
 

Catch the Wave: Investigating the Visible Portion of the 
Electromagnetic Spectrum 

Background 
Seeing Color 
In order to see an object that is not emitting light, there must be some light reflecting off of that object. 
Some of that light must be reflected from the object and into our eyes. Most materials absorb specific 
wavelengths, or colors, of light and reflect the rest. 

 
When we see white, all of the colors or wavelengths have been reflected off the object. Materials that 
absorb almost all of the light appear black. We can still see black objects, because they still reflect some 
light. 
 

Properties of Light 
White light, such as light from the Sun or from an overhead projector, is made up of different 
wavelengths of light, some of which we can see, and some of which are invisible to our eyes. Certain 
materials (e.g., a diffraction grating, a prism, a raindrop) will refract or bend the light and separate the 
wavelengths, allowing us to see a variety of colors separately. 

 
The wavelength of light is directly related to energy; red light has a longer wavelength and less energy 
than yellow light, while green light has a shorter wavelength and more energy, and blue/violet light has 
the highest energy and shortest wavelength of the visible spectrum. 

 
Many students do not realize that radiation is another term for light, and that there are many types of 
radiation or wavelengths of light that we cannot see. Radio waves are a type of light, with the longest 
wavelength, followed by infrared light, then visible light, then ultraviolet light. The shortest wavelengths 
of light are x-rays and gamma rays. Each of these is a type of radiation—a different range of 
wavelengths of light. 

 
A wavelength of light has an associated frequency. Red light, with its longer wavelength, has a lower 
frequency than yellow light. Blue light has a still higher frequency and a shorter wavelength. Ultraviolet 
light has even shorter wavelengths, more energy, and higher frequencies. Gamma rays have the highest 
frequencies and energy and the shortest wavelengths, while radio waves have the lowest frequencies, 
energy  and the longest wavelengths. 

 
The ALTA Reflectance Spectrometer 
Each frequency or color of light has an associated wavelength. On the ALTA spectrometer, there are 
LEDs that emit specific wavelengths of light, which can reflect off of a surface. The shortest wavelength 
for the ALTA is emitted by a blue LED at 470 nanometers (nm) (4.7 x 10-7m), and the longest wavelength 
is emitted by an infrared LED at 940 nanometers (9.4 x 10-7m). 

 
Each ALTA is slightly different, due to variations in the electrical components, lamps, and light sensors, so 
each ALTA has its own unique sensitivity to different wavelengths of light. Readings can change over 
time, due to temperature and other variables. 

 
Using the ALTA 
When measuring an object’s reflectance using the ALTA, the students should hold down the ALTA and 
see if the dark voltage (the reading without any of the LED’s turned on) is within one or two numbers as 
the dark voltage they had when the ALTA was pressed against a flat surface. If it is not, then outside 
light is getting in, and they should re-position the ALTA until the numbers are close to the dark reading, 
before they begin to press other buttons. 

 
Some of the buttons on the ALTA need to be pressed hard to turn on the LED; if students’ data seem 
unusual (if multiple readings are around 20-30) ask them to try again. If students have difficulty pressing 
or holding the button down, have them use the eraser end of a pencil to push the buttons. 

 



 

 Assessing Current Understanding 
 
What do your students know about white light and the frequencies of light?  

 
You may wish to spend some time during the activities or before beginning the activities 
discovering your students’ current knowledge and understanding of the concepts to be 
presented so that you can ensure you will meet your learning objectives. 

 
There are many common misconceptions about light and the electromagnetic spectrum 
documented for middle school to college students. These include: 
 

• An object is seen whenever light shines on it, with no recognition that light must move 
from the object to the observer's eye. 

• An object can be seen in the dark, with absolutely no light, as long as the observer’s eyes 
have had time to adapt. 

• We see by looking (visual ray idea) not by light being reflected to our eyes. 
• Light is reflected away from shiny surfaces, but light is not reflected from other surfaces. 
• Different forms of light include “natural”, “electric”, “ultraviolet”, and “radioactive”. 
• When light passes through a prism or a filter, color is added to the light. 
• Color is a property of an object, not affected by the illuminating light. 

