in their Student Guides. 
Students can draw pictures and/or use words to show objects with potential or kinetic energy. As they record their thoughts, ask your 
students why they think it has potential or kinetic energy and how they know that. 

Activity 3: Tracing Energy’s Origin
 Objective

 �Students will be able to describe when they have energy and how they get it.

 Materials
 �Poster from Energy Introduction lesson
 �Student Guides

 Time
 �20 minutes

  Procedure
1. Review the poster created during the Energy Introduction lesson, solicit a few more responses, and ask, “How do we get all of this 

energy?” After students offer up their ideas, read “How We Get Energy” on page 42 of the Teacher Guide. With your students, try to 
trace back how other food products get their energy. For example, beef comes from cows, which eat grass, which gets its energy from 
the sun. Fish eat algae, which gets its energy from the sun. Sugar comes from sugar cane, which gets its energy from the sun. An apple 
gets its energy from the tree, which gets its energy from the sun. Students should make the connection that all of their energy can be 
traced back to the sun.
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Activity 5: Introducing Solids, Liquids, and Gases
 Objective

 �Students will be able to identify items as solid, liquid, or gas.

 Materials
 �Student Guides
 �Chart paper

 Time
 �20 minutes

  Procedure
1. Read page 45 in the Teacher Guide. Create a chart with three columns and label the columns: Solids, Liquids, and Gases. Have students 

give examples of things they know that are solids, liquids, and gases. After you have some examples in each category, ask students 
what the objects in each column have in common. (Example: “Why do we call all of these objects solids?”)

2. Explain to students that there are rules about solids, liquids, and gases, which scientists follow to sort these objects. Let them know that 
over the next few days they will be doing some investigations to discover these rules.

Activity 6: Investigating Solids
 Objective

 �Students will be able to list and describe properties of solids.

 Materials
 �Solid objects
 �Student Guides

 Time
 �45 minutes

  Procedure
1. Set up tables with an assortment of solid objects that groups of students can work with. Bring the students together and demonstrate 

some observations you can make and tests that you can conduct on the solid. Model your thinking out loud as you work with your 
object.

 �What happens when I hold a solid? 
 �What happens when I drop a solid?
 �What happens when I try to put two or more solids together?

2. There is a page in the Student Guide to investigate and answer each question. Have students return to their seats and turn to page 5. 
Give them 3–5 minutes to investigate the first question, then have them put down the solid objects and give them 5–10 minutes to 
draw a picture and write a few observations. Continue this process for the next two questions about solids on pages 6-7. 

3. When each question has been explored, bring the class back together to share what they noticed. Based on their observations, ask 
students to think of some “rules” that apply to solids. How do they know if something is a solid? Record the rules the class makes for 
solids on chart paper or in a digital format that can be projected.

 �Chart paper
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 �Chart paper
 �Student Guides

Activity 7: Investigating Liquids 
 Objective

 �Students will be able to list and describe properties of liquids.

 Materials
 �Various liquids
 �Droppers
 �Containers for liquids

 Time
 �45 minutes

  Procedure
1. Set up tables with an assortment of liquids (water, milk, juice, soda, etc.) that groups of students can work with. (For the purpose of 

this investigation, it will be easier if you use liquids of a similar viscosity or thickness. As an extension, you can continue the liquid 
investigations by exploring  and comparing liquids of different viscosities.) You may also want to have some different containers of 
various shapes and sizes that students can pour liquids into. Bring the students together and demonstrate some observations you can 
make and tests that you can conduct on the liquids. Model your thinking out loud as you work with a liquid.

 �What happens when I hold a liquid?
 �What happens when I drop a liquid? 

 �Use a dropper and show students how to collect the liquid. You will want to tell students what surfaces are appropriate for 
dropping the liquid. You may want to have them drop the liquid on paper or fill petri dishes with some soil or gravel to have them 
observe what happens when a liquid hits the “ground.”

 �What happens when I put two or more liquids together?

2. Following the same procedure as with the Investigating Solids lesson, students can record their observations and thinking on pages 
8-10 in their Student Guides.

3. After students have had time for investigating liquids, bring the class back together to share what they noticed. Based on their 
observations, ask students to think of some “rules” that apply to liquids. How are solids and liquids different? Record the rules the class 
makes for liquids on chart paper, or in a digital format that can be projected.
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Activity 8: Investigating Gases
 Objective

 �Students will be able to list and describe properties of gases.

 Materials
 �Balloons
 �Air pumps
 �Water

 Time
 �45 minutes

  Procedure
1. Hold up an inflated balloon. Ask your students, "What is in the balloon?" After they respond, ask them where else they can find air. 

Then, referring to the rules your students created on solids and liquids, ask them if they think the air inside the balloon is a solid, liquid, 
or something else. When they say “something else,” let them know that air is a gas. Today students will do some investigations with air. 
As students are investigating, have them draw a picture of what they are doing and write about what they observe. Follow the same 
procedure as Investigating Solids and Investigating Liquids where you have the whole class work on the same investigation for 3–5 
minutes, set down materials, and write for 5–10 minutes.

 �Investigation One—What do you notice about air in a balloon that is not tied?, page 11 in the Student Guide

 �Have students observe the balloons before putting any air in them. What is the shape of the balloon?

 �After they observe the balloon without air, have them start putting air into the balloon. Now what do they notice about the 
shape? Why is the shape of the balloon changing?

 �Take the balloon off the pump and hold the ends closed. Point the balloon away from other students and release. What happens? 
Why does the balloon move?

 �Investigation Two—What do you notice about air in a balloon that is tied?, page 12 in the Student Guide

 �Have multiple balloons already filled with air (not too full) and tied closed. 

 �Let students squeeze the balloons, but tell them the goal is not to break the balloon! What do the students notice about the shape 
of the balloon as they squeeze it? Why do they think the balloon reacts the way it does?

