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Solar Energy 
Teacher Background 

Grade Level: 9th-12th 

Next Generation Science Standards (NGSS): 
HS-ESS3-2. Earth and Human Activity: Evaluate competing 
design solutions for developing, managing, and utilizing energy and mineral 
resources based on cost-beneft ratios. 
Performance Expectation Grade: High School (9-12)Suggested Time: 50 minutes 

Background 

Solar energy is radiant energy produced by the sun. Every day, 
the sun radiates an enormous amount of energy. The amount of 
solar energy a location on Earth receives depends on latitude (as 
it relates to the season of the year, the angle of the sun, and the 
amount of daylight hours) and whether or not the sky is cloudy. 
A solar collector is one way to collect heat from the sun. A closed 
car on a sunny day is like a solar collector. As sunlight passes 
through the car’s glass windows, it is absorbed by the seat covers, 
walls, and foor of the car. The light changes into heat, which is 
trapped in the car. This is similar to how greenhouses work and 
stay warm year-round. 

What about solar energy in space? Sunlight is a great source of 
renewable energy for spacecraft, including the International Space 
Station. Engineers have developed technologies to convert solar 

energy to 
electrical 
power. On the 
space station, 
solar arrays 
act as solar 
collectors 
to convert 
energy to 
electricity. 
These arrays 
are made up 
of thousands 
of solar cells. 
These cells 
are purifed 
chunks of 
the element 

silicon and directly convert sunlight to electricity using a process 
called photovoltaics. 

The solar arrays produce more power than the space station 
needs at one time for all of the systems and experiments onboard. 
When the space station is in the sunlight, about 60 percent of the 
electricity generated by the solar arrays is used to charge batteries. 
These batteries are able to power the space station when it is not 
in sunlight. 

On Earth, the electricity coming from power plants is alternating 
current (AC), which is the most effcient way to move electricity 
across long distances. On the space station, the electricity does 
not travel far so the solar arrays convert sunlight to direct current 
(DC). 

In this lesson, students analyze NASA satellite data on solar energy 
for locations on Earth. 

International Space Station 
Solar Array Facts 

• Together the arrays contain a total of 262,400 solar 
cells and cover an area of about 27,000 square feet 
(2,500 square meters) – more than half the area of a 
football feld. 

• A solar array’s wingspan of 240 feet (73 meters) is 
longer than a Boeing 777’s wing span, which is 212 
feet (65 meters). 

• The space station’s electrical power system is 
connected by eight miles (12.9 kilometers) of wire. 
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Solar Energy (continued) 

Vocabulary 

Latitude: a measure which identifes the north-south 
location of a point on the Earth. 

Longitude: a measure which identifes the east-west 
location of a point on the Earth. 

Pollution: a term referring to increased concentrations of 
undesired matter (solids, liquids or gases) in Earth’s water, 
atmosphere or land. 

Renewable Energy: energy that can be replenished in a 
short period of time, such as energy from solar, wind, water 
or geothermal sources. Typically, there is little concern that 
these sources of energy will become scarce or used up, 
unlike with fossil fuels. Fossil fuels include coal, oil and gas. 

Solar Collector: a device that captures the sun’s energy 
and focuses it in a small area as a more usable or storable 
form. These devices can be simple, such as a greenhouse, 
or complex like solar panels or solar concentrators. 

Solar Radiation: the electromagnetic radiation or energy 
emitted by the sun. The energy coming from the sun is 
primarily visible light but also includes ultraviolet and 
infrared light. 

Objective 

Following this activity, students will be able to: 

• Understand solar energy and the variables that affect the 
operation of solar panels. 

• Describe the power requirements of the International Space 
Station and how solar arrays supply the necessary power. 

• Access data and add it to a table. 

• Model solar energy received at multiple latitudes. 

• Identify appropriate uses and locations for a solar collector. 

• Explain how using solar energy can beneft society. 

Materials 

• Computer with internet access 

• Solar Energy Data Sheet (included) 

Procedure 

• Inquiry Discussion: 

This discussion is intended to uncover student background 
knowledge and potential misconceptions. Please do not share 
teacher background information before this discussion. In a 
large group or several small groups, have students discuss the 
following questions. Use these discussions to segue into the 
STEMonstration video. 

