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Thank you for hosting the Light and Color exhibit!  Light and Color 
provides a hands-on opportunity for children age 6 – 12 to learn about 
refraction, color, reflection, sources of light, holograms and how we see 
color.   The exhibit comes with activity kits which use art and literature 
to further investigate these topics.    

 
This manual contains the instructions for setting up, maintaining and breaking down the Light 
and Color exhibit.  If at any time you have questions or concerns, please contact us.  We are 
committed to giving you a high quality, hands on exhibit for your site. 
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Hosting a HOP exhibit is a rewarding experience.  To ensure a quality experience for all renters, 
exhibit hosts are asked to assume certain responsibilities listed below.  Most of these are self 
evident and are included below only as a matter of form.  Host sites are encouraged to form a 
committee of community partners to help fulfill the responsibilitie of hosting an exhibit.  In 
addition to being a work group, a diverse group of participants will provide a wide network to 
better outreach to the community. 

·  Select a contact person who will maintain communication with the HOP Coordinator. 

·  Select a sponsoring organization that will sign the contract with HOP. 

·  Secure a date and location for the HOP exhibit and reserve that with the HOP 
coordinator. 

·  Pick up the exhibit trailer from the previous location. 

o The exhibit travels in a 16 foot trailer and must be pulled by a larger pickup or 
larger SUV. The vehicle must have a 25/16th  inch ball hitch and the driver must be 
21 or older. 

·  Unload the exhibit at library or other designated location. 

o The exhibit is a turn-key operation needing approximately three people to set up 
the display pieces. The pieces are on wheels to be roll into your venue with care. 
An Exhibit Manual accompanies each exhibit. 
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·  Designate volunteers or staff to use the activities and programs provided in the kits. 

o It is recommended that you schedule weekly (or more) activities/story times for 
local children and families. Consider offering programs for scout groups, after 
school programs, schools and preschools. The activities and books in the kit 
should make it simple for volunteers to lead these activities. 

·  Maintain simple volunteer and attendance records. These, plus some basic evaluation 
comments are requested at the end of your exhibit time. 

o All forms are provided in the manual. 

·  Check the exhibit daily for cleanliness and proper operations. 

·  Clean exhibit before packing into trailer.  

·  Load exhibit back into trailer, ready for the next location.  This should take four people 
approximately 1 to 1 ½ hours. 

·  Promote the exhibit’s visit and related activities at least a week prior to exhibit opening 
date. 

o It is possible that a member of the local media will join your committee and serve 
this role. 

o A sample press release, PSA and poster are in the Exhibit Manual. 

·  (Libraries and Schools) Design additional Backpack Loan Programs for the library. 

o Each venue will be given a Light and Color Backpack which includes science, 
literature and art activities that are appropriate for at-home use. This can be a start 
of a permanent HOP Backpack Loan Program in your community. The Exhibit 
Manual contains directions on how to develop HOP Backpacks. 

·  Secure funding in the form of sponsorship fees for the exhibit and program. Check with 
the HOP coordinator, grant funding is often available from statewide sponsors to help 
bring the exhibit to your community. 

o All sponsors should be noted as often as possible in your publicity. ����
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The exhibit consists of 9 exhibit tables each 5 foot 
high by 1 ft. 10 in. high by 3 ½ ft. long.  Each of the 9 
tables has two interactive exhibits.  Electricity is 
required for 6 of the tables. Power strips and extension 
cords are included. The exhibit requires 300 – 500 
square feet of floor space which need not be 
continuous. 

 

 

 

 

 

The exhibit also features a dichroic light sculpture 
which requires a table and access to electricity. 
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Figure 1: Light and Color exhibit tables 

Figure 2: Dichroic light sculpture 
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1. Before removing the exhibits, be sure the trailer is in a stable position. As exhibits move 
from the back of the trailer, the balance of weight will shift to the front. 

2. Open the trailer door in the back, which forms a ramp. 

3. Once the trailer is unloaded, move the trailer to a location where the trailer signage can 
serve as a billboard for the exhibit. 

4. Place the hitch, and any items that could get lost in the trailer and lock it. 

5. Be sure the trailer is blocked and stabilized for the safety of people passing by. 
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·  The activity kits accompany the display. Unload the tubs and keep in a secure place until 
used by the volunteers or teachers.  Remove these first. 

·  Keep the Exhibit Manual with the kits and referred to as needed. 
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·  Stabilize the trailer. 

·  Before you begin to unload the display pieces, check to see how they are set in their 
places. This will be helpful when you reload the display. 

·  Remove the boards along the front of the exhibits.  Lay them on the floor on the right 
side of the trailer with the bungee cords.  

·  Unlock all exhibit wheels. 

·  Beginning at the back of the trailer (closest to the ramp) roll each display out of the 
trailer. Two people must move each piece. One person rolls the exhibit and the other 
stabilizes the top of the display to prevent damage. 
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·  Stabilize the trailer. 

·  Reload the exhibit in the reverse order that you took the display pieces out of the trailer. 
Be sure the numbers on the display pieces correspond with the number on the trailer 
floor. Use the schematic below to help you position exhibits. 

·  Secure the exhibits by locking the wheels and repositioning the boards and bungee cords. 

·  Load the activity kits and exhibit manual. 

·  Fill out the evaluation, gather the volunteer sheets and return to the HOP director as soon 
as the exhibit leaves for the next city. 
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Roll the exhibits into place and lock wheels.  Open the cupboard in the bottom front of the 
exhibit.  The power strips, extension cords and exhibit pieces should be stored here.  You may 
wish to arrange exhibits so that electrified ones are together.   

Exhibits do not have to be displayed in one spot.  You may display groupings of exhibits in 
different spots as your space allows.  Use the pedagogy section to group like exhibits together. 

Exhibits are most effective when set up in a room with little natural light.  A bright sunny room 
will overpower some of the activities that use light. 

NOTE: The top part of UP PERISCOPE is stored in the cupboard below.   

Clean exhibit using recommended materials.  Do not spray exhibit directly but rather spray the 
towel first.  Do not clean hot light bulbs! 

Dichroic Light Sculpture. The 12 inch square metal rectangle is an original art piece by Ray 
Howlett, on loan for this particular experience.  The exterior of the metal light sculpture needs to 
have dirt and finger prints removed with rubbing alcohol.  Place the12 inch metal light sculpture 
on a flat, sturdy surface at eye level for the participants with lots of room to move around the 
sculpture glass face.   

Participants will need to move around light box sculpture to get the full effect, make sure the 
space is available around the sturdy surface you have placed the light sculpture box on. 
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Recommended cleaning supplies.   

·  Multi-Surface Cleanser.  For all wood, laminate, glass and plexiglass surfaces. Do not 
use on Dichroic Light Sculpture 

·  Soft paper towels. Use two ply paper towels or clean, soft cloth.  Do not use single ply, 
brown, commercial grade paper towels. 

·  Rubbing alcohol. Use with soft paper towels on Dichroic Light Sculpture. 
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Clean the exhibits. Inventory all the parts and pieces on the exhibit condition report.  Place the 
exhibit pieces such as rainbow glasses and color paddles in the cupboards in the base of the 
exhibit.   