 �Have students put the balloons on the table and press down—again, not enough to pop the balloon. What do they notice? Why 
do they think the balloon reacts the way it does?

 �Investigation Three—How does a dropper work?, page 13 in the Student Guide

 �Have students squeeze the end of the dropper. What happens? Have students put their free hand under the tip of the dropper to 
feel the air come out. When they stop squeezing, what does the dropper do?

 �Without squeezing the end of the dropper, have students put the tips into the water. What happens? (Nothing.) Why is that? What 
is in the dropper already?

 �Now, out of the water, have students squeeze the end of the dropper then put the tip in water. Have them stop squeezing. What 
happens? Why do they think that is?

2. After students have had time for investigating gases, bring the class back together to share what they noticed. Based on their 
observations, ask students to think of some “rules” that apply to gases. How are solids and gases different? Record the rules the class 
makes for gases on chart paper, or in a digital format that can be projected.

 Extension
The following day, bring in a helium balloon. Compare this balloon to a balloon filled with air. How are they the same and different? Let 
students know that gases have different masses. This allows them to do different things. Helium is much lighter than air, which allows it to 
rise up and "float".

 �Droppers
 �Student Guides
 �Chart paper
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Activity 9: Introducing Water as a Solid, Liquid, and Gas 
 Objectives

 �Students will be able to identify the solid, liquid, and gas forms of water.
 �Students will be able to define melting and freezing using the words solid and liquid.

 Materials
 �Student Guides
 �Ice cubes
 �Clock
 �Rulers

 Time
 �30 minutes

  Procedure
1. Review the rules the class has generated for solids, liquids, and gases. Read pages 46-48 in the Teacher Guide with the students to 

compare their learning from the investigations with the text. 

2. Show students an ice cube. Ask if it is a solid, liquid, or gas. When students give you an answer, ask them to explain their thinking. “Why 
do you think that? How do you know?” 

3. Ask students, “What will happen if I leave this ice cube out?” Students should use page 14 in their Student Guides to record their 
thinking. Have students make a prediction and add reasoning to their prediction by using the word “because.” Give each group an ice 
cube. Students should draw the ice cube as it is and record the time. Students should observe the ice cube every 5 minutes, drawing 
the new shape, and making some written observations. Older students can also record the measurements of the ice cube.

4. When the ice cubes have melted, bring the students back together in a group. Do they now have a solid, liquid, or gas? Ask what they 
noticed and why they think the ice cubes melted. 

5. Tell students that they will start to learn more about how special water is. When they go home this evening, suggest that they look for 
all of the places they see water.

Activity 10: Introducing Water
 Objectives

 �Students will be able to identify the solid, liquid, and gas forms of water.
 �Students will be able to define melting and freezing using the words solid and liquid.

 Materials
 �Ice cube
 �Chart paper

 Time
 �20 minutes

  Procedure
1. Ask students about places they saw water at home last night. Then ask students, “What do you think you know about water?” Record 

students’ answers on a class chart, or in a digital format that can be saved and projected for future use.

2. Show an ice cube. Review with students the previous investigation where they watched the ice cube melt. Now ask them, "What’s 
the fastest way you can turn this ice cube into a liquid?" Record their ideas. Talk about some of the ideas that would be appropriate 
to complete in class. During the next investigation, students will be choosing a way to melt the ice cube. As you prepare for the 
investigation, collect any extra materials you might need.



14 ©2019     The NEED Project     Water and Energy Teacher Guide     www.NEED.org

Activity 12: Ice Cube Conclusion
 Objectives

 �Students will be able to identify the solid, liquid, and gas forms of water.
 �Students will be able to define melting and freezing using the words solid and liquid.

 Materials
 �Data from Ice Cube Investigation

 Time
 �30 minutes

  Procedure
1. Review the results from Ice Cube Investigation. Students will write a conclusion based on what they observed. They should use data 

(time, along with observations, measurements as appropriate) in their conclusions. Model writing a conclusion with the whole class 
then have students write individually using page 17 in their Student Guides.

 �Student Guides

Activity 11: Ice Cube Investigation
 Objectives

 �Students will be able to identify the solid, liquid, and gas forms of water.
 �Students will be able to define melting and freezing using the words solid and liquid.

 Materials

 Time
 �45 minutes

  Procedure
1. Remind students that their question is, "How can I melt the ice cube the fastest?" Before they start testing, have students write a 

prediction using the investigation format on pages 15-16 of their Student Guides. Remind them to use the word “because” to show 
their reasoning. Next, students draw a picture of their plan and then start their investigation. Students should record the time, draw 
a picture, and label their observations as time passes. When the ice has all melted, record the class results. Discuss which conditions 
were in use for the ice cube that melted the fastest and why students think some melted faster than others.

 Math Extension
Create a class graph of how fast the ice cubes melted. For older students, you may want to make a class data table and have them individually 
graph the results. If students have kept measurements of the ice cube’s changing size, they can create individual line graphs depicting the 
changing size over time.

 �Ice cubes
 �Student suggested materials from Introducing Water lesson
 �Clock or timer

 �Rulers
 �Student Guides
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 �Class chart of "What do we think we know about water?" from Introducing Water lesson
 �Student Guides

Activity 13: Demonstration—Water as a Gas
 Objectives

 �Students will be able to identify the solid, liquid, and gas forms of water.
 �Students will be able to define evaporation and condensation using the words liquid and vapor or gas. 
 �Students will be able to describe the water cycle and its stages.

 Materials
 �Hot plate
 �Cooking pot with lid
 �Water

 Time
 �30 minutes

  Procedure
1. Review the class chart, “What do we think we know about water?” Add any new learning from the ice cube investigations to the chart. 

Save the chart for future use.

2. Ask students if they’ve ever been in the kitchen when someone was boiling water. What happened to the water? If students state that 
it got hot and bubled, ask if they noticed anything else. Remind students that water is special because it can be a solid, a liquid, or a 
gas.