 



 

 

Experimenting with Color Gel Filters 
 
 
 
Overview 

In this 30 minute exploration, students begin their exploration of the properties of light. They will 
observe different colors of construction paper using color gel sheet and then discuss their findings. 
Based on their observations, students make and test predictions of the appearance of other colors 
through the colored filters. 

 
Learning Objectives: 
The student will: 

• interpret the relationship between an object’s appearance or color and the light reflected off of 
that object. 

• compare reflection and absorption of light by an object. 
• describe the role of predictions and testing in the process of science. 

 
 
Key Concepts: 

• An object’s appearance or color depends on the light reflected off the object that reaches our 
eyes. 

• Objects absorb some colors of light and reflect other colors of light. 
• Scientific investigation includes making observations and making and testing predictions. 

 
Materials: 

For each student: 
• Two different  2” x 6” strips of color gels sheets (color filters) Or One color paddle with multiple   
        color filters 

Gels can be purchased from a variety of locations, including http://stagelightingstore.com/, http://www.stagespot.com, and 
http://www.premier-lighting.com  Gels come in 20x24" sheets; each will produce 40 sets of eyeshades. Recommended 
Roscolux colors include: red #27, blue #83, green # 91, orange #23, and blue-green #95. 
Prepared paddles of colored gels can be purchased at  http://store.rainbowsymphonystore.com 

 
For each group of 4 to 5 students: 

• Sheets of colored construction paper: red, dark blue, yellow, green, orange, and two 
additional colors 

• Observation Sheet 1  
• Observation Sheet 2 

 
Preparation: 
Cut the color gels into 5 by 15 centimeter (2 by 6 inch) strips, with two different colors for each of your 
students. Each sheet will make 40 strips. 

 
 
 
 
 
 
 
 
 

http://stagelightingstore.com/
http://stagelightingstore.com/
http://www.premier-lighting.com/
http://store.rainbowsymphonystore.com/


 

The Activity: 
 
1.  Give each student two different color gel strips.  (Alternative: hand out one color paddles per 

student.) 
For their safety, students wearing dark colored gels should remain seated.  
Remind the students never to look directly at the Sun with their color gels; 

even dark color gels will not protect their eyes. 
 
2.  Invite the students to observe clothes and objects in the room, and to share what they see.  Students 

may comment that objects appear darker or brighter, or appear to be a different color. As they 
discuss their observations, ask them to look for patterns. Your students may notice that light colored 
objects still appear bright through most filters, but darker colored objects are only bright through some 
filters.  For instance, dark red objects will be much brighter through a red filter than through a blue 
filter. 

 
Some students may have partial or complete color-blindness. Depending on the severity of the condition, some of 
the color-related activities may be difficult for them. 

 
Be prepared for the possibility that your students may be unaware that they are color-blind. They may be disturbed 
by this discovery. Alternately, if the student is comfortable with discussing their vision, it may also be a useful point 
of discussion and observation. 

 
To make the activity accessible for the students who are color blind, you might use textured or patterned surfaces 
in addition to the colors. 

 
 
3.  Organize the students into groups of 4 to 5, making sure that each group has all of the different 

colored gels. Give each group a sheet of red, dark blue, yellow, orange, and green 
construction paper. 

 
4.  Ask your students to observe the different sheets of construction paper through their strips of colored 

gel, describing what the paper looks like—does the paper look brighter, darker, or a different color? 
Students should record their observations on their group’s Observation Sheet 1. While comments 
may vary, in general the blue color gels will make red construction paper look dark grey and will make 
the blue construction paper appear brighter than the other papers. The red color gels will do the 
opposite. 

 
5.  Ask the students to discuss their recorded observations and look for patterns, and write down their 

thoughts. 
 
6.  Pass the two other colors of construction paper out to the groups along with Observation Sheet 2. 

Each group should write a prediction of what they will observe if they look at the new colors through 
their color gels. 
 

7.  Encourage the students to test their predictions. Did their predictions match their observations? Ask 
each group to devise an explanation for their observations. 

 
8.  As a class, invite the students to share their groups’ predictions, outcomes, and any explanations 

they have devised. 
 