Unlock the wheels before rolling to the trailer. 
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Use a mild soap solution to clean the exhibits. Pledge MultiSurface or a similar cleanser should 
be used on all surfaces. Do not use abrasive cleaners or cleaners with ammonia.  (Ajax or a 
similar abrasive powder may be used on to remove really dark smudges from white Formica 
tabletops only. Do not use it on painted surfaces or Plexiglas.) 

When cleaning the exhibit instruction panels, lightly dampen a paper towel with cleaner. Do not 
spray directly onto panels or it may leak behind the Plexiglas. 

To remove the window or top panel of the exhibit, use a 3/32nd Hex wrench. 
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Replacement light bulbs for an exhibit can be found inside the base of exhibit table. To open the 
access panel use one of the keys in the tool kit. (All doors are keyed the same.) 

If you cannot find a replacement light bulb, please contact HOP coordinator at 605-224-8295. 
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Look Through Lenses 

To replace bulb: 

·  Unplug exhibit 

·  Unscrew window panel and remove 

·  Twist burned out bulb and replace with new one 

·  Reverse steps 

 

The Rainbow Effect/Refraction in Action (Same for both sides) 

To replace bulb: 

·  Unplug exhibit 

·  Remove access door 

·  Remove tub by loosening screws with Philips head screwdriver. 

·  Remove light bulb holder using square screwdriver bit. 

·  Detach bulb holder and unscrew bulb 

·  To reassemble, reverse steps 
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 Color on Color 

To replace bulb: 

·  Unplug exhibit 

·  Looking down on the top of the projector, find the lever next to the bulb - pull lever up 
which will push the bulb out (sideways) 

·  Remove bulb 

·  Place new bulb on holder and slide sideways into socket while pushing lever down 

·  Plug in exhibit 

 

Color Shadows  

To replace bulb: 

·  Unplug exhibit 

·  Remove four thumbscrews holding wire mesh heat shield to cabinet and 

·  Remove heat shield 

·  Turn bulb fixture perpendicular to vertical surface to allow slack wire to be pulled 
through fixture 

·  Pull out black light socket. Socket, filter and bulb should come out of fixture together as 
slack wire is pulled through top of fixture 

·  Remove socket and filter from bulb 

·  Unplug bulb and replace with new from spares - re-assemble in reverse order. Verify 
bulb aim. 

·  Plug in exhibit 

 

Spinning Disks 

If disk will not spin when handle is turned: 

·  Make sure shaft in table is engaging the shaft in the window 

·  If it still will not turn, remove the panel on the other side of the exhibit by removing the 
screws 

·  Make sure belt is on the pulleys 

·  Replace belt if necessary 
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Look-A-Lights (Neon/Argon) 

To replace bulb: 

·  Unplug exhibit 

·  Remove four screws on window and remove panel 

·  Unscrew bulb and replace it 

Please use extra caution with neon/argon tubes. They are custom-designed and fragile. 
Replacements are not included – call Hands-On Partnership (HOP) in case of breakage at 605-
224-8295. 

 

What’s in a Light Bulb 

To replace bulb: 

·  Unplug exhibit 

·  Remove screen on the top of the “window” 

·  Unscrew bulb and replace screen 

Replacement of small bulbs not included -- call Hands-On Partnership (HOP) 605-224-8295 

 

Light within a Light (fluorescent)  

To replace fluorescent bulb: 

·  Unplug exhibit 

·  Unscrew panel on window with Hex wrench 

·  Remove burned-out tube and replace (the tubes twist and then slide out or in). 

 

Holograms on Parade 

To replace bulb: 

·  Unplug exhibit.  

·  Remove front panel with hex wrench. 

·  Replace light bulb 

·  Plug in exhibit 

 

 

Call HOP at 605-224-8295 for problems or repairs needed on other exhibits.
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Please return form to: 

 

HOP Program 

SD Discovery Center 

805 W Sioux Ave. 

Pierre, SD 57501 

605-224-2865 (fax) 
 

 

 

 

 

 

 

 

 

 

 

Immediately upon unpacking and before 
packing the exhibit, please complete this 
form noting the condition, especially any 
damage or wear.  Promptly return the 
completed exhibit inventory and condition 
report to HOP as soon as possible.  This is 
important in order to prevent your 
organization from being held responsible for 
missing or damaged items. 

 
Please inspect the exhibit and contact the SD 
Discovery Center if something is missing or 
severely damaged.  If possible, please 
provide a picture of the damage. If repairs 
are needed, please contact us with the nature 
of the problem and whether you think you 
can undertake the repair yourself or if it 
needs the attention of our exhibit 
maintenance staff.  We will make every 
effort to help you have a functioning, quality 
exhibit for your community! 

 

Please photocopy and return a completed 
Exhibit Inventory and Condition Report to 
HOP. Keep the original copy of the reports 
in the manual for the next user.  

 

You will also find the Inventory and 
Condition Report and other forms 
concerning this exhibit on the HOP website 
at 
http://www.hopsd.org/exhibits/lightcolor/ind
ex.htm  
 

 

 

�
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Name: _________________________________    Location: ____________________________ 

Date: __________________      This is (circle one):  Incoming Report Outgoing Report 

����

 ��������&�!�������������9�������	�� ��������&�!�������������9�������	�� ��������&�!�������������9�������	�� ��������&�!�������������9�������	���: �:�:�:� ���
Comments:
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Look Through Lenses 
�  Colored lenses (2) 
�  Refracting lenses (2) 

What’s Up 
No equipment 

Comments: 
 
�
����������9�������	���:����������9�������	���:����������9�������	���:����������9�������	���: ����

�  Power Strip (1)  
Refraction in Action 

�  Lenses of different shapes (6) 
Rainbow Effect 

�  Prism (1) 
Comments: 
 
 
��������1�9�������	���:��������1�9�������	���:��������1�9�������	���:��������1�9�������	���:� ���

�  Red Halogen light bulb (replacement) 
�  Blue Halogen light bulb (replacement) 
�  Green Halogen light bulb (replacement) 

Color Shadows 
�  Red, blue, green, yellow color paddles 

Color on Color 
�  Red, blue, green, yellow color paddles 

Comments: 
�
����

��������"��9;����������	���:��������"��9;����������	���:��������"��9;����������	���:��������"��9;����������	���:� ���

Now You See It  
No equipment 

Spinning Discs 
�  Black and white disc 
�  Red and yellow disc 
�  Blue and yellow disc 
�  Blue and red disc 

Comments: 
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��������(�9;����������	���:��������(�9;����������	���:��������(�9;����������	���:��������(�9;����������	���:� ���

Mouse Multiplier 
No equipment 

Up Persicope 
�  Periscope top (travels in cubby) 

Comments: 
�
����

��������*�9;����������	���:��������*�9;����������	���:��������*�9;����������	���:��������*�9;����������	���:� ���

Pink pig 
No equipment 

Cheek to Cheek 
No equipment 

Comments: 
 
�
��������-�9�������	���:��������-�9�������	���:��������-�9�������	���:��������-�9�������	���:� ���

Look a Lights 
�  Glasses (2) 

Instant Lighting 
No equipment 

Comments: 
�
����

��������.�9�������	���:��������.�9�������	���:��������.�9�������	���:��������.�9�������	���:� ���

�  Replacement Bulb (Incandescent M7) 
Light within a Light 

�  Rainbow glasses (2) 
What’s in a Light Bulb? 