3. Place a pot with some water on a hot plate. As you and the class wait for the water to heat up, have them draw a diagram of this system 
on page 18 in their Student Guides. Discuss with students the energy transfer at work. Electrical energy is turning into heat energy. 
This heat energy in the burner causes the pan to heat up, and that transfers to the water. The water molecules move around faster and 
soon change from a liquid to gas—water vapor. This process is called evaporation. Read about the forms of water and the water cycle 
on pages 49-51 of the Teacher Guide.

4. Once you have produced water vapor, hold a lid over the steam to represent the sky. Explain to students that the water vapor rises, and 
as it does, it cools down. As it cools, the water vapor condenses, changing back into water droplets. When the water droplets hit each 
other, they join together. When enough droplets join together they make a cloud. When the droplets get too heavy, they fall back to 
the Earth as precipitation. 

OPTIONAL: Add some vanilla or another fragrance to the water. As the water vapor escapes the pot, so will the fragrance, and you should 
be able to smell the vanilla around the room. This will help students better understand that gases are not contained to one spot; they are 
constantly moving, unlike solids. 

:Technology Extension
Use the United States Geological Survey's interactive water cycle diagram for beginners to reinforce the various stages in the water cycle. 
This could be implemented easily on tablets, a smartboard, or on computers, if available. Download the diagram (varying difficulty levels 
available) from http://water.usgs.gov/edu/watercycle-kids.html.
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Activity 14: Concluding Solids, Liquids, and Gases
 Objectives

 �Students will be able to identify the solid, liquid, and gas forms of water.
 �Students will be able to describe the water cycle and its stages.

 Materials
 �Student Guides
 �Class chart of "What do we think we know about water?" from Water as a Gas demonstration

 Time
 �45 minutes

  Procedure
1. Have students return to their diagram on page 18 of their Student Guides and review the previous lesson. Model writing 2–4 sentences 

with the class then let them write independently on page 19 of their Student Guides. Encourage them to use the words: water, liquid, 
heat, energy, water vapor, gas, and evaporate.

2. When the students have finished writing, bring them back together. Review the “What do we think we know about water?” chart. Add 
any new learnings and correct any misconceptions that pertain to the forms of water. 

3. Get students up and moving to demonstrate the water cycle. Start with nine students as the rest of the class watches. Have eight 
students crouch down on the floor and let them know that they are each water molecules in a lake. Have the ninth student stand tall 
with their arms stretching out to represent the sun. Create props if necessary. Tell the story of the water cycle again. 

 �The sun shines on the water, and the water molecules warm up. (Student water molecules are smiling, happy in the lake.) 
 �They start to rise up, changing from liquid to a gas. Now they are water vapors. (Students slowly rise up and can raise their hands up 
in the air too.)
 �Once in the air, the water vapor moves around. (Students walk slowly around without bumping into each other.)
 �As they rise into the air, the air gets colder, and the water molecules condense. When they bump into each other, they attach together 
and form a water droplet. (Students gently bump into each other. Creating droplets of two students.)
 �The droplets keep moving around, and when they run into other water droplets, they join together, too. (Pairs of students join with 
other pairs.)
 �Pretty soon, they are too heavy to stay in the cloud, and they fall to the ground as rain or snow. (Students “fall” to the ground again.)

 �Then the whole cycle starts again!

 �Trade students out and let another group model the story or get the whole class involved!

 Art Extension
Create a class mural showing a picture of an ocean, land, sun, clouds, and rain falling from some of the clouds over the land. Include houses, 
flowers, trees, boats, etc. You can use large chart or bulletin board paper and have each student make part of the scene. Then, use input 
from the students to describe the water cycle by drawing arrows and adding labels and brief descriptions of what happens during each 
part of the cycle. Make sure to use scientific vocabulary. 
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Activity 15: Water Wheel Preparation
 Objective

 �Students will be able to describe how water can do work.

 Materials
 �Foam craft balls
 �Pencils (round barrel)
 �Wooden spoons
 �Glue
 �Foam cups
 �Student Guides

 Time
 �20 minutes, plus drying time for glue

2 Preparation
 �Cut wooden spoons in half so that each child will get four halves to serve as paddles. 

 �Make your own water wheel to show the class as an example.

CLASSROOM MANAGEMENT TIP: Invite parents or older student helpers into the classroom to help students with the construction of the 
water wheels and subsequent investigation.

  Procedure
1. Read pages 52-53 of the Teacher Guide. Show students the completed water wheel you’ve pre-made. Explain that students will make 

the hub using the foam craft balls. 

2. Put the pencil through the foam craft ball, creating a hub. (See Diagram 1)

3. Place four paddles equally around the foam hub. Students should push them in, and then take them out. Place a little bit of glue in the 
slot and re-insert the paddles. (See Diagram 2)

4. Allow the hubs to dry overnight.

FOR NEXT TIME: Gather foam cups. These will serve as the base for the water wheel. Prepare the cups by cutting out the bottoms and 
cutting two notches in the top of each cup for the pencil. (See Diagram 3)



18 ©2019     The NEED Project     Water and Energy Teacher Guide     www.NEED.org

Activity 16: Water Wheel Investigation
 Objective

 �Students will be able to describe how water can do work.

 Materials
 �String
 �Water wheel hub and shaft (pencil)
 �Foam cups (prepared as directed on page 17)
 �Paper clips

 Time
 �45 minutes

2 Preparation
 �Cut a 30 cm piece of string for each student. Depending on your students’ ages you may want to pre-tie one piece of the string to the end 
of each pencil, and tie a paper clip to the free end. (See Diagram 4 on page 17)

  Procedure
1. Have the students set up their water wheels. Tie a 30 cm piece of string around one end of the pencil, tie a paper clip to the end of the 

string.