9.  Invite your students to discuss their findings. 

What do the students think of the various explanations from the groups? Are there any 
that they think may be mistaken—why? Are there ways to test any of them? [Let the 
students critically examine each group’s hypotheses. You may want to point out that 
important aspects of “doing science” include arriving at results, sharing those results, 
evaluating each other’s work, and proposing alternative ideas.] 

 
 



 

What do the students think the point of the activity was? [Answers may vary greatly, but 
could include observing colors, testing how color filters affect objects’ appearances, and 
studying how filters absorb colors of light.] 

 
Which aspects of science did your students do today? [Answers could include making 
observations, making predictions, testing predictions, and forming hypotheses.] 

 
We need light in order to see. What does light do to let us see something? [In order for 
us to see something, light is reflected off that object’s surface and into our eyes.] 

 
How does light allow us to see an object’s color? [The object absorbs some wavelengths 
or colors of light, and reflects other wavelengths or colors of light. The wavelengths that 
are reflected give the object its “color.”] 

 
What did the color gels do to the light before it reached our eyes? [The color gels 
absorbed some of the colors of light, and allowed other colors to pass through. The color 
gels did not add color.] 

 
If red color gels allowed red and orange light through, what would dark blue paper look 
like through red color gels? Why do red color gels make yellow and white paper look 
red?  [Almost all of the light reflected off of the blue paper was absorbed by the red filter, 
making the blue paper looked black. Yellow and white papers reflect many colors; red 
filters absorb most of these colors but allow the red light to pass through, making those 
sheets of paper appear red.] 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Team Members 
 
 
 
 
 
 

Observation Sheet 1: 
Experimenting with Colored Filters 

 

 
 
Descriptions can include: bright, very bright, dark, very dark, or a color: 

 
 
 
   colored paper looks   through a   filter. 

 
 
   colored paper looks   through a   filter. 

 
 
   colored paper looks   through a   filter. 

 
 
   colored paper looks   through a   filter. 

 
 
   colored paper looks   through a   filter. 

 
 
   colored paper looks   through a   filter. 

 
 
   colored paper looks   through a   filter. 

 
 
   colored paper looks   through a   filter. 

 
 
 

Talk with your team: Why do the different colored papers look different through colored filters? 
Are there any patterns to what you see? 



 

Team Members 
 
 
 
 
 
 

Observation Sheet 2: 
Testing Hypotheses with Colored Filters 

 
Can you make some predictions based on your observations so far?  Try to predict what a 
different colored sheet of construction paper that you haven’t used yet would look like through 
the different filters. 

 
 
 
   (colored) paper will look   through a blue filter. 

 
 
   (colored) paper will look   through a red filter. 

 
 
 
 
 
Now test your predictions, and record your results. (It’s okay if your predictions were incorrect— 
that is how scientists learn!!) 

 
 
 
   (colored) paper appeared   through a blue filter. 

 
 
   (colored) paper appeared   through a red filter. 

 
 
 
Discuss with your team: Did your observations match your predictions?  What have you learned 
about light and color? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 

Making Observations of Spectra 
 
 
 
 
Overview 

This 30 to 50 minute activity introduces the concept of a spectrum, including both visible light and 
wavelengths that are not visible to human eyes. Students observe a light spectrum, created using a 
diffraction grating and an overhead projector. Students experiment with observations of the 
spectrum, using their color filters and construction paper. 
 

Learning Objectives: 
The student will: 

• define what is meant by a "spectrum." 
• describe different wavelengths of visible light as different colors. 
• describe some wavelengths of light that are not visible to human eyes. 

 
Key Concepts: 

• White light is made of many different colors, or wavelengths of light. 
• When white light is divided into its different wavelengths, we call it a spectrum. 
• Each color or frequency of light has a corresponding wavelength. 
• There are frequencies or wavelengths of light that are not visible to the human eye. 
• Scientific investigation includes making observations, making and testing predictions, and sharing 

and skeptically examining explanations. 
 