�  Rainbow glasses (1) 
Comments: 
�
����

��������8�9�������	���:��������8�9�������	���:��������8�9�������	���:��������8�9�������	���:� ���

Holograms on Parade 
No equipment 

Do You See What I See 
No equipment 

Comments: 
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Light and Color (Cumulative) 

 

Community: _____________________________________________________________ 

Facility: ________________________________________________________________ 

Dates of Exhibit: __________________________________________________________ 

Number of In-Kind Volunteer Hours:__________________________________________ 

Work Accomplished: ______________________________________________________ 

 _______________________________________________________________________ 

 _______________________________________________________________________ 

Value of Work (at $10/hour): ________________________________________________ 

Cash Match: _____________________________________________________________ 

Mileage: _______________________________ Miles at $0.32 = ________________ 

 

Facility Director Signature:__________________________________________________ 

Thank you very much for taking the time to complete this evaluation. We hope you enjoyed this 
exhibit. Please return this form to: 

 

Hands-On Partnership (HOP) for Science, 
Literature & Art in South Dakota 

SD Discovery Center 
805 W Sioux Ave. 
Pierre, SD 57501 

605-224-8295 
605-224-2865 (fax) 

����
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Light and Color 

 

Thank you for volunteering! 
Please return this sheet to Library Staff 

Date: ___________________________________________________________________ 

Name: __________________________________________________________________ 

Project: _________________________________________________________________ 

No. of Hours: ________________________ Value of Work: ____________________ 

Work Accomplished: ______________________________________________________ 

Signature: _______________________________________________________________ 

 

2�����������������!������2�����������������!������2�����������������!������2�����������������!������� ���
Light and Color 

 

Thank you for volunteering! 
Please return this sheet to Library Staff 

Date: ___________________________________________________________________ 

Name: __________________________________________________________________ 

Project: _________________________________________________________________ 

No. of Hours: ________________________ Value of Work: ____________________ 

Work Accomplished: ______________________________________________________ 

Signature: _______________________________________________________________ 
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Please complete the evaluation after you pack up the exhibit.  The evaluation has been moved 
online in order to stream line reporting. 
 
The evaluation is important for two reasons: 

1. Evaluation informs the HOP coordinator about your experience with the exhibit, what 
worked, what didn’t and from that improvements can be made. 

2. Evaluation also demonstrates the impact the exhibit has your community as well 
demonstrates the need for the exhibit.  Demonstrating impact and need are critical to 
securing future funding.    

 
Evaluation should start from your first contact with the HOP program.  By following the 
suggestions below, you will be well prepared to fill out the evaluation at the end of the month. 
 

1. Devise a method to determine how many people interacted with the exhibit.   A 
demographic breakdown is requested. 

2. Keep track of the number of participants in the programs you conduct as part of HOP. 
3. Place a comment/feedback book near the exhibit.  Keep a pen or pencil handy. 
4. Make note of any press you receive. 
5. Make note of comments you hear from children or parents about the exhibit.  These may 

be anonymous unless you get permission to quote. 
6. Have a debriefing time with all those involved in the exhibit and record what worked and 

what didn’t for them. 
 
The evaluation is linked through the HOP website www.hopsd.org.  Please contact the HOP 
coordinator at 605-224-8295 if you are unable to access the website or the survey. 
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This section provides you information about the instructional objectives of the exhibit or what 
the exhibit is teaching.  To maximize the learning from this exhibit, please have all staff involved 
in working with children and families including volunteers interact with the exhibit, making sure 
they understand the learning objective at each table. 

     ����
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Look Through Lenses 
What’s Up 

The Rainbow Effect* 
Refraction in Action* 

����
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Color on Color* 
Color Shadows* 

Spinning Disks 
Now You See It 

����

����

����

����

����
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Periscope 
Mouse Multiplier 

Cheek to Cheek 
Block Out/Pink Pig 

  

������
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��	�&������
��	�&�!�� �!���!���!��� ���

Look-a-Lights* 
Instant Lighting* 

Light within a Light* 
What’s in a Light Bulb?* 
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Holograms on Parade* 
Do You See What I See 

����
* denotes exhibit that requires electricity 
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A lens is a transparent device through which light passes and is refracted or bent. 

�
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OBJECTIVE: To let visitors experience looking through different types of plastic “lenses.” 

METHOD: A variety of lenses and light-refracting devices are available. 

EXPLANATION: This is one exhibit purely “for fun:” to engage the visitor in manipulating light 
and watching what happens. 
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OBJECTIVE: To present the visitor with a lens puzzle. 

METHOD: The visitor slides a board beneath two round lenses. At first glance the lenses appear 
alike: actually the left side is hollow plastic and the right is solid plastic. Some of the words 
appear to flip over and some do not; the puzzle is to find out why. 

EXPLANATION: Refraction is the bending of light as moves through different materials.  Thus 
as light moves through the plastic into the air it is bent. The light refracts differently going 
through the solid and hollow plastic tubes.  The light going through the solid tube bends in such 
a way that it makes the words appear “upside down”.  Visitors are encouraged to look at the lens 
table (Refraction in Action) to see how light rays are refracted through a round lens.  

 

What’s Up? Exhibit Copy  
 

What happens to the words on each side of the board  when  
viewed through the clear plastic? 

The rod on the left is solid plastic. This solid, rounded material acts like a lens. When a 
word is viewed through the rod the image appears upside-down. Can you find another 
lens in the Light and Color exhibit that works the same way? 

The rod on the right is a hollow plastic tube. When a word is viewed through this hollow 
tube the light rays passing through it are refracted (bent) slightly by the thin walls of 
plastic. The image appears slightly smaller as a result of this refraction. 
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OBJECTIVE: To demonstrate how light interacts with different lenses. 

METHOD: The solid plastic lenses are in a variety of different shapes. The visitor is invited to 
the lenses to manipulate light. 

EXPLANATION:  When light passes from air into another material, it is refracted or bent. This 
is because light travels more slowly in certain materials than in others. 

Imagine you are pushing a two-wheeled cart along the sidewalk. You want to cut across the 
lawn. As you turn onto the lawn, the wheel, which strikes the lawn first, begins to slow down, 
while the wheel on the sidewalk remains traveling at the same speed. This causes the cart to turn 
in towards the lawn. The same thing happens to light when it passes through a dense material. 
This bending of light is called refraction. Generally, the denser the material, the greater the 
degree of refraction. The light is bent again as it leaves the dense material, just as the cart turns 
again as it gets back on the sidewalk. 

 

Convex and Concave Lenses 

The convergent (or convex) lens is thicker in the 
middle. Light rays passing through it come 
together (converge) to a point on the other side. 

The divergent (or concave) lens is thinner in the 
middle (curves inward like the wall of a cave). 
Light rays passing through it spread apart 
(diverge) on the other side. 
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OBJECTIVE: To demonstrate how white light can be split into all 
the colors of the rainbow. 