2. Students should first turn the pencil (shaft) by hand to raise the paper clip up. What do they notice about turning it by hand? Do they 
think they could do this all day?

3. Next, have students put their water wheels six inches under the water faucet.* Start with a low but steady pressure of water. What do 
the students notice now?

*NOTE: If you do not have enough faucets for everyone, students can put their water wheel system into a larger cup or over a bucket. 
They can pour water over the water wheel, and the water will fill the larger cup or bucket. The water can then be reused. Just make 
sure the water level does not come up as high as the paddles.

4. Students should draw a picture of their water wheel system and label its parts on page 20 of their Student Guides. 

5. After the investigation, bring the students together to discuss what they noticed. Have students return to their diagram on page 20. 
Model writing 2-4 sentences with the class then let them write independently about what was happening on page 20.

 Extension
For further investigations at school or at home, time how fast the water works to lift the paper clip. Can you make the water work faster? 
Slower? How many paper clips can be lifted by the same amount of water pressure? Allow students to experiment and write about or draw 
what they saw or did.

 �Ruler
 �Sink with running water
 �Student Guides
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Activity 17: Hydropower Plants
 Objective

 �Students will be able to label a hydropower plant using 
appropriate vocabulary terms provided to them.

 Materials

 �Glue
 �Student Guides
 �Hydropower Vocabulary, Teacher Guide page 26
 �Interactive Hydro Poster (www.NEED.org/awesomeextras)

 Time
 �30 minutes

  Procedure
1. Download and project the Interactive Hydro Poster from www.NEED.org//Files/InteractiveHydroPoster.html.

2. Read pages 54-58 of the Teacher Guide. As you read, use the poster to point out the different parts of the process of using water’s 
energy to produce electricity.

3. Copy the Hydropower Vocabulary so that each student will receive one set of vocabulary words. Have the students cut out the words 
and paste them into the appropriate spot on the hydropower plant diagram on page 21 in their Student Guides.

4. An answer key is located above. An answer key master can also be found on page 27 of the Teacher Guide. Project this to review with 
students, if desired.

5. Ask the students how their water wheel is similar and different to the diagram.

Activity 18: Unit Conclusion
 Objective

 �Students will be able to list and describe properties of water.

 Materials
 �Class chart of "What do we think we know about water?" (from Concluding Solids, Liquids, and Gases lesson)
 �Student Guides

 Time
 �30 minutes

  Procedure
1. Read pages 59-60 of the Teacher Guide. Look back at the “What do we think we know about water?” chart. Add any new learning from 

the previous days. Review everything students have learned and clear up any remaining misconceptions. Have students record their 
final reflections and new questions on pages 22 and 23 in their Student Guides.

RIVER

POWER LINESGENERATOR

TURBINE

RESERVOIR

DAM

PENSTOCK
GATE

 �Scissors
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Activity 19: Assessment
 Objective

 �Students will be able to list and describe properties of water.

 Materials
 �Water and Energy Assessment, Teacher Guide pages 28-30

 �Assessment Rubric, Teacher Guide page 23

 �Evaluation Form, Teacher Guide page 67

 Time
 �30 minutes

  Procedure
1. Make copies of the assessment and give one to each student. If students are not yet writers, have them draw pictures and then dictate 

answers to you or a parent volunteer. 

2. Evaluate student work using the rubric. Students’ science understanding should not be graded down because their writing skills are 
not yet developed.

3. Evaluate the unit using the Evaluation Form and return it to NEED.
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Student Guide Skills Checklist

Designed to be a formative assessment tool, you may find this checklist useful as you work with students. Put all of your students' names 
down the left hand side. When you look at a child's Student Guide or science notebook and see a skill demonstrated, put a dot in the box. 
Decide how many times (typically 3–5) you want to see the student use the skill independently before checking off the box as a sign that 
the student has mastered this skill.
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SCIENTIFIC CONCEPTS SCIENTIFIC INQUIRY PRESENTATION

4 Student demonstrates 
thorough understanding 
of concepts through 
pictures, writing, and verbal 
communication.

Student is able to follow all steps of the 
scientific process: predicting, observing/
recording data, and drawing a more 
complex conclusion related to their data. 
Student shows higher level thinking by 
asking his/her own questions.

Handwriting is legible. Pictures are 
realistic and include labels. All parts 
of the assignment are complete.

3 Student demonstrates 
understanding of 
concepts through pictures, 
writing, and/or verbal 
communication.

Student is able to predict, observe/
record data, and draw a basic conclusion.

Handwriting is legible. Pictures are 
realistic and include most labels. All 
parts of the assignment are complete. 

2 Student demonstrates a 
beginning understanding 
of concepts, but may 
have a couple of lingering 
misconceptions.

Student is able to do two of the 
following: predict, observe/record data, 
draw conclusions.

Words and/or pictures may be 
hard to decipher at times. Pictures 
are present but are missing labels. 
The assignment has some missing 
components. 

1 Student demonstrates 
confusion about concepts. 
Many misconceptions 
remain.

Student is able to do one or fewer of the 
following: predict, observe/record data, 
draw conclusions.

Words and/or pictures are hard to 
decipher. They may not be connected 
to the investigation. The assignment 
has many missing components.

Generic Assessment Rubric

The rubric below is a generic rubric that can be used for individual Student Guide/science notebook activity entries or a complete version. 
The rubric can be modified to meet your needs. Some teachers find that letting students become involved in the process by choosing 
which entries should be assessed is a good way to have students thinking about their own work. For non-writers, letting students verbally 
explain their notes, observations, and understandings is acceptable.
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Assessment Rubric

Question 1: Solids
3 Points The student correctly identifies a solid and clearly explains rules that make the object a solid.

2 Points  The student correctly identifies a solid and may have some rules about solids but may also have some incorrect information.

1 Point The student correctly identifies a solid but cannot describe why it is a solid.

0 Points The student cannot identify a solid.

Question 2: Liquids
3 Points The student correctly identifies a liquid and clearly explains rules that make the substance a liquid.