Materials: 

For each student: 
• Color gel filters or color paddles  

 
For the class: 

• A dozen sheets of various-colored construction paper 
• 1 Diffraction grating 
• 1 Overhead projector 
• 1 roll of masking tape 
• Scissors 

Diffraction Grating material comes in sheets from suppliers such as 
Learning Technologies (PS-08A or (PS-08B) and from Sargent Welch 
(WL3820). 

 
Preparation: 
1.  Set up the overhead projector so that it can 

project onto a flat white surface (screen or 
wall) in a dark part of the classroom. 

 
2.  Cut a small slit ½ centimeter (¼ inch) wide, but 

at least 10 centimeters (4 inches) long in the 
middle of the construction paper. Place the 
construction paper on the projector’s glass so 
the only light emerging from the projector 
passes through the slit. 

 
3.  Turn on the overhead projector.  You should 

see a white line of light projected onto the screen or wall. 



 

 
4.  Place a sheet of diffraction grating over the top portion of the overhead projector projecting the light.  
   Adjust the sheet and projector until you can clearly see one or two spectra clearly on the wall. Tape the  
      diffraction grating in place. 
 
 
The Activity: 
1.  Begin with a class discussion about light. Ask the students to describe what they know about light -- 

ask them what happens when light passes through a prism, what makes a rainbow, etc. Invite them 
to describe or define terms: white light, visible light, frequency, wavelength, colors, reflect, refract, 
absorb. 

 
2.  Turn on the overhead projector and explain that you are using a diffraction grating to break up the 

projector’s white light into its colors—its spectrum. The diffraction gradient acts like a prism. Ask the 
students to identify which colors they see. 

 
 
Some students may have partial or complete color-blindness. Depending on the severity of the condition, some of 
the color-related activities may be difficult for them. 

 
Be prepared for the possibility that your students may be unaware that they are color-blind. They may be disturbed 
by this discovery. Alternately, if the student is comfortable with discussing their vision, it may also be a useful point 
of discussion and observation. 

 
3.  Pick a student to place pieces of masking tape on the wall where the red light begins and ends. Ask 

other students to do the same for the other colors of light. 
Are the marks in the “right” place? If not, why not? Does everyone see colors exactly the 
same way? [Individuals see variations in colors differently, so students may have differing 
opinions on where the tape should be.] 

 
4.  Ask the students to predict what they will see when they look at the spectrum with their 

colored filters. 
Which colors will “come through?” 

 
5.  Invite the students to observe the spectrum through their colored filters and describe which colors they 

can see and which colors have disappeared. 
What do they see? [Red and orange light will be easily seen through the red eyeshades, 
but green and blue light will not; blue will be easily seen through the blue eyeshades, but 
red and orange will not.] 

 
For their safety, students using dark colored gels should remain seated. 

Remind the students never to look directly at the Sun with their color gels; even dark color gels 
will not protect their eyes. 

 
6.  Experiment with the light. Hold a sheet of colored construction paper against the wall so that part of 

the spectrum is projected onto the paper. Invite the students to describe (without their colored filters) 
any changes they see in the spectrum. Repeat with other colors of paper. After two colors have 
been used, invite the students to predict what they will see when for particular colors of paper. After 
sharing their predictions, students should test them. In general, colors of light should still be visible 
when reflected off a similar color paper, but will be absorbed when a dark, different color paper is 
used. 

 
 
 
 



 

7.  As a class, invite the students to share explanations of their observations. Students may suggest 
that their colored filters block some colors of light, but allowing other colors of light through to be 
seen. Other students may guess that the filters have added color to the lights. 

 
8.  Invite the other students to add any points that may support or refute the ideas. For instance, if the 

colored filters were adding color, then a red color filter should turn the entire spectrum of light red, 
rather than simply making some of the spectrum disappear. 

 
9.  Spend time after all of the observations to analyze and synthesize the students’ thoughts and 

understanding. 
What do the students think the point of the activity was? [Answers may vary greatly, but 
should include the terms “light” and “spectrum”.] 

 
Which aspects of science did the students do today? [Answers could include using 
technology, making observations, making predictions, testing predictions, and forming 
hypotheses.] 