METHOD: A mounted prism is set so that it disperses white light 
into the colors of the rainbow. The prism can be rotated to 
manipulate the dispersion. 

EXPLANATION: Dispersion, the splitting of light rays, is a topic 
for further exploration all its own. 

The Rainbow Effect  
What happens to white light when it passes through a prism? 

Light striking a prism which is a type of lens fans out its colors like a peacock spreading 
its feathers. This is called dispersion. The “rainbow” you see is the visible color spectrum. 
(See illustration below.) 

 
For another view of light being bent by a solid, look at the “Refraction in Action” exhibit.  �
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Color is a result of light and how the eye (and by extension the brains) see this light. 
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OBJECTIVE: To demonstrate that when the primary colors of 
light are added to one another the resulting colors are always 
the same. 

METHOD: 

1. Red, green and blue light are overlapped to show the 
secondary colors, and the three added together make 
white (see illustration below). 

2. The visitor can hold up color filters to investigate how 
different colors blend. 

3. The visitor can block the different colors of light and 
see what results. 

EXPLANATION: See diagram to the right and exhibit copy. It’s interesting to note that the 
adding of colored lights is very different from the adding of colored paints or pigments. (See 
Spinning Disks.) Try mixing red, green and blue paint; you won’t get white! 

 

Color on Color Exhibit Copy  

 
What happens when colored lights overlap? Try viewi ng the lights through a 

colored filter and then try looking through two fil ters! 

When colored lights overlap, they ADD UP to a different color. You see the sum of their 
colors. When all three colored lights are equally bright, they can be added together to 
make white light. 

RED + GREEN + BLUE = WHITE 

What’s so special about red, green and blue? 

These are the primary colors of light. In different proportions, these three colors can be 
combined to make all the colors of the rainbow. 

RED + GREEN = YELLOW 

RED + BLUE = MAGENTA 

GREEN + BLUE = CYAN  

When you view the lights through a colored filter. 

Each colored filter SUBTRACTS (absorbs) all the other colors and lets only light of the 
same color through. When you look through the RED filter, for example, it blocks out blue 
and green light (absorbs them), and lets only RED light through. 
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OBJECTIVE: To demonstrate that the shadow of an object will vary depending on the color(s) 
of light cast onto it and which color(s) the object blocks. 

METHOD: The three primary colors of light (red, green and blue) are projected from different 
angles so that when a hand (or other object) interrupts the light a colored shadow is cast. 

EXPLANATION: Not all shadows are black! As stated in the exhibit copy, when your hand (or 
another object) blocks one of the lights shining from above, the two unblocked colors combine to 
form another color. A variety of different colored shadows can be made this way. 

 

Color Shadows Exhibit Copy  
 

How many different colored shadows can you make by placing your hand under 
the lights? 

The white light that you see on the back of your hand is made from a combination of the 
red, blue f and green lights shining from above. When your hand casts a shadow it is 
BLOCKING one, two, or all three of the colored lights from above. When only one color 
is, blocked, the two remaining colors ADD together to form another color. 

 

So, how many different colored shadows did you make? 
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OBJECTIVE: 

To demonstrate that the primary colors of pigment are different from the primary colors of light. 

To demonstrate that the eye can visually combine colors to create a new color. 

METHOD: Several disks, each painted in two colors, can be spun on the lever. The rapid 
spinning of the disk is similar to mixing colored paints together: the eye sees the mixture of, for 
example, blue and yellow (green). 

EXPLANATION: There are many ways to see a color. You can see yellow, for example, if your 
eye is stimulated with light from the yellow portion of the spectrum. Your eye doesn’t have 
yellow receiver cells (it only has blue, green and red), but it does see yellow where the red and 
green receptors overlap.  

You can also see yellow if the red and green receptors are stimulated by red and green light. In 
this case, there are no yellow wavelengths, yet you perceive yellow just the same. This is the 
effect of watching the spinning disks: your eye combines the colors and your brain perceives a 
new color. (The San Francisco Exploratorium: Facets of Light.) 
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Spinning Disks Exhibit Copy  

What do you see when you spin the different multi-c olored disks?  

Change the disk by pulling it off and exchanging it with another disk. 

When the disk is spinning fast, your eyes see a combination of the two colors. The color 
that you see is similar to one you can create by mixing two pigments (colors) of paint. 
The mixing of paints and dyes is an entirely different process from the mixing of colored 
lights. Pigments reduce their colors by absorbing and reflecting certain wavelengths of 
light. For example, when blue and yellow paints are mixed, together they absorb all the 
colors in the light spectrum except green. Since green light is the only wavelength of light 
reflected, that's the color our eyes see. 
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OBJECTIVE: To demonstrate that a black and white patterned disk (Benham’s Disk) can 
actually “trick” the eye into seeing color. 

METHOD: The disk is spun rapidly on a lever: depending on the viewer’s eyesight and speed of 
the disk, the viewer may see alternating flashes of blue, green, brown, violet or gray. 

EXPLANATION: The original Benham’s wheel was a spinning black-and-white top. As it 
twirled, it produced colors in the eye of the beholder. Presumably, Benham’s wheel was named 
after one of the eight people who discovered the effect. (It was “rediscovered” eight times.)  

Which colors appear depends on who is looking, how fast the disk is spinning and in which 
direction. If you reverse the direction of the spin, the colors interchange. If you spin the disk too 
fast, the colors may fade out, but if you spin it too slowly, they may not appear at all. Nobody 
knows for sure why the colors appear.  

The color-sensitive cells in your retina seem to respond to different rates of stimulation and 
persist in their response for various lengths of time. Thus, the various spacing of black and white 
could somehow trigger the perception of various colors. However, the perception of color from 
black and white also seems to depend on the presence of sharp edges, which means the effect 
might somehow be related to lateral inhibition. Benham’s Disk appears in color even on a black-
and-white TV set. Facets of light.) 

 

Benham’s Disk Exhibit Copy  
 

While the disk is spinning, watch it and notice wha t happens.  
What do you see when the disk is still? 

Different people see different amounts of yellow, red, green, purple and blue on this 
spinning disk. Just why is not fully understood, but the illusion must involve the color 
vision cells in your eye. These cells come in three varieties: some are most sensitive to 
red light, some to green light, and some to blue light. When you gaze at one place on the 
spinning disk, you are looking at alternating flashes of black and white. You see white 
only when all three-color sensors respond to a flash of light. If one type of color sensor 
(green, for example) responds at a different rate than the others, you see an illusion of 
the color green. 
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OBJECTIVE: To show that blackness is actually the absence of light. 

METHOD: The visitor looks into a box with an eyehole in the lid trying to see what color the 
inside of the box is painted. (It appears black.) 

The visitor opens the box to discover that the inside is actually painted white. 

EXPLANATION: Color we see is actually the light reflected from the surface of an object. In 
the absence of light, color cannot be seen. (All cats are gray in the dark!) It wouldn’t matter if the 
inside of the box were red or purple or cyan blue: it would still appear black without light. 

Now You See It…  Exhibit Copy  
When you look inside this closed box, what color do  you see? Now open the box. 