2 Points The student correctly identifies a liquid and may have some rules about liquids but may also have some incorrect information.

1 Point The student correctly identifies a liquid but cannot describe why it is a liquid.

0 Points The student cannot identify a liquid.

Question 3: Air
2 Points The student communicates that air is a gas. It takes up space, fills the shape of the container it is in, and is constantly moving. 

Student may also include background information about air (e.g., it is all around us, we breathe it, the wind is air, etc.).

1 Point The student identifies a few properties of air, and most of the student’s explanation is personal information.

0 Points The student is unable to identify properties of air.

Question 4: The Water Cycle
4 Points The student demonstrates a complete understanding of the water cycle. The student uses scientific vocabulary to identify each 

part of the cycle correctly (liquid, heat energy, evaporation, water vapor, condensation, and precipitation).

3 Points The student correctly draws the water cycle. The student uses some scientific vocabulary and some descriptive language to 
describe the water cycle. 

2 Points The student correctly draws the water cycle and arrows. May include some correct vocabulary, but it is mostly written in “kid 
language.” Student may have a couple parts of the water cycle mislabeled.

1 Point The student draws the water cycle but is unable to accurately describe what happens.

0 Points The student draws a picture of the land and water but does not show understanding of the water cycle.

Question 5: Water Doing Work
4 Points The student shows a complete understanding of water’s energy. His or her example is about hydropower plants or water wheels. 

The student uses scientific vocabulary in his or her explanation.

3 Points The student shows an understanding of water’s energy. The student may talk about hydropower plants or water wheels, but 
answer is lacking understanding of how water really does work. Uses mostly “kid language” to talk about water.

2 Points The student shows a partial understanding of water’s energy. He or she may know that water makes electricity but is unable to 
explain the process even in “kid language.”

1 Point The student connects water to personal information, like watering the plants or washing dishes.

0 Points The student is unable to give an example of how water does work. 
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MASTER
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MASTER

Energy Search
Look around your home for examples of energy at work. Use words 
and/or pictures to show what you found.

Energy is light.

Energy is motion.

Energy runs machines.

Energy is heat.

Energy is growth.

e
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Name:  __________________________________________  Date:  ______________________
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Water and Energy Assessment
1. Draw a picture of a solid. Use words to tell why this object is a solid.

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

2. Draw a picture of a liquid. Use words to tell why this is a liquid.

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________



©2019     The NEED Project     Water and Energy Teacher Guide     www.NEED.org 29

3. What do you know about air? Is it a solid, a liquid, or a gas? Use pictures and 
words to explain what you know.

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

___________________________________________________________________

___________________________________________________________________  

___________________________________________________________________

4. Draw a picture of the water cycle. Use arrows and labels to show how water 
travels and changes.



30 ©2019     The NEED Project     Water and Energy Teacher Guide     www.NEED.org

5. Water is powerful! Draw a picture and use words to show how humans use 
water to do work.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
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Water and Energy

Informational Text
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What is Energy?

Energy is many things. 

Energy is light. Energy is heat. 

Energy makes things move and grow. 

Energy runs machines. 

Energy is the power to change things. 
Energy is the ability to do work.

e

Energy runs machines.
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We use light to see. 

During the day, much 
of our light comes from 
the sun. 

At night, we turn on 
lights powered by 
electricity. 

We can also burn 
candles. 

Flashlights use the 
energy in batteries to 
make light. 

Can you think of 
another way to make 
light?

Light is Energy
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Heat is Energy

We use energy to make heat. 

We burn fuel to cook our food. The food we 
eat helps our bodies stay warm. 

When it is cold, we use energy to heat our 
homes. Campfires make heat, too. 

Factories burn fuel to make products. 

Power plants burn coal to make electricity. 
Have you ever cooked food on a campfire?
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All living things need 
energy to grow. 

Plants use light from 
the sun to grow. 
Plants change the 
sun’s light energy 
into sugars. Plants use some of the sugars to 
grow. They store some of the sugars in their 
fruits, leaves, stems, and roots. Plant sugars 
are full of energy.

Unlike plants, animals and people cannot 
change light energy into sugars. 

We eat plants like corn and use the energy 
stored in them to grow and do work. What 
plants do you like to eat?

Energy Makes Things Grow
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Look around you. Many things are moving. 
We say they are in motion. 

Clouds drift across the sky. Leaves fall from 
trees. Birds fly. Cars drive down the road. 

The Earth moves. The air moves. Water 
moves. All living things move, too. What 
things do you see moving right now?

Energy Makes Things Move
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Motion Takes Energy
Nothing moves 
unless it has energy. 
Cars get their energy 
from gasoline. Clouds 
move because of 
wind energy. Wind 
gets its energy from 
the sun. Plants and 
animals get their 
energy from the sun, 
too.

Water moves from 
high places to low 
places, pulled by the force of gravity. 
Gravity is the natural force of attraction 
between all objects in the universe. 
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It takes energy to run 
our TVs, video games, 
and microwaves. This 
form of energy is 
called electricity. 

We use electricity 
every day. It gives 
us light and heat. It 
powers our machines 
and appliances. It 
helps us do work.

What would your 
life be like without 
electricity?

Energy Runs Machines
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Energy is the Power 
to Change

When we use energy, it does not disappear.

We change it into other forms of energy. 

When we drive a car, we change the energy 
in gasoline into motion, heat, and sound.

When we light a match, we change its 
energy into heat and light. 

What happens when we turn on a light 
switch?

e
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The word work means many things. 

Your parents leave the house every morning 
to go to work. They go to their jobs. 

Exercise is often called working out. 

Your teacher gives you homework to do. 

It sounds like work is the opposite of play. 

Energy is the Ability 
to do Work

e
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What is Work?
In science, work 
has a special 
meaning. 

