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Solar Fountain  
Activity

         Grades

→ 2-12

         Concepts

→ Inquiry and Science Process

→ Energy and Energy Transfer

→ Forces and Motion

→ Earth Science

→ Engineering, Art, and Design

→ Using Basic Tools

→ Collecting and Interpreting Data

Disciplinary Core Ideas

→ PS1-A, 2-PS1-2, PS3-C, ETS1-A, EST1-B

        Time Required

→ One or two class periods

          Objectives

At the end of the lesson, students will:

→ Know the fundamental aspects of a solar panel and understand 
how placement and orientation affect its power output

→ Be able to use the scientific method to isolate and adjust variables 
in a solar powered fountain

→ Understand power measurement and energy concepts, using a 
small water pump

→ Be able to use basic engineering, art and design skills to create a 
one-of-a-kind solar fountain

Science and Engineering Practices

→ Planning and carrying out investigations

→ Analyzing and interpreting data

→ Asking questions and defining problems

Cross Cutting Concepts
→ Cause and effect

→ Patterns

This activity guide was adapted from a prior REcharge lesson.

Reproduction Note: Reproduction of this activity guide is prohibited except for student use in the classroom. For 
permission to copy portions or all of this material for other purposes, please contact info@thegaleforce.org.

Click to check out the NGSS Website, Full NGSS Standards, or Science and Engineering Practices in the NGSS

https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/AllDCI.pdf
https://www.nextgenscience.org/


Materials 

There are many ways to construct a Solar Fountain. The 

guidebook suggests some ways using the basic materials 

below, but that's just the beginning of the design 

possibilities. 

➔ Trays

➔ Plasticine

➔ Water pump

➔ Solar panel 3V S00mA (recommended size and

power but doesn't need to be exactly that)

➔ Small Tube 1/8"

➔ Medium Tube 1/4"

➔ Large Tube 3/8"

You will need to supply the following materials: 

➔ Scissors

➔ Water

➔ Towel

➔ Lamp (if you do not have good sunlight)

➔ High wattage incandescent bulb (100 watts or higher)

➔ Compact fluorescent bulb (optional)

➔ LED bulb (optional)

➔ Ruler

➔ Protractor

➔ Color acetate sheets (optional)

➔ Alternative fountain building material such as plastic
bottles, large basins for water, more plasticine, straws, etc.

REcharge Labs & KidWind have been leaders in K-12 

renewable energy education for over 15 years. Their library 

of materials and programming are now a part of Gale Force 

Education. Gale Force Education is a non-profit focused 

on fostering opportunities for students, educators, and the 

public to explore a future powered by renewable energy. 
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Guidance on purchasing materials:

Click to look at tubing 

Click to look at water pump

https://www.usplastic.com/catalog/item.aspx?itemid=24693&catid=1065&clickid=popcorn
https://www.vernier.com/product/kidwind-small-water-pump-with-tubing/




Step 3: Affix the pump 

Students should use the following instructions to attach the pump. Set 

up the solar fountain materials on a flat work area with a high wattage 

lamp. Set one tray into the other; this fortifies the tray's strength. Attach 

the pump to the middle of the tray using small pieces of plasticine like 

gum to stick the pump in place (Fig. A). 

Step 4: Make a tube adapter 

There are three tube sizes in the kit: small, medium, and large. In order 

for all three tube sizes to fit on the pump, an adapter needs to be made 

using the medium tube. To make the adapter, students should cut 1 inch 

off the medium tubing, and attach this piece to the nozzle on the 

pump. The fit should be snug (Fig. B). Now, test to see how the small 

and large tube sizes fit on the adapter (Fig C.) 

Step 5: Water pump and solar panel test 

First, ask the students to make sure the adapter and tube fit tightly on 

the pump nozzle, starting with the small tube. The tubing will be too 

long to stand upright from the pump, and will need to be held upright 

by someone during testing. 

Second, students should check to see that the pump is attached to the 

tray, and that the pump wires are hanging off the tray edge. Then, they 

should fill the tray with an inch of water, enough to cover the pump 

intake hole. 

Third, they should attach the solar panel wires to the pump, red to red, 

and black to black. While it is attached to the pump, students should 

position the solar panel next to the lamp light (Fig. D). Water should be 

pumping up the tube. If it is not, students need to make sure all the 

wires are connected, that the water is above the pump intake hole, 

nothing is shading the panel, and the panel is close enough to the 

lamp. Students should work with the pump and the panel until water 

goes up the tube. Once the students have their system working, have 

them turn the lamp off and take a break to learn about the vocabulary 

and variables below. 

Step 6: Vocabulary and variables 

Many variables affect how much power the solar panel can produce, 

which in turn affects how much and how high water can be pumped. 

When designing a fountain, it is important to be familiar with certain 

vocabulary words and understand some of the important variables. The 

way these variables affect one another will influence how students 

design their fountains. 