Surprise! Did you think the inside of the box was black? That’s because without light, 
there is no color. COLOR that we see is actually the LIGHT reflected by the object we’re 
looking at. When the box is opened, light enters and is reflected from the inside surface. 
Your eye can see that it is actually white! 
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Reflection occurs when light waves bounce off the mirror. 
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OBJECTIVE: To show that the number of images that can be created by two mirrors is variable 
depending on what angle the mirrors are to each other. 

METHOD:  

Two mirrors are hinged together so that their angles to one another are adjustable.  A small toy is 
placed between the two mirrors to observe what happens to the image when the mirrors are 
moved. 

EXPLANATION: There is actually a mathematical equation that relates the angle of a mirror to 
the number of images that you see. A 360-degree circle divided by 90 degrees is four; thus you 
see four images when the angle between the mirrors is 90 degrees.  

Similarly, 360 divided by 60 is six, so you get six images at 60 degrees. (The mirrors on this 
exhibit are at 90 degrees when they are opened to the stopper). If the mirrors are parallel, then 
the angle between them is zero. Anything divided by zero is infinity -- which is why two parallel 
mirrors always look into infinity. The closer you get to parallel, the more images you see. 
 

Mouse Multiplier Exhibit Copy  
Adjust the mirrors while looking at the toy mouse. 

The number of images that you see depends on the angle of the mirrors. When the 
mirrors are set at 90 degrees (opened to the stopper), you see four mice. One is the real 
toy mouse and three are reflections. Two of the reflections are direct mirror images of the 
mouse and the third reflection is made by light bouncing from one mirror to the other and 
then to your eye, so it is actually a reflection of a reflection! 

The smaller the angle between the two mirrors, the more the light bounces back and forth 
between them before going to your eye. The more the light bounces, the more images 
your eye sees. 
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OBJECTIVE: To show what happens when two mirrors are positioned at 90 degrees to one 
another and then rotated. 

METHOD: See Objective 

EXPLANATION: This exhibit is similar to the effect in the Mouse Multiplier, but demonstrates 
a different aspect of angled mirror reflection. Because the two mirrors inside the drum are placed 
at right angles to each other, the viewer’s image (or reflection) appears flipped: the right side of 
his/her face looks like it’s on the left side and vice versa.  

This is most easily noted when the viewer places his finger on his cheek to note which side is 
which -- most of us wouldn’t automatically realize that our reflection is reversed. This is also 
why we placed the flat mirror on the exhibit, to compare your “normal” Image to this, reversed 
one. 

Likewise, when the mirror is rotated, the image turns so that the viewer’s chin is where his 
forehead should be. This is simply the same principle from a slightly different angle. Keep 
turning the drum and the image rights itself again. As you turn, it looks like you’re “screwing 
your head on.” 

You’ll note that in the Mouse Multiplier, the image is also reversed when the mirrors are set at 
90 degrees to each other. 

 

Cheek to Cheek Exhibit Copy  

While looking into the mirror drum below, place a finger on your right cheek. What 
happens to the image? What happens when you turn the drum? Compare this with your 
reflection in the flat mirror above. 

 

The two mirrors inside the drum are placed at 90 degrees to one another. Light strikes 
the first mirror and reflects to the second mirror, then bounces off of the second mirror to 
your eye, so you see your right cheek on the left side, and vice versa, And when you turn 
the mirror, you see your chin where your forehead should be! 
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OBJECTIVE: To demonstrate that a reflected image is simply the light given off by the red 
object. 

METHOD: A curved mirror is used to project an image of a green block into open space. (See 
Illustration below.) 

EXPLANATION: Block Out demonstrates a scientific phenomenon called a three-dimensional 
real image. There are two types of images: real and virtual. A real image is one in which the light 
rays actually come from the image. In a virtual image, they appear to come from the image 
reflected, but do not. In a flat mirror, for instance, the virtual Image of an object is behind or 
“inside” the mirror, but light rays do not come from there. 

The light rays from the real green block are reflected off of the curved surfaces of the concave 
mirrors inside the pedestal in such a way that the rays come to a single point and recreate the 
image of the block. 

(See illustration below.) Yes, it’s a tricky one! 

 

 
 

 

Block Out  

What happens when you pick up the green block? 

 
The green block that you see is actually a three-dimensional reflection. The real object is 
inside the pedestal. The entire surface inside the pedestal is mirrored so that light 
reflecting from surface to surface creates an image that appears to “float” in mid-air. 
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OBJECTIVE: To demonstrate to visitors that mirrors can be used in different ways to view the 
world around them. 

METHOD:  Two mirrors are mounted inside the periscope: one near the top and one near the 
bottom. The viewer looks into the low mirror and can rotate the upper mirror to see a view from 
the upper mirror’s height. 

When the top mirror is rotated the images that are seen will change orientation (appear upside 
down, or right themselves). 

EXPLANATION: See exhibit copy. Note that the effect is similar to the “Cheek to Cheek” 
exhibit; also using mirrors attached at a 90 degree angle to each other to reverses the sides of an 
image. 

Up Periscope Exhibit Copy  

What happens ‘when you look through the periscope a nd turn the top? 

 

When the periscope is directed forward, the mirrors at the top and the bottom are both at 
the same angle and the reflected image is right side up. When you turn the periscope to 
see behind you, the top mirror turns so it is at a 90-degree angle to the bottom mirror. 
This causes the image to flip (rotate 180 degrees), so everything appears upside -down! 
(This effect is similar to the “Cheek to Cheek” exhibit.) 
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The source of light has an impact on the properties and quality of that light. 
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OBJECTIVE: To demonstrate that when electricity passes through a gas, it stimulates the 
molecules enough to cause them to emit light. 

METHOD: A spark generator, i.e. a rod that can be moved to create a spark like a Jacob’s 
Ladder, is used. 

EXPLANATION: This is one exhibit, which can get very complicated very fast! The briefest 
explanation is in the exhibit copy: nitrogen atoms in the air are being stimulated by the electrical 
current, causing them to give off a purplish light. Visitors interested in learning more about this 
phenomenon may be encouraged to look up how lightning is formed. 

 

Instant Lightning Exhibit Copy  

 

Move the lever and notice the spark that jumps through the air. “Regular air” is composed 
mainly of -nitrogen and oxygen atoms. The purple spark you see is produced by the 
electric current stimulating the electrons of these atoms. 
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OBJECTIVE: To demonstrate that heat is one source of light. This principle is called 
incandescence. 

METHOD: A variable rheostat (dimmer switch) is used to control a very large, unfrosted light 
bulb.  The filament is a tungsten wire (used in nearly all incandescent light bulbs), which glows 
when it is heated, giving off light. 

EXPLANATION: See Method. 

What’s in a Light Bulb? Exhibit Copy  
Find out where the light in a light bulb comes from  by turning the knob. 

 

As electricity passes through the filament (wire) in a light bulb, the metal heats up and 
glows, giving off light. This is an example of an incandescent (glowing from heat) light 
bulb. Use the rainbow glasses to discover how many colors there are in the light this bulb 
gives off. 
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OBJECTIVE: To demonstrate the effect phosphor coating has on light emitted from a 
fluorescent light tube. 