Work is using a 
force to move an 
object across a 
distance. 

To do work, there must be energy. 

Think about playing soccer. A soccer ball 
cannot move by itself. You must kick it. 

You use energy to move your leg and kick 
(the force) the ball (the object).

The soccer ball rolls across the field (a 
distance) to score a goal. 

You have just done work!

e



42 ©2019     The NEED Project     Water and Energy Teacher Guide     www.NEED.org

How We Get Energye

They use the energy stored in their muscles 
to kick a ball and make it move.

The sun has energy. The 
sun’s energy travels to 
Earth as light.

Light energy from the sun is stored in 
plants.

People eat the plants and store the 
energy in their muscles.
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Energy is Kinetic 
or Potential

Scientists look at forms of energy to see how 
they are the same and how they are different. 
They sort energy into two groups.

Potential energy is energy stored in an 
object or energy that an object has because 
of its position. The food you eat has potential 
energy stored in it. So does gasoline and coal.

Kinetic energy is the energy of motion. 
Anything that is moving has kinetic energy. 
Waves and wind 
have kinetic 
energy.

What type of 
energy does this 
surfer have?

e
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Potential Energy Can 
Turn Into Kinetic Energy

A rock on top of a hill is not moving, but it 
has potential energy because of its position. 

If it is pushed from its position, it begins 
to roll down the hill. Its potential energy is 
changed into motion—kinetic energy.

When it reaches the bottom of the hill, it 
stops. It has no more kinetic energy.

HILL

Kinetic
Energy

Potential
Energy

Potential and Kinetic Energy

e
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Things on Earth Take 
Many Forms

Scientists also look at objects on Earth to 
see how they are the same and how they are 
different. 

They sort them and group them.

Almost everything on Earth can be sorted 
into one of three groups: solids, liquids, and 
gases. 

e
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Cars, rocks, and trees 
are solids. 

What is the same 
about these objects?

A solid is an object 
with a definite size 
and shape. A solid 
keeps its form.

Solids are often hard.  

What objects in your 
classroom are solids?

Let’s Look at Solidse
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Let’s Look at Liquids

Milk, ketchup, and water are liquids.

What is the same about these objects?

A liquid has a definite volume but not a 
definite shape. 

A liquid can change shape. A liquid takes the 
shape of the container that holds it.

You can move through a liquid.

Can you name some other liquids?

e
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Let’s Look at Gases

Air, propane, and steam are gases.

What is the same about these things?

A gas does not have a definite shape or 
volume. 

A gas fills any container in which it is placed. 

Some gases are invisible.

Can you name any other gases?

e
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Water Takes Many Forms
Water can be a solid, 
a liquid, or a gas, 
depending on its 
temperature.

When water is very 
cold, it is a solid—like 
ice, snow, or hail.

When ice becomes 
warmer, it melts or 
turns into a liquid like 
rain, a waterfall, or a 
drink.

When water is very 
hot, it turns into a gas 
called steam or water 
vapor.
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Water is always moving over the Earth. Rain 
and snow fall from clouds. The snow melts 
and turns into water. 

Water that falls in the hills flows together to 
form streams. The streams flow together to 
form lakes and rivers.

Rivers flow to the oceans. 

Water is a Moving Thing

Precipitation

Lake

Evaporation

Streams

River

Ocean

Snow and Ice

Solar Energy

Cloud

Cloud Condensation

Melting
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Water Moves in a Cycle 
The sun shines on 
the Earth. It warms 
the liquid water 
in oceans and 
lakes with its solar 
energy. Some of the 
water evaporates. 
It turns into water 
vapor.

The water vapor rises into the atmosphere 
above the Earth and forms clouds.

Eventually the water vapor cools and 
condenses. It turns back into a liquid and 
falls to the Earth, as precipitation.

This movement of water through the air and 
over the surface of the Earth is called the 
water cycle.

SOLAR ENERGY

CONDENSATION
(Gas to Liquid)

PRECIPITATION
(Liquid or Solid)EVAPORATION

(Liquid to Gas)
EVAPORATION
(Liquid to Gas)

OCEANS, LAKES, RIVERS
(Liquid)

The Water Cycle
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Rivers are always moving or flowing. 
Rivers have lots of kinetic energy.

People have been using rivers to do work for 
a long, long time. When moving water does 
work, it is called hydropower. "Hydro" means 
water. Hydropower is water power.

People first used the energy of rivers to move 
them from place to place. They tied logs 
together to make rafts. They hollowed out 
logs to make canoes. 

Moving Water Has 
Kinetic Energy
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Water Wheels Harness 
Energy

For thousands of 
years, farmers have 
used water wheels 
to help them irrigate 
their fields and grind 
their corn and wheat 
into flour. In some 
places, people still 
use water wheels.

Water wheels harness the energy in moving 
streams or rivers to do work. They make life 
easier for farmers.
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Moving water can help people do work, but 
it can also cause harm.

If there is too much rain, it can cause a flood. 
The banks of nearby rivers cannot hold all 
of the water. The water in the rivers can rise 
over their banks and move over areas where 
people live, work, and play.

Moving Water is Powerful

A flooded neighborhood.
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Long ago, people began to build dams to 
control the flow of rivers.

A dam is a huge wall built across a river to 
hold back the water. Usually there are gates 
in the dam to let some water flow through.

Behind the dam, the water forms a large 
lake called a reservoir. Have you ever seen a 
dam?

Dams Can Control Rivers

A dam.
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RIVER
KINETIC ENERGY

RESERVOIR

GATE

STORED
POTENTIAL

ENERGY
KINETIC ENERGY

RIVER
KINETIC ENERGY

RESERVOIR

GATE

STORED
POTENTIAL

ENERGY
KINETIC ENERGY

DAM

The water in a reservoir behind a dam is not 
flowing. It does not have very much kinetic 
energy.