 
What is a spectrum? How did your class create one? [A spectrum is white light spread out 
into its component colors. The class created a spectrum using an overhead projector as 
the source of white light, and a diffraction grating to spread the light out into different 
colors.] 

 
What did the color gel filters do to the spectrum of light? [The filters absorbed some of the 
colors of light and only allowed a few of the colors to pass through. Introduce the term 
“absorption” if the students haven’t used it yet.] 

 
What happened to the light from the spectrum when it hit the colored construction paper? 
[Some of the light was absorbed by the construction paper, so it could not be seen.] 

 
Are there parts of the spectrum that humans can’t see? Which parts of the spectrum can 
our eyes detect? ([We can see the visible light—red, orange, yellow, green, blue, and 
violet. We cannot see infrared light, and other types of radiation. Invite the students to 
name other types of radiation, such as x-rays, UV or ultraviolet light, radio waves, and 
gamma rays.] 

 
 
 



 

Introduction to the ALTA 
Reflectance Spectrometer 

 
 
Overview 

In this 60 minute activity, students use the ALTA reflectance spectrometer to take readings of 
different colored objects at different wavelengths, and graph a reflectance spectrum for those objects. 
Students compare their reflectance spectra graphs and observe that different objects have different 
spectra. 
 

Learning Objectives: 
The student will: 

• record measurements of the amount of light reflecting from a surface using an ALTA reflectance 
spectrometer. 

• construct a graph from the reflectance spectrum data. 
• compare reflectance spectra. 
• predict that different objects have their own unique spectra. 

 
Key Concepts: 

• The ALTA Reflectance Spectrometer can be used to measure the amount of light that is reflected 
off of an object at 11 specific wavelengths. 

• The data can be used to construct a graph of the reflectance spectrum for an object. 
• Each object has its own unique reflectance spectrum. 
• Scientific investigation includes observations, gathering, analyzing, and interpreting data, and 

using technology to gather data. 
 
Materials: 

For the class: 
• An ink pad 
• Baby or kids wipes, or access to a sink and soap 

 
For each group of 3 to 4 students: 

• Copies of the Fingerprint Form 
• Familiar materials for the students to analyze, such as a colored construction paper, a variety 

of fabrics, magazines, etc. 
• A small sample (2 tablespoons) of Lunar Soil Simulant 
• A small sample (2 tablespoons) of white sand 
• 2 sheets of white paper such as copier paper 
• 1 ALTA reflectance spectrometer 
• 1 Calculator 
• 2 copies of the Reflectance Worksheet 
• 2 copies of the Spectrum Graph 

 
Preparation: 
1.  Plan to break your class into groups of 3-4 students each, with one ALTA spectrometer per group. 

 
2.  Check each ALTA reflectance spectrometer—make sure that it has a battery in it, and that numbers 

appear on the digital display when you turn it on. 



 

The Activity 
1.  Invite the students to describe how they can identify someone. Hold a brief class discussion on ways 

we use to identify people. Discussion may include appearance, photo identification cards like driver’s 
licenses, their knowledge of personal information, and fingerprints. 

 
2.  Divide the class into groups of 3 to 8 students. Pass out a fingerprint card to each group, and pass 

around 1-3 ink pads. Ask the students to each use an ink pad to ink either their thumbs and slowly 
press their thumb into one of the boxes on their fingerprint card. 

 
3.  Ask each group to hold a quick discussion. 

What are some of the similarities for some of their fingerprints? What are some of the 
differences? Can they identify at least two different characteristics for fingerprints? Can 
they group the fingerprints by characteristics? 

 
4.  Let your class know that materials also have a type of fingerprint—each material has a characteristic 

“reflectance spectrum.” Scientists can use this information from a distance to identify substances, 
such as minerals. 

 
5.  Give each group of 4 students an ALTA spectrometer. Ask the students to turn on the ALTA 

spectrometer. Some of the spectrometers may turn themselves off immediately; the students will 
need to play with the on/off button until it stays on. If there is no reading on the digital display, the 
spectrometer is off. 

What do the students see on the back of the spectrometer? [There is a circle of 11 little 
lights—LED’s (light-emitting diodes)—with another similar-looking object in the middle.] 