METHOD: Both a coated and an uncoated fluorescent tube are on display. (The uncoated tube is 
on the left and the coated tube is on the right.) 

EXPLANATION: See exhibit copy. 

Light Within a Light Exhibit Copy  
Recognize this light source? 

 
The light given off by, a fluorescent lamp is produced by a two-step process. The first 
step is electricity passing through the mercury gas in the tube, creating a bluish light. The 
light is blue because stimulated mercury gas gives off light in the blue end of the rainbow 
spectrum. It also gives off light in the invisible ultraviolet range. (Check out the uncoated 
tube with your rainbow glasses.). The second step occurs when this ultraviolet light hits 
the phosphor coating on the walls of the tube. This coating then fluoresces (glows), 
producing the white light that we see. (Check out the coated tube with your rainbow 
glasses.) 

 

COATED FLUORESCENT LIGHT TUBE 
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OBJECTIVE: To demonstrate that gasses stimulated by electricity give off a specific color. 

METHOD: A glowing neon-filled tube and a glowing argon-filled tube are placed side by side so 
viewers can see the difference in their colors. 

EXPLANATION: The spectroscope glasses permit viewers to see that neon only gives off color 
in the red color range. Argon only gives off color in the blue range. 
 

Look-a-Lights Exhibit Copy  
These two lights may look alike when turned off,  

but when turned on it’s a different story! 
 

These lights have electricity passing through them, which stimulates the gases in the 
tubes and makes them emit (give off) light. Each type of gas gives off its own color of 
light. Neon gas emits a red light and argon gas emits a blue light. View them with your 
rainbow glasses to compare them to white light. 
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OBJECTIVE: To demonstrate how different sources of light show differing portions of the 
rainbow or electromagnetic spectrum. 

METHOD: Visitors look at different light sources through the “rainbow glasses”.   

EXPLANATION: Only white light shows the full electromagnetic spectrum of Red, Orange, 
Yellow, Green, Blue, Indigo and Violet.  If a light source does not produce white light, only a 
portion of the spectrum will be visible. 
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OBJECTIVE: To demonstrate what reflection holograms look like and to stimulate visitor 
interest in holograms. 

METHOD: View a variety of reflection holograms. 

EXPLANATION: See exhibit copy for a brief explanation. For more information on this 
complex topic, The Complete Book of Holograms (Joseph Kasper, Stephen Feller. John Wiley & 
Sons. 1987) is highly recommended. Encourage visitors to explore holograms more fully on their 
own! 

Holograms on Parade Exhibit Copy  
Can you see the 3-D effect in these holograms? 

 

Holograms are made using laser light. A beam of laser light is split so that part of it hits a 
piece of photographic film and part of it is reflected from the object (see illustration 
below). These two beams interfere with each other and create a pattern (like ripples 
intersecting in a pond), which is recorded on the film. This film is then developed in a 
process similar to developing regular photographs. Once developed, if the photographic 
plate is viewed by illuminating it with light from a specific angle, the image appears as an 
exact duplicate of the original object. 

These particular holograms are examples of a reflection hologram. This type of hologram 
is viewed by light reflected from a light source on the viewer’s side of the photographic 
plate into his or her eyes.  

 

 

ILLUSTRATION OF A REFLECTION HOLOGRAM 
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OBJECTIVE: To give visitors the opportunity to test their color vision. 

METHOD: View sample plates from A Test for Color-Blindness by Shinobu Shihara, M.D., a 
color vision testing method commonly used by ophthalmologists. 

EXPLANATION: See exhibit copy. A Xerox of the explanation from the Ishihara manual is also 
included. This is another topic that visitors will enjoy exploring on their own. 

Why Do We See Color? Exhibit Copy  

 

Light strikes the retina, the light-sensitive membrane in our eyes, which contains different 
types of rods and cones that send signals to our brain. Rods perceive all light as white, 
while cones are sensitive to specific wavelengths of light. In the same way that a color 
television set uses red, green and blue fluorescent dyes to create all the colors of objects 
seen on the screen, the retina contains three types of cones. Red, green, and blue cones 
in the eye along with perceptual centers in the brain integrate information about the 
wavelength of light coming from an object and provide us with the sensation of color. 

 

Do You See What I See? Exhibit Copy  

There are several ways to test color perception. 

On this display are sections from a pseudoisochro-matic booklet, the “color dot test,” with 
the correct answers supplied below. Test your own color vision! 

A. If you have normal color vision, you will see an “8;” if you have red-green deficiencies; 
you’ll see a “3.” 

B. If you have normal color vision, you will see a “74;” if you have red-green deficiencies; 
you’ll see a "21." 

C. If you have normal color vision, you can hardly read it, but if you have red-green 
deficiencies, you can probably see a “2.” 

D. If you have normal color vision, you can probably see the "16," but if you have red-
green deficiencies, you probably cannot. 

Source: Ishihara’s Tests for Color-Blindness, Kaneharat & Co., © 1980 
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What is Dichroism? 
In the 1950’s the laser industry developed interference light filters.  Technicians vaporize 
titanium oxide and quartz in a vacuum chamber, alternating thin layers of each mineral onto 
glass.  The result produces a transparent yet highly reflective color surface.  The various layers of 
minerals interfere with light passing through the coatings, so only selected wave lengths of color 
can pass through and the remaining wave lengths of color reflect back off the surface.   

“Dichroic” means a two color system; one color goes through the glass and one color is 
reflected.  The thickness of each layer determines the color. 

Dichroism uses this special glass to create art. 

 

About the Sculptor: 
Ray Howlett, the father of Dichroism, was born in Lincoln, Nebraska, in 1940.  When he was 25 
years old he moved to Los Angeles.  His breath was taken away when he saw the large, spacious 
ocean reflecting the infinite sky spotted with the lights of Hollywood.  Many technical advances 
were being made in Southern California that affected his exploration into this new style of art.  
The illusions created by Artist M.S. Escher and Victor Vasarely motivated him to experiment.  
He also incorporates the concepts of James Turell, who we study in the Art History portion. 

Before and after his move in the mid-1960’s to Los Angeles, he painted contrasting light and 
space.  Then he was exposed to mind expanding philosophies like metaphysics.  Eventually he 
moved away from images so the viewer would not get stuck on “isn’t that a pretty flower”, 
losing the essence of the perceptual experience.  In 1973 he was intrigued when he started to play 
with structural optics and electric light that produced many reflections.  Thus began Dichroism. 

His sculpture is recognized all over the world as an art movement.  As of 1999, there were two 
thousand artists doing dichroism throughout the U.S.A. 

The Dichroic movement also overlaps internationally recognized art movements in glass, electric 
light, mixed media, California light and space, The Los Angeles Look, illusionism, art & 
technology, kaleidoscope art, structuralism, infinity art, kinetic art, interactive art and the 4th 
dimension in art as seen in cubism, ect.  

The optical chamber we are looking at is an example of Dichroism as it uses the special glass.  In 
this sculpture, you will see an image that could reflect back for infinity when there are only 12 
inches of box (physical space).  This creates a visual time delay between the spaces reflected.  
This is a piece of art where everyone needs to participate with the sculpture.  Without the viewer, 
the art does not move.  The longer you look the more depth you will see and the more variety of 
compositions you will create.  This is known as the 4th dimensional aspect.  It is an exercise in 
perception like Cubism. 