It does have potential energy stored in it 
because of its position behind the dam.

When a gate is opened, the water in the 
reservoir flows down to the river below the 
dam. Its potential energy turns into kinetic 
energy.

A Reservoir Has 
Potential Energy
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Moving Water Can 
Make Electricity

RIVER

POWER LINES
carry electricity

GENERATOR
makes

electricity

RESERVOIR

DAM

PENSTOCK

TURBINE
spins generator

GATE

Today, we use rivers to make electricity. We 
build power plants in dams to capture the 
kinetic energy and turn it into electricity.

The water flows through the gate and down a 
pipe called a penstock. It pushes against the 
blades of a turbine. 

The turbine spins and powers a generator. 
The generator changes the 
motion into electricity.



58 ©2019     The NEED Project     Water and Energy Teacher Guide     www.NEED.org

The electricity flows from the generator to 
power lines. The power lines are wires that 
carry the electricity to farms, towns, and cities 
where people need it.

People use electricity to do many types of 
work. Electricity can heat our homes or keep 
them cool, as well as cook our food or keep it 
cold. It can wash our clothes and our dishes. It 
can run our computers, TVs, and video games. 

How do you use electricity every day?

Electricity Travels 
Through Wires

Power plant 
generates electricity

Transformer
steps up voltage
for transmission

Neighborhood 
transformer

steps down voltage

Transmission line
carries electricity

long distances

Transformer on pole
steps down voltage

before entering house

Distribution line
carries electricity

to house

Transporting Electricity

POWER 
TOWER

ELECTRIC
POLES
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There will always be water on Earth. We will 
never run out of it. Hydropower is called a 
renewable energy source. 

Hydropower plants do not burn fuel, so they 
do not pollute the air. Hydropower is a safe, 
clean energy source for making electricity.

Hydropower is not a perfect energy source. 
Dams can also stop fish from moving up and 
down the river. 

When a dam is built, the 
reservoir floods land 
behind the dam.

Reservoirs are good places 
to fish, swim, and boat.

Hydropower is Clean 
and Renewable
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Like the water in rivers, water in the ocean 
is always moving. The tides rise and fall. 
The wind makes waves. There are even 
currents—like rivers of water—that flow 
through the ocean.

All of this moving water has kinetic energy. 
Scientists are discovering new ways to use 
ocean energy to do work for us. Have you 
ever observed the ocean’s energy?

Oceans Have Energy, Too

These wave power 
generators float on the 
surface of the ocean. 
They capture the 
kinetic energy in ocean 
waves and turn it into 
electricity.

Image courtesy of Pelamis
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atmosphere the layer of air that surrounds the Earth 

blade the part of a turbine that is pushed by the flowing water 

cloud a formation of water vapor in the atmosphere 

condensation changing a gas into a liquid 

current the flow of energy or flow of a substance—see ocean current 

dam a large wall built across a river to control the flow of water in the river 

electricity a form of energy; the flow of electrons 

energy the ability to do work; the power to make a change 

evaporation changing a liquid into a gas 

flood an event in which too much rain causes water to overflow river banks and move across 
nearby areas of land 

gas a substance without a definite shape or volume; a gas fills any container in which it is 
placed 

gate the part of a dam that opens and closes to control the flow of water 

generator a device that turns motion energy into electricity 

gravity the natural force of attraction between all objects in the universe; the force that pulls 
objects from higher places to lower places 

heat a form of energy; the amount of thermal energy in a substance 

hydropower the energy of moving water; using the energy of moving water to make electricity 

ice water in a solid state; water that has been cooled until it becomes a solid 

irrigation moving water from its natural course to water crops 

kinetic 
energy

the energy of motion 

Glossarya            cb
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lake a body of water surrounded by land

light a form of energy; radiant energy; energy that travels in rays 

liquid a substance with a definite volume, but not a definite shape; a liquid takes the shape of 
the container in which it is placed 

melting changing a solid into a liquid 

motion a form of energy; kinetic energy; movement 

nonrenewable 
energy source

an energy source that is not replenished quickly and takes millions of years to form such 
as fossil fuels and uranium

ocean a very large body of salty water 

ocean current the flow of water through the ocean, caused by different temperatures of the water in the 
ocean 

penstock a large pipe in a hydropower dam through which water flows to a turbine 

pollution when a substance causes harm to the environment

potential 
energy

energy stored in an object; energy that an object has because of its position   

power lines wires that carry electricity from one place to another 

power plant a facility where sources of energy are used to generate electricity by moving a turbine 
generator

precipitation solid or liquid water falling from a cloud onto the Earth 

renewable 
energy source

an energy source that is replenished in a short time such as water, wind, or solar energy 

reservoir a lake formed behind a dam 

river a large flowing body of fresh water that flows into another river or an ocean 

solar energy radiant energy from the sun 

solid an object or substance with a definite shape and size 

steam water as a gas; water vapor 

stream a creek; a small flow of water 

sugar an energy-rich substance made by plants 
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tide a change in the water level of the ocean at the shore, caused by the gravitational pull of 
the moon

turbine the part of a hydropower plant that captures the energy of flowing water and uses the 
energy to power a generator

volume a measure of the space occupied by a liquid

water the most abundant liquid on Earth; often referred to as H2O 

water cycle the movement of water through the atmosphere and across the Earth 

water vapor water in a gaseous state; steam; water that has been heated until it becomes a gas 

water wheel a device to harness the energy of moving water to do work, such as grind grain 

wave the movement of water caused by the wind 

work using a force to move an object across a distance; anything that requires energy to make a 
change
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SOCIAL MEDIA
Stay up-to-date with NEED. “Like” us on Facebook! Search for 
The NEED Project, and check out all we’ve got going on!

Follow us on Twitter. We share the latest energy news from 
around the country, @NEED_Project.

Follow us on Instagram and check out the photos taken at 
NEED events, instagram.com/theneedproject. 