1. What are some factors that impact the effciency of solar 
panels? 

2. Do you think solar panels on Earth behave differently 
throughout the day and year? 

3. Is solar energy used in space? If so, how? 

4. Do you think it is cost effcient to install solar panels on 
spacecraft? 

5. Do you think solar panels in space behave differently 
throughout the day and year? 

Let’s check out a video to learn the importance of solar energy on 
the space station. 

• Watch and Discuss Video: 

Watch the video STEMonstration: Solar Energy 

Reinforce how and why the space station uses solar energy. Use 
the background information provided to check facts. 
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Solar Energy (continued) 

• Activity 

STEP 1: Find the latitude and longitude of your school. 
There are several map programs online where you can fnd 
these coordinates. Here is the latitude and longitude of NASA 
Johnson Space Center in Houston, TX: 

Latitude: 29.552839 
Longitude: -95.093186 

• Round your numbers to only two decimal places. A 
negative longitude indicates the location is west of the 
0 degree longitude line. A negative latitude indicates the 
location is south of the 0 degree latitude line (equator). 
On the example above, you would report the longitude 
as -95.09 or 95.09 W. Latitude would be reported 
29.55 or 29.55 N. 

STEP 2: Go to the My NASA Data Live Access Server: 
https://mynasadata-las.larc.nasa.gov/EarthSystemLAS/UI.vm 

• Click on “Data Set” in the top left corner. 

• Choose “Atmosphere” –> “All Data” –> “Longwave and 
Shortwave Radiation at Earth’s Surface” –> “Monthly 
Flow of Energy into Surface by Shortwave Radiation” 

• Under “Line Plots” on the bottom left, select “Time” 

• Enter the latitude and longitude under the map on 
the top left to fnd data for a specifc location. Using 
Johnson Space Center as an example, you would enter 
29.55 N in the North box and 95.09 W in the West 
box. 

• Change “Start date/time” to 2017-Jan and the “End 
date/time” to 2018-Jan. You can also use a date range 
of your choosing. 

• Click “Update Plot” at the top left. 

• You now have the data for the solar energy from the sun 
for the location in line graph form. 

STEP 3: View the numerical data values from the plots from 
the sun. Select “Show Values” at the top of the screen and 
click “OK”. Transfer this data onto your data sheet. 

STEP 4: To get a better idea of the availability of solar 
energy from around the world, choose two other locations. 
Make sure to choose one location in a higher latitude than 
your school and one in a lower latitude. Repeat Steps 1-3 to 
collect your data and enter it on your data sheet. Keep the 
start and end date/time values the same for each location. 

• Final Discussion 

Now that students have looked at solar energy from different 
locations, it should be clear to them that latitude and time of year 
play big parts in determining how much solar energy is received 
at a given location. Students in small group discussion will answer 
the following questions in preparation for whole class discussion. 

1. Do you think it would be cost effcient to build or buy a solar 
panel installation for each location? Why or why not? 

2. Why is the average amount of cloud cover in a given area 
important when deciding whether or not to use solar energy 
as a power source. 

3. What is the relationship between the seasons (winter, spring, 
summer and fall, or wet/dry, depending on location) and the 
amount of solar energy that a particular place receives? 

4. Do you think solar panels are the right choice of energy for 
the International Space Station? Why or why not? 

Resources 

NASA International Space Station Solar Arrays 
https://www.nasa.gov/mission_pages/station/structure/elements/ 
solar_arrays.html 

My NASA Data Live Access Server 
https://mynasadata-las.larc.nasa.gov/EarthSystemsLAS/UI.vm 

https://mynasadata-las.larc.nasa.gov/EarthSystemLAS/UI.vm
https://www.nasa.gov/mission_pages/station/structure/elements/solar_arrays.html
https://www.nasa.gov/mission_pages/station/structure/elements/solar_arrays.html
https://mynasadata-las.larc.nasa.gov/EarthSystemsLAS/UI.vm
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Solar Energy Data Sheet 

Name: Date: 

School: 

Location B: 

Location C: 

Latitude: 

Latitude: 

Latitude: 

Longitude: 

Longitude: 

Longitude: 

School 
(Clear Sky) 

Location B 
(Clear Sky) 

Location C 
(Clear Sky) 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