-
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Solar panel (photovoltaics): Solar panels convert light into electricity. 

In this activity, the electricity generated by the solar panel powers the 

water pump. A solar panel is made up of tiny photovoltaic (PV) cells. 

Photovoltaic comes from the words photo, meaning light, and volt, the 

measurement of electricity. Because solar panels require light to 

generate electricity, the intensity and the angle of the light affects how 

much electricity can be generated. 

Solar panel variables: 

➔ light source

➔ distance from the light source

➔ angle of the panel to the light source

Light source: A light source is an object or device that glows or produces 

light. There are different kinds of light sources in the world, natural and 

human-made. The sun, fire, lightning, and glowing organisms are 

natural light sources. Human-made sources, like light bulbs, come in a 

variety of sizes, brightnesses, and types. Ask the students to name the 

types of lights located in the classroom, for example, fluorescent, 

incandescent, LED. If possible, try to define the wattage of the light 

bulbs, especially the one used in the lamp on the activity table. 

Light source variables: 

➔ type of light source

➔ wattage

Water pressure: Water pressure is the strength of water flow. In the 

example of solar fountains, if the water pressure is really high, the water 

will rise so high that it will overflow out of the top of the tube. If the 

water pressure is low, it will not rise very high in the tube. 

Water pressure variables: 

➔ solar panel electricity produced

➔ inside tube dimension

Indoors, this activity can be messy. Make sure lamp cords, power strips, 

and outlets, as well as any other devices using wall power, remain 

dry during the experiment. Water can cause electrical devices to 

malfunction, and in extreme cases, can cause lethal shock or fire. 

Important: The solar panel included in the kit does not produce 

enough current to cause any shock or harm while submerged in water. 

It is safe for the pump to be completely submerged in water. 

Step 7: Solar Scavenger Hunt 

The Solar Scavenger Hunt demonstrates how 

the variables listed earlier will affect solar 

fountains. This is important to understand: 

if students can control energy flow, they can 

reliably predict how their fountain will behave 

and can make design decisions based on this. 

Distribute meter sticks, protractors, and 

copies of the Solar Scavenger Hunt worksheet 

at the end of this guide. Students will also 

need the pumps they set up earlier. This 

activity is best done in groups. One student 

will hold the tubing upright and position the 

solar panel. Another student will hold the 

meter stick and write down data (Fig. E). 

First, identify a variety of light sources as 

a class. Encourage students to think about 

indoor and outdoor options. What are 

different types of light bulbs? Have the 

students list the light sources as they are 

discovered. For fun, prompt them to think 

about how additional variables affect the 

light, like colors from acetate sheets, reflective 

surfaces, shade, clouds or windows. 

ffi 
WARNING!

Keep water off wall powered 

electrical devices. 
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Data collection: Test the solar pane� light source, and water 

pressure variables. 

To begin, ask students to replace the short adapter tube with the 

remainder of the medium tubing. While the students are setting up 

tests, it may be less messy to remove the panel from the pump and 

water tray until the test begins. Remind students to set the water-filled 

tray on solid, flat surfaces during testing, or the water might spill out. 

Before the students collect data, they should think of the variables they 

will be testing: 

➔ Choose at least three light sources to test.

➔ Choose at least three distances to test for the light sources.

➔ Choose at least three angles to test for the solar panel.

Groups will test each light source at the distances and angles they 

chose, making sure to change only one variable at a time. Position the 

solar panel at the first light source. Using the meter stick, one student 

will measure the first distance variable, from the lamp or light source to 

the solar panel. Students should place the light source directly above 

the panel, to the best of their ability. Holding the panel in this position, 

another student will place the panel at the first angle variable they 

chose using the protractor as a guide. Make sure the flat bottom of the 

protractor is level or parallel to the ground. Have students begin their 

test by following these instructions. Hook the panel back up to the 

pump in the tray of water (Fig. F). Record the height the water reaches 

on the tube, using the meter stick, (It is helpful to tape the tube to the 

meter stick before testing.) On the worksheet, record the test number, light 

source, distance, angle, and height the water reaches (Fig. G). 

For visual data collection, give students the option of marking the water 

height on the tube itself. Place a piece of clear tape on the tube and 

write the test number on it. This helps students visualize the variables. 

Continue to the test the other two light sources with the same distances 

and angles. Afterwards, reconvene as a class to discuss the data 

gathered. Invite students to come up to the board and write the most 

powerful and the least powerful light sources they tested, including 

angle and distance, and the height of the water in the tube. Once each 

group has added to the list, ask students to reflect on the data and 

discuss which areas they think are more efficient places to place solar 

panels, and why. 