 
What do the students see on the front of the spectrometer? [There are 11 buttons, in 
addition to the On/Off button, each with a different color and a different number—that 
color’s wavelength.] 

 
6.  Ask the students to experiment with pushing the different buttons on the front, and observing the 

led’s on the back. If they are having difficulty pushing the buttons hard enough or holding down the 
buttons, recommend that they use a pencil eraser to push the buttons. 

What do the students see when they push the “blue” button after turning it on? [The blue 
led on the back lights up and remains lit while you hold the button down.] 

 
What happens when they push one of the “IR” buttons on the front? [One of the infrared 
led’s on the back “lights up” but at a wavelength our eyes cannot see.] 

 
7.  Ask the students to observe the numbers on the front. 

What do the numbers do when the students hold the bottom of the ALTA over a desk or 
book? What happens when students hold it up in the air? [The numbers change and 
increase with increased brightness, until they overload the detector—at which point the 
ALTA gives a “1”.] 

 
What do the numbers do when the students cover up the back? [They go down.] 

 
8.  Ask the students to place the ALTA flat onto a surface (such as a book, a coat…) and push two or 

three of the buttons (one at a time) and look at the numbers. Ask them to then place the ALTA onto 
a white piece of paper and repeat the same buttons, comparing the numbers. 

How were the numbers different? [The numbers should be much higher for the white 
piece of paper.] 



 

What could the reflectance spectrometer be measuring? [Answers may include “color” or 
“brightness” or “light;” a better answer is the amount of light that is reflecting off of an 
object.] 

 
Which part of the ALTA could be taking the measurements? [The object in the center of 
the led’s on the back is a detector, measuring the amount of light that is entering it.] 

 
9.  Share with the students that the light detector measures the amount of light it receives, and displays 

that amount as a number on the front of the ALTA, measured as voltage. 
Why are the numbers higher when the ALTA is held up in the air? [Light from the room is 
entering the detector.] 

 
Why are the numbers so low when the ALTA is completely covered up? [No light is 
getting into the detector. The number that each ALTA reads when it is receiving 
absolutely no light is called its “Dark Voltage”.] 

 
Do the ALTAs have the same numbers for the “Dark Voltage”? [Each ALTA detector will 
be slightly different, producing different numbers.] 

 
Why are there different colors of light bulbs that turn on when you press the buttons on the 
front? [The different colors can emit specific wavelengths of light, which will reflect off of a 
surface and into the detector, so that we can measure how well an object reflects that 
particular wavelength of light.] 

 
Why are the numbers higher for a white sheet of paper than a dark object? [More light is 
bouncing off of – reflecting from - the paper and into the detector.] 

 
10. Invite the groups to collect spectra for different objects. To do this, they will collect readings of different 

wavelengths of light reflecting off of objects, and then graph the data. Give each student a copy of the 
Reflectance Worksheet and the Spectrum Graph and ask them to write their names and a description 
of their material. 

 
11. Inform your students that they will need a standard or calibration for their ALTAs. One way to 

measure how much light of each wavelength is being reflected is to measure the percentage of light 
reflected, by comparing the light reflected from an object to the light reflected from a bright standard 
material, such as white paper. Direct the students, working in groups, to place their ALTA flat down 
on two stacked sheets of blank white paper and press the different wavelengths (colors) one at a time.  
All of the students in each group should record the numbers for each of the 11 wavelengths on their 
Reflectance Worksheets. Note: if the readings are changing (dropping) rapidly, direct the students to 
record the first high number. 

 
12. Students should also record the “dark voltage”—the number displayed when none of the buttons are 

being pushed and the ALTA’s detector is completely covered. 
 
13. Next, the groups should place the ALTA directly onto the materials they are analyzing, and push the 

different wavelengths (colors) one at a time, and record the number for each of the 11 frequencies on 
their Reflectance Worksheets. Students in the groups can share roles: the group data recorder, the 
ALTA user, the calculator, and the grapher. 

 
14. Using the calculators, have the groups determine what the percentage of reflectance is for their 

material for each of the 11 frequencies, by following the calculations on their Reflectance Worksheet. 