Follow us on Pinterest and pin ideas to use in your classroom, 
Pinterest.com/NeedProject.   

Subscribe to our YouTube channel!
www.youtube.com/user/NEEDproject

NEED’S SMUGMUG GALLERY
http://need-media.smugmug.com/

On NEED’s SmugMug page, you’ll fi nd pictures of NEED students 
learning and teaching about energy.  Would you like to submit 
images or videos to NEED’s gallery? E-mail info@NEED.org for 
more information. 
Also use SmugMug to fi nd these visual resources:

Videos
Need a refresher on how to use Science of Energy with your 
students? Watch the Science of Energy videos. Also check out our 
Energy Chants videos! Find videos produced by NEED students 
teaching their peers and community members about energy.

Online Graphics Library
Would you like to use NEED’s graphics in your own classroom 
presentations, or allow students to use them in their 
presentations? Download graphics for easy use in 
your classroom. 

E-Publications  
The NEED Project off ers e-publication  versions of 
various guides for in-classroom use. Guides that 
are currently available as an e-publication can be 
found at www.issuu.com/theneedproject.

NEED’s Online Resources

AWESOME EXTRAS
Looking for more resources? Our Awesome Extras page contains 
PowerPoints, animations, and other great resources to 
compliment what you are teaching in your classroom! This page 
is available under the Educators tab at www.NEED.org.

Evaluations and Assessment
Building an assessment? Searching for standards? Check out our 
Evaluations page for a question bank, NEED’s Energy Polls, sample 
rubrics, links to standards alignment, and more at 
www.NEED.org/.

NEED Energy Booklist
Looking for cross-curricular connections, or extra  
background reading for your students? NEED’s booklist  
provides an extensive list of fi ction and nonfi ction titles for 
all grade levels to support energy units in the science, social 
studies, or language arts setting. Check it out at
www.NEED.org/.

U.S. Energy Geography
Maps are a great way for students to visualize the energy  
picture in the United States. This set of maps will support 
your energy discussion and multi-disciplinary energy  
activities. Go to www.need.org/energyinsocietymaterials to 
see energy production, consumption, and reserves all over 
the country!
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Awesome Extras!
Our Awesome Extras page contains PowerPoints, animations, and other great resources to 
compliment what you are teaching! 
This page is available at www.NEED.org/educators/awesome-extras/.
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CHANGE A LIGHT

NAME

NAME

NAME

NAME

NAME

NAME

NAME

NAME

NAME

NAME

NAME

NAME

NAME

NAME

NAME

NAME

A

E

I

M

B

F

J

N

C

G

K

O

D

H

L

P

A. Knows the average cost per 
kilowatt-hour of electricity for 
residential customers

B. Can name two renewable 
energy sources

C. Has an ENERGY STAR® 
appliance at home

D. Knows which energy source 
generates the most electricity 
in the U.S.

BINGO

E. Can name two ways to save 
energy at home

F. Has taken the  ENERGY STAR® 
change a light pledge

G. Knows the perfector/patent 
holder of the incandescent 
light bulb

H. Knows how electricity is 
generated

I. Can explain the concept of 
energy efficiency

J. Uses two CFLs at home K. Can name two reasons to use 
an ENERGY STAR® CFL or LED

L. Knows the significance of 
the ENERGY STAR® rating on 
appliances

M. Knows what a lumen is N. Knows how much energy an 
incandescent bulb converts to 
wasted heat

O. Knows a greenhouse gas 
produced by the burning of 
fossil fuels

P. Knows what CFL stands for
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Youth Awards Program for 
Energy Achievement

All NEED schools have outstanding classroom-based 
programs in which students learn about energy. 
Does your school have student leaders who extend 
these activities into their communities? To recognize 
outstanding achievement and reward student 
leadership, The NEED Project conducts the National 
Youth Awards Program for Energy Achievement.

Share Your Energy Outreach with The NEED Network!
This program combines academic competition with 
recognition to acknowledge everyone involved in NEED during 
the year—and to recognize those who achieve excellence in 
energy education in their schools and communities. 

What’s involved? 
Students and teachers set goals and objectives and keep a 
record of their activities. Students create a digital project to 
submit for judging.  In April, digital projects are uploaded to 
the online submission site.  

Want more info? 
Check out www.NEED.org/event/youth-energy-conference-
and-awards/ for more application and program information, 
previous winners, and photos of past events.

Youth Energy Conference and 
Awards

The NEED Youth Energy Conference and Awards gives students 
more opportunities to learn about energy and to explore 
energy in STEM (science, technology, engineering, and math). 
The annual June conference has students from across the 
country working in groups on an Energy Challenge designed 
to stretch their minds and energy knowledge. The conference 
culminates with the Youth Awards Ceremony recognizing 
student work throughout the year and during the conference.

For More Info: www.youthenergyconference.org   
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Water and Energy 
Evaluation Form

State: ___________   Grade Level: ___________   Number of Students: __________

1. Did you conduct the entire unit?  Yes  No

2. Were the instructions clear and easy to follow?  Yes  No

3. Did the activities meet your academic objectives?  Yes  No

4. Were the activities age appropriate?  Yes  No

5. Were the allotted times sufficient to conduct the activities?  Yes  No

6. Were the activities easy to use?  Yes  No

7. Was the preparation required acceptable for the activities?  Yes  No

8. Were the students interested and motivated?  Yes  No

9. Was the energy knowledge content age appropriate?  Yes  No

10. Would you teach this unit again?  Yes  No
 Please explain any ‘no’ statement below.

How would you rate the unit overall?  excellent  good  fair  poor

How would your students rate the unit overall?  excellent  good  fair  poor

What would make the unit more useful to you?

Other Comments:

Please fax or mail to: The NEED Project
 8408 Kao Circle
 Manassas, VA 20110
 FAX: 1-800-847-1820
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