
Part 1: Background Information and Context 
Activity 

Colorful Gases 

This activity will explore the concepts behind the emission spectrum of different chemical elements as well as the relationship between: elements, wavelength, 
energy, and frequency. Students will be able to observe the difference in the emission of light from various elements and view the diffraction of light with a do it 
yourself DVD grating. 

 
Suggested NGSS Dimensions to Address (click on the titles to learn more from the K-12 Framework) 

Science and Engineering Practices  Disciplinary Core Ideas  Crosscutting Concepts 
● Asking Questions 

○ Students can observe the gas tubes as a 
class with individual diffraction 
gratings, make observations, and ask 
questions. 

● Modeling 
○ Students could model what they think is 

happening when light passes through 
the atoms in the tube. For the students 
to model what is happening at the 
atomic level, this activity should be 
paired with other experiences 
(consider Colored Flames) and should 
also be preceded by a lesson sequence 
on general atomic structure. 

● Constructing Explanations 
○ After students have participated in this 

activity and several others that help 
support this standard, they could 
explain how light passing through the 
different gases causes the different line 
spectrums. If they have also done the 
Colored Flames Activity, they could 
include how those two are related.  

 ● PS1.A Structure of matter 
○ 9-12: The sub-atomic structural model 

and interactions between electric charges 
at the atomic scale can be used to explain 
the structure and interactions of matter, 
including chemical reactions and nuclear 
processes. Repeating patterns of the 
periodic table reflect patterns of outer 
electrons. A stable molecule has less 
energy than the same set of atoms 
separated; one must provide at least this 
energy to take the molecule apart. 
HS-PS1-1 

● PS4.A Wave Properties 
○ The wavelength and frequency of a wave 

are related to one another by the speed of 
the wave, which depends on the type of 
wave and the medium through which it is 
passing. Waves can be used to transmit 
information and energy. HS-PS4-3 

● PS4.B Electromagnetic Radiation 
○ Both an electromagnetic wave model and 

a photon model explain features of 
electromagnetic radiation broadly and 
describe common applications of 
electromagnetic radiation. HS-PS4-3 

 ● Cause and Effect 
○ Events have causes, sometimes simple, 

sometimes multifaceted. A major activity 
of science is investigating and explaining 
causal relationships and the mechanisms 
by which they are mediated. Such 
mechanisms can then be tested across 
given contexts and used to predict and 
explain events in new contexts. 

● Systems and System Models 
○ Defining the system under 

study—specifying its boundaries and 
making explicit a model of that 
system—provides tools for 
understanding and testing ideas that are 
applicable throughout science and 
engineering 

 

 

Part 2: Lesson Facilitation for Phenomenon 
Teacher Background 

https://www.nap.edu/read/13165/chapter/7#54
https://www.nap.edu/read/13165/chapter/7#56
https://docs.google.com/document/d/19Bmuf1S5IiNK5aBPEnhJgQt_6CM8i6Q9ahf6bhhRFHU/edit?usp=sharing
https://www.nap.edu/read/13165/chapter/7#67
https://docs.google.com/document/d/19Bmuf1S5IiNK5aBPEnhJgQt_6CM8i6Q9ahf6bhhRFHU/edit?usp=sharing
https://www.nap.edu/read/13165/chapter/9#106
https://www.nap.edu/read/13165/chapter/9#131
https://www.nap.edu/read/13165/chapter/9#134
http://www.nap.edu/openbook.php?record_id=13165&page=87
https://www.nap.edu/read/13165/chapter/8#91
http://www.nap.edu/openbook.php?record_id=13165&page=87


This activity connects wave properties with specific wavelengths, frequencies, and amplitudes with the concept of ROY G BIV. Within the 
electromagnetic spectrum there is a section in the middle of the spectrum referred to as ‘visible light’. This is the region where we can see colors that 
range from red to violet, this is also referred to as ROY G BIV. The red end of the spectrum has a lower energy, lower frequency and a longer 
wavelength. The violet end of the spectrum has a higher energy, higher frequency and a shorter wavelength. The farther away you stray from the red 
end of the spectrum the higher the energy and frequency increases, and the shorter the wavelength gets. This corresponds with the light emitted 
from the elements. Elements that exhibit a red-like color, like neon, have a lower energy and longer wavelength. On the other end of the spectrum 
elements that exhibit a violet color, like helium have a higher energy with shorter wavelengths. 