 

15. The students should fill out their Spectrum Graph with the final numbers from their Reflectance 
Worksheet. Discuss graphing as a class or model one example of a spectrum graph if the students 
have limited graphing experience. 

Where is the x-axis for the graphs? What does it indicate? [The horizontal x-axis 
indicates different frequencies of light.] 

 
Where is the y-axis for the graphs? What does it indicate? [The vertical y-axis indicates 
the percentage of light reflected off of their object.] 

 
Do the students’ graphs have any peaks or high points? If so, at which wavelengths? 
What does that tell them about the objects? [Objects reflect more of the light at those 
wavelengths; red objects will reflect more red and orange light, for instance.] 

 
Do the students’ graphs have any valleys or low points? If so, what does that tell them 
about the objects? [The objects absorb most of the light at those wavelengths.] 

 
16. Invite each group (one at a time) to present their results, then as a class discuss the similarities and 

differences in their spectra of the material. 
Do any materials have identical spectra or does each have a different spectrum? 
[Although some of the spectra may be similar, different materials should have different 
spectra. However, with only 11 data points, the ALTA cannot always show these 
differences.] 

 
17. Invite the students to reflect on the activity and analyze their results. 

What do the students think the point of this activity was? [Answers could include taking 
data and learning to use the ALTA, or may even include learning about the spectrum and 
learning about light.] 

 
Which aspects of science did your students do today? [Answers could include using 
technology, collecting data, putting those data into a readable format – a graph, making 
predictions and testing predictions.] 

 
How did each student’s spectrum compare to the others in his or her group? How did the 
different groups’ spectra compare to each other? [Different objects have different spectral 
"fingerprints" – each object had a unique spectral graph.] 

 
What does the ALTA record? How might this be useful? [The ALTA measures the amount 
of light that is reflected off of an object, for different wavelengths of light. Scientists could 
use the reflectance spectrum to identify a mysterious substance.] 

 
How is the ALTA similar to the human eye? [Both the human eye and the ALTA can 
measure the amount of light we see, at different wavelengths or colors of light.] 

 
In what ways can the ALTA detect more than we can? [It can detect four different infrared 
wavelengths.] 

 
How could the ALTA be improved to collect more data about the spectrum of an object? 
[More wavelengths could be could be added.] 

 
How might spectrometers on spacecraft help us learn about other planets? [It is much 
easier to fly an instrument like a spectrometer past a planet than landing on that planet. 
Spectrometers can take reflectance spectra of those planets to help us identify what they 
are made of.] 



 

Fingerprint Chart 
 

Names of Scientists on Team 
 
 
 

A     B     
 

 
 
 

C     D     
 

 
 
 

E     F     
 

 
 
 

G     H     
 
 
 
 
 
 

A B C D 
 
 
 
 
 
 
 
 
 
 

E F G H 
 
 
 
 
 
 

Descriptions of key characteristics of 
fingerprints: Group by characteristics: 

 
 

  1st group:   
 
 

  2nd group:   
 
 

  3rd group:   
 
 

  4th group:   



 

Reflectance Worksheet 
 

 
Names of Scientists on Team 

 
 
 
 
 
 
 
Sample Description 

 

 
 
 
Dark Voltage Constant 

 
 

Color 
 

Wavelength 
in Nano- 
meters 

 
White Paper 

Reading 

 

Dark 
Voltage 

Constant 

 
White Paper - 

Dark Voltage (A) 

  
Sample 
Reading 

 

Dark 
Voltage 

Constant 

 
Sample - Dark 

Voltage (B) 

 B / A or 
[Sample – Dark 

V] / [White – Dark 
V] 

 
Blue 

 
470 

         

 
Cyan 

 
525 

         

 
Green 

 
560 

         

 
Yellow 

 
585 

         

 
Orange 

 
600 

         

 
Red 

 
645 

         

Deep 
Red 

 
700 

         

Infrared 
1 

 
735 

         

Infrared 
2 

 
810 

         

Infrared 
3 

 
880 

         

Infrared 
4 

 
940 

         



 

 