Ray Howlett now makes his home in Nebraska and travels regularly to South Dakota.  He had an 
art show in 1999 at the Dahl Arts Center in Rapid City and during the summer of 2005 he had a 
show in Mitchell.  We are proud of the fact that he feels a connection with the South Dakota 
family and wanted all of you to see what an original Dichroic sculpture looks like. 
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The Media is an important vehicle to inform and educate your 
community about the HOP Exhibit event. 

5����<��=
�<�������<�������/�
�����

Develop a media contact list. Include every newspaper (daily, weekly, 
specialty, etc.), city or regional, and radio and television stations. List 
their addresses, phone and fax numbers, email addresses and the key 
contact person who covers stories such this. 

 �
��������#�������/�#�
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In mailings to the media and community groups, include announcements, flyers and brochures of 
programs related to the exhibit. Letters to the media should also include assistance in developing 
stories, and the name of a spokesperson to contact for interviews.  

Sample Letter to Community Groups: 

[Date] 

Dear Friend: [personalize if possible] 

[Name of Venue] is pleased to announce the opening of a new exhibit, Light and Color 
on [Date]. 

Light and Color is an exhibit from the Hands-On Partnership of Literature, Science and 
Art in South Dakota program. It is an interactive exhibit that tours around South Dakota.  

Light and Color brings the exciting world of science to children ages six to twelve years 
old and their parents or caregivers through kid-sized exhibits that explore different 
concepts of light and color. 

We invite you to a special preview of Light and Color on [Day, Date] at [Time] at [Name 
of Venue]. Please contact me at [Telephone, email] if you have questions. 

We hope you can join us as we introduce this exciting exhibit to our community. 

Sincerely, 

[Name, Title]  

 �
��������#��
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�
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Add your event information to the model press release and distribute (at their appropriate times) 
to everyone on your media list. Follow up every release you send out with a phone call to make 
sure the release got to the correct person. 

 

Sample Press Release: 

For Immediate Release 
[Month, Date, Year] 
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Contact: [Contact Name, Telephone] 

At the [Name of Venue] 

Light and Color – A national traveling exhibit created by Oregon Museum of Science and 
Industry is currently touring South Dakota at [Name of Venue] on [Date] for [Venue 
Length Week/Month]. The exhibit explores the science behind light and color such as 
refraction and reflection through hands-on, kid-sized exhibits. [Venue] and the South 
Dakota Discovery Center invite you to come by and learn more about Light and Color. 

### 

7����������;��
������

Call and ask for a reporter who covers education to write a story. Most daily newspapers and 
many weekly newspapers welcome columns from their readers. Seek out people in your 
community – including young people – who can write columns about the importance of science, 
literature and art in your community and how this exhibit can be a part of it. 

Sample News Release: 

For Immediate Release 
[Date] 

Contact: [Contact Name] 
[Telephone, Email 

[Name of Venue] to host Light and Color  traveling exhibit. 

 [City] – Light and color are all around us and during the month of [Venue’s rental 
month], [Venue’s clients] will have the opportunity to learn more about them. 

“The exhibit consists of 18 stations which each explores a different concept about light 
and color,” says [Venue Director, title].  “We will do special activities about Light and 
Color using science, art and literature while we have the exhibit.” 

The exhibit is courtesy of a partnership between the [Venue] and the South Dakota 
Discovery Center’s HOP program.   

“The goal of HOP, which stands for Hands-On Partnership, is to give every South 
Dakotan a chance to learn science using a hands-on science exhibit,” says South Dakota 
Discovery Center executive director Kristie Maher.  “HOP also uses art and literature to 
show how science can be learned many different ways.” 

Maher says the exhibit is designed for children six to twelve.  “Children in fifth and sixth 
grade especially will get a lot out of the exhibit as they study light and color in science.”   

Maher points out that even parents will enjoy using the exhibit. 

“Learning together is a good way for families to have fun,” says Maher. 

7����������������

Call the news director at your local radio station and ask to be a guest for a live interview on 
their morning or afternoon newscasts. Ask all radio stations to read the radio PSA. 
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Sample Public Service Announcements: 

:10 
[Venue Name] is hosting the traveling hands-on exhibit Light and Color.  It opens on 
[Day, Date]. Call [Telephone Number] for details. 

:20 
Light and Color – a traveling hands-on exhibit at [Venue Name], helps kids understand 
the science behind light and color.  View amazing life like holograms, split white light 
into a rainbow of color and discover reflection. 

All this and more!  The exhibit opens [Day, Date]. Call [Telephone Number} for details. 

:30          

[Venue name] invites you and your family to explore the science behind color and light.  
Come see the traveling hands-on exhibit Light and Color.  View amazing life like 
holograms, split light into a rainbow of color and discover reflection.  Kid sized science 
that adults will enjoy too!  The exhibit opens [Day, Date] at [Venue]. Call [phone] for 
details. A program in partnership with the South Dakota Discovery Center. 
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Public-access cable TV stations, college radio stations, and other electronic media channels that 
reach a very small or select audience are often the most enthusiastic about running feature-length 
programs and interview shows on specialized topics. Contact public or community affairs 
directors with specific ideas for media tie-ins to the exhibition, programs, and events. 

<��
���%��)���������������'�����

Use the online promotional materials (coming Spring 2010) to promote the exhibit online.  
Email, blogs, social media sites such as Facebook or Twitter are a good way to get the word out.  
Also be sure to have your web person post the information to your website and online calendar.  

#��)������#������
�

All venues are encouraged to plan and implement effective publicity programs designed to create 
awareness of the Light and Color exhibit and related programs in the community.  

Make sure all promotional materials feature your name and the South Dakota Discovery 
Center or HOP name.. 

The following guidelines are intended to help you launch a successful campaign. 

1. Get Started: 
Involving staff members at all levels in program planning pays off not only in new ideas 
but also in support and enthusiasm. One way to help staff “buy in” is to hold a mini-
workshop or brainstorming session on Light and Color. 

a. Emphasize the potential for recruiting new visitors to the venue. 

b. Communicate the goals for your program – what you want to accomplish, how to 
continue the partnerships. 

c. Assign staff with various interests/talents o work in small groups to carry out any 
established goals. 

d. Share your program plans with directors, board members, Friends and other 
support groups. Invite their ideas and cooperations. 

2. Define Target Audience: 
Your press materials will reach a general audience of mixed ages and backgrounds. Use a 
personal letter (see Sample Letter to Community Groups) to contact specific groups who 
may have an interest in the exhibit and programs. A copy of your flyer can serve as an 
informal letter. Include a personal note soliciting support. Groups who may be interested 
include: 

a. Family social services providers 

b. Elementary school teachers 

c. After school care programs. 

d. Scouts, 4H and other youth groups. 

e. Parent support groups 
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f. Local high school, college and university education and early childhood classes. 

3. Develop an Audience Profile: 

a. Where do they work? 

b. What restaurants do they eat in? 