 
 
This activity also relates wavelength and frequency to diffraction and interference. When a wave encounters a slit that is comparable in size to its 
wavelength it bends or diffracts around the slit. Interference occurs when two or more waves interact with one another, they either cancel each 
other out or build each other up, all depends on their interaction. The diffraction of light through the slits, combined with interference results in an 
interference pattern, the pattern containing white and black areas over a space can be seen from some distance. In the visible wavelengths of the 
electromagnetic spectrum, the longest wavelength is diffracted the most, while the shortest wavelength is diffracted the least. Each color diffracts at 
a different amount meaning each color bends at a different angle. This results in a separation of white light into the seven colors of the spectrum 
which could be referred to as ROY G BiV. Diffraction gratings have tiny slits of grading which are used to separate light into colors we can see. 



                                                                            
Materials 

1. High Power Voltage Source 
2. Gas Discharge Tubes 
3. Gloves 
4. Scissors 
5. DVD/ CDs 
6. Box cutter/ Razor blade 
7. Tape 

Procedures 

1. Start off by making sure the high power voltage source is unplugged and the knobs are all pointing down 
2. Plug the cord into a power outlet. 
3. Put on a pair of gloves then carefully remove the gas discharge tube from the box. 
4. Open the top and bottom clamps located on the voltage source, carefully inserting one end of the tube at a time. 
5. After the tubes have all been placed on the voltage source, turn on the switch of the desired tube one at a time. 
6. Make sure not to have all the tubes powered on while on display, power the tubes one at a time. 

 
DVD Diffraction Grating 

1. Start by splitting a DVD disc using a razor or box cutter on the edge of the disc 
2. Once you have your two split DVD discs, begin to take off the reflective layer of the disc using tape 
3. Place the tape on the disc and peel off in the opposite direction it was applied 



4. The transparent disc acts as the diffraction grating, cut disc into desired wedges using scissors then hold up wedge into light 
 
CD Diffraction Grating 

1. Begin by scratching off a section of the disc, preferably the label 
2. Once the reflective portion of the CD is visible place tape over the scratched section of the disc and peel off in the opposite 

direction it was applied 
3. The transparent part of the CD will act as the diffraction grating, cut disc into desired wedges using scissors then hold up wedge 

into light 
 
Clean Up 
Make sure the knobs on the voltage source and the cord are unplugged from the outlet before removing the bulbs. 
Using a pair of gloves, carefully remove the bulbs by opening the bottom and top clamp 
Wrap the bulbs back in the bubble wrap provided and return bulbs in their initial packaging 
 
Safety Concerns 
Before starting anything, make sure the high power voltage source is unplugged and the switches are all turned off before placing the 
tubes in voltage source. The gas discharge tubes are fragile so handle with care, also to avoid any transfer from your hand to the tube by 
wearing gloves at all times. Do not keep the tubes emitted for a long amount of time, show each tube individually instead. If switching 
out tubes, make sure the knob is not on. When removing all the tubes on display turn all the knobs off and unplug before fully removing 
them. 
When it comes to creating the diffraction grating from DVDs be careful when splitting the two layers of the disc and gather all the 
discarded pieces. 
3-Dimensional Questions 

1. What do you notice when participating in this activity? 
2. What do you wonder about? 
3. How does the diffraction grating affect the way you see the light?  
4. Which light seems to have the highest energy? Which has the lowest? Why? 
5. What causes some colors to show up under the diffraction grating but not others? 

5E Model Alignment/Suggestions 

Phenomenon: Fireworks as a phenomenon would work well here. 
Explore:  
   Consider conducting this activity as a class and having students view the various gas tubes through their own diffraction grating. 

They can ask questions about what they see and record their observations in a data table to analyze later.  
Explain: 
After the teacher has helped the students make meaning of their activity through direct teaching, video, or text, the students can then  
explain their learning back to the teacher. 
1. The students can draw a model of the investigation. This model can be revised with each new learning experience in the lesson  



sequence. 
 