The distance from the Earth to the sun is 149,597,870,700 meters 
(92,955,807 miles), which is the equivalent to flying around the Earth's 

equator 3,733 times! The distance from the Earth to the sun is called 

an astronomical unit, or AU, which is used to measure distances 

throughout the solar system. If students are using the sun as a light 

source, students can use one AU as the distance measurement. 
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Step 8: Experiment with tubing 

If the variables for the solar panel and light 

source are constant, a comparison can 

be made between the difference in water 

pressure based on the tube size and length. 

With the small tube, the water pump has 

to pump harder to push the water up the 

tube, but has less water to pump through the 

narrow channel, so the water pressure will be 

high. The large tube will need more water to 

rise up the same distance as the small tube, so 

the water pressure will be less. 

Students can test this by exchanging the 

different tube sizes on the adapter they made 

earlier. They can also affect the water pressure 

by splitting the stream or partially blocking 

the stream partially with plasticine. See what 

happens when their tube is not straight up 

and down, but angled or curving. Record the 

findings on the bottom of the Solar Scavenger 

Hunt worksheet. 

Step 9: Develop a design for 

the fountain 

Based on data they gathered, students can 

now design a fountain. Start the process by 

asking students some design questions: Do you 

want a fountain that shoots really high? Do 

you want a fountain that only works in direct 

sunlight? Do you want one that works in all 

kinds of light but does not shoot high? Do you 

want to move a little bit of water or a lot? Do 

you want one stream or multiple streams? 

Have students brainstorm the technicalities 

of their design in groups, or individually. 

Ask students to draw out a solar fountain 

design that includes fountain height, tube 

size, and the location where their fountain 

will be placed. If it will be indoors, then the 

distance to the lamp and the kind of bulb are 

important, or if outdoors, then the time of day 

and sun angle are important. 

Step 10: Build a unique fountain 

Using their design as a guide, students can start building! Make sure the 

plasticine has been prepared and ready for this step so that students 

can easily mold it. To make the tubing more secure on the pump, it can 

be covered in plasticine to offer it more support. Make sure not to 

cover the intake valve with clay (Fig. H)! 

Students should continue to test and experiment with different 

variables in order to improve the performance of the solar fountain. 

RECYCLE! Use other materials not found in the kit. Look in recycling 

bins for plastic bottles and other things that can be cut up. Look for 

spoons and materials shaped in ways that can move, drip, hold, or 

spray water. 

-

Make sure not to 

cover the intake 

valve with clay! 

Step 11: Water fountain party 

Once everyone has a functioning water fountain, have students go 

around and look at their peers' fountains. What do the fountains have in 

common? What is different? What aspects did students think were cool 

or creative? How did the construction process make them think about 

challenges faced when building real solar fountains? Have groups 

make a list of challenges they faced and pros/cons of different 

variable changes.

Solar Fountain Activity 7 



Extension Activity 
Introduce further experimentation with multiple solar panels. 

Multiple panels 
What happens to the water flow when multiple solar panels are hooked 

up? We can test the difference in water flow by hooking the solar panels 

in series or parallel. 

Step 1. Solar panels in series 

Have students form a larger group so there are two solar panels per 

group. They should connect two panels in series by clipping the red 

wire from the first panel to the black wire of the second panel. Then 

they should connect the red wire of the pump to the open red wire of 

the panels, and the black wire to the black wire (Fig. I). What happened 

to the water flow? Did the water go higher in the tube? Was there a 

significant difference between one panel and two? 

Step 2. Solar panels in parallel 

Ask students to connect two solar panels in parallel by clipping the red 

wires of the two panels together, then clipping the red pump wire to 

this pair. Do the same for the black wires (Fig. J). Was there a difference 

in the flow rate between panels hooked in series or parallel? 

Step 3. Calculate flow rate 

One important variable of pumps is flow rate, the amount of fluid 

passing during a unit of time. Water pressure also affects flow rate. This 

means that if the water pressure is high, more water is moving faster. 

Ask students to design an experiment to calculate how many liters or 

gallons of water were moved per minute. What do they need to do it, 

and what is their process? 

- -
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Vocabulary 
We have listed some important vocabulary 

terms for students to understand as they 

work through the activities. 

light source 
A light source is something that glows or 

produces light. There are different kinds 

of light sources in the world, natural and 

human-made. 

water pressure 
Water pressure is the strength of water 

flow. 

astronomical unit (AU) 
The distance from the Earth to the sun is an 

AU of 149,597,870,700 meters (92,955,807 

miles). AU is used to measure distances 

throughout the solar system. 

flow rate 
Flow rate stands for the amount of fluid 

passing during a unit of time. 

series 
A way to connect components in a single 

path, like hands being held. 

solar panel (photovoltaic) 
Solar panels convert light into electricity. 

They are made up of photovoltaic (PV) 

cells. The term comes from the words 

photo, meaning light, and volt, the 

measurement of electricity. They convert 

light directly into electricity. 

parallel 
A way to connect components by like 

polarities, for example, all red positive 

wires connected, and all black negative 

wires connected. 
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