4. Advertising: 

a. Exhaust all of your “free” sources before considering paid advertising. 

b. Use the exhibition logos and include local program information in ads. Submit 
them in press kits to key media. In larger newspapers, more than one press kit 
may be required for varied editorial and advertising needs. Don’t forget ads in 
target group newsletters, community and weekly papers and library newsletters. 

c. Ask major newspapers and/or radio and TV stations for donated time or space as a 
means of sponsorship. 

5. Graphics: 

a. Clip art using the Light and Color identifying graphic and sponsor logos are 
included with these materials and on the website 
(http://www.hopsd.org/exhibits/lightcolor/index.htm ) 

b. Use the graphics on flyers, bookmarks, programs, Websites, and other materials. 

6. Distribution Points: 
Display promotional materials such as posters and bookmarks prominently. Prepare a 
special display with promotional materials. Ask managers of local stores – book, dry 
cleaners, grocery stores, restaurants – to display posters or flyers in windows.  
Other suggestions: 

a. High schools, colleges/universities 

b. YMCAs and YWCAs 

c. Day care centers 

d. Health clubs 

e. Park district centers 

f. Art galleries 

g. Laundromats 

h. Doctors’ and dentists’ waiting rooms 

i. Dry cleaning/ other services 

j. Churches 

k. Malls 

l. Cafes/ internet cafes 

m. Senior citizen centers 

n. Department stores 
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7. Photographs: 

a. Avoid instamatic-like cameras; use high resolution digital or 35 mm whenever 
possible. Use an experience photographer if your budget permits. 

b. Get close to the subject and try to use natural “available” light whenever possible. 
Keep clutter and irrelevant objects out of the picture. Take pictures that tell a 
story. 

c. Avoid clichés, e.g., a speaker at a podium, an audience listening to a speaker. 
Sometimes a dull situation can be enlivened by an unusual angle (from the floor, 
from a balcony) or special lens (wide angle, fish eye) 

d. Make sure photos have an interesting background, preferably one with signage 
indicating the name of the program and funding information. 

e. Provide background information for the photo. Include names and titles of 
individual/groups pictured, name of program and any other interesting 
information. 
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Location: _______________________ Dates: _______________ 

Name City Comment   

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 
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Primary Pigments 
Colors 
Rainbows 
Light and Shadows 

�

�

#��)��/�
Light and Shadows 
Light and Color 
Light and Reflection 
Colors of Light 

�

�����)�������
Pigment Colors 
Light and Color 
Color 
Our Eyes and Light 

�
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Books: In Out 
Me Gusta Mi Sombra (I Love My Shadow)  �  �  
Return of the Shadows �  �  
A Rainbow of My Own �  �  
Mouse Paint �  �  
Rothko art book �  �  
A Color of His Own �  �  
Planting a Rainbow �  �  

 
Art Prints  In Out 
Vermeer #4- A View of Delft- 6 copies �  �  
Mondrian- #17 #19-6 copies of each �  �  

 
Copy Masters In Out 
Shadow Puppet sheet �  �  
2 Light Sources sheets �  �  
Rainbow Coloring sheet �  �  
Mouse Paint booklet sheet �  �  
2 chameleon masters (large & small) �  �  
1 picture of a rainbow �  �  
 
Manipulatives: In Out 
10 CDs �  �  
6 tissue paper cutout sheets �  �  
3 color “gel” tubes �  �  
1 set of color templates(7 sheets) �  �  
1 flashlight �  �  
6 sets of color paddles (red, blue, green, 
yellow….a total of 24) 

�  �  

12 brushes �  �  
1 spray bottle �  �  
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Mark Rothko book 
A Color of His Own book 
6 Sets of color paddles  
6 Tissue paper cutout sheets 
3 Color “gel” tubes 
2 Chameleon masters 
12 Brushes 
1 set of Color templates 
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Paints-red, yellow & blue (tempera, watercolor or fingerpaints)  
Dishpan for water 
Foam meat trays 
Paper for chameleon prints 
Paper for mural 
Glue or water 
Overhead 
Tissue paper 
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1. All the colors we see around us come from only 3 colors: red, yellow and blue. 
2. The 3 primary colors can be combined to produce orange, purple and green. 
3. Some artists, like Mark Rothko, created huge paintings by just using large areas 

of color. 

3������/63������/63������/63������/6� ���

Intro:   

1st:  Look all around you at the beautiful colors in our world!  You can see bluebirds, red 
stop signs, green valleys, orange sunsets, and so much more!  Color not only makes the 
world a beautiful place to live in- it also is an important part of our world.  

Color is used to control traffic with red, green and yellow traffic lights.  Can you think of 
anything else we use color for? 

There are 3 primary colors of pigments. (Display the template of primary colors.)  Can 
you find any things in the library that have these colors? 

Have you ever mixed paint colors to make other colors?  When we mix the primary 
colors red, blue & yellow, we can create the secondary colors: orange, green & purple.  
(Demonstrate making the secondary colors by using the ready-made tissue paper sheets 
and holding them in front of the light from an overhead……e.g. red and yellow together 
make orange.)  Continue with the other color combinations. 
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Hold up color paddles in the primary colors.  Pass them out to the children to make 
combinations that will produce orange, green and purple. 

Display the template of secondary colors. 

2nd:  Use the Rothko art book…..pgs 48-60, 70-71. (Rothko painted using a vertical 
format on huge canvasses, sometimes more than 300cm tall.  He wanted to create the 
feeling that the viewer was inside the painting.  He preferred bright reds and yellows.) 

This artist created huge paintings using basic colors. (Display the paintings in the book.)  
Do you think you could paint like this?  Discuss the paintings. 

3rd:  All animals have colors of their own, except the chameleon.  Elephants are gray and  
pigs are pink.  What are the colors of these animals?  Zebra?  Giraffe??  Deer??  Mouse??  
Polar bear?? 

Now we are going to read a story about a chameleon that goes looking for his own color.  
It’s called A Color of His Own by Leon Lionni. 

4th:    Use the colored “gel” tubes to display the mixing of colors.  As they are gently 
“waved” from side to side the colors will mix, e.g. the blue & yellow “gels” in the tube 
will form green, etc. 

 

Choice of Activities: 

Color the Chameleon.  
This activity can be done with paints or tissue paper.  Have copies of the chameleon 
printed on light paper, preferably white.  If you are using paints (either tempera or water 
colors), have the students put dabs of 2 different primary colors on their chameleon…not 
touching.  Then use a paintbrush to mix the colors. 

If you are using tissue paper, have the red, yellow and blue tissue papers torn into small 
pieces.  You can use either water or glue to attach the tissue paper pieces to the 
chameleon.  The children can either brush the glue on the chameleon and then pat pieces 
of 2 different primary colors at either end of the chameleon and then mix them in the 
middle to make a secondary color.  Or the children can wet their fingers in water and dab 
the 2 primary colors at either end and then mix the colors in the middle. 

 

Hand print Activity   
This can be done as a large mural or individual pieces.  Have the 3 primary colors of 
paint (either tempera or fingerpaints) ready in individual foam meat trays.  Have water 
nearby in dishpans.  The children choose 2 colors.  They place the palm of their left hand 
in one color and their right hand in the other color.  They make a handprint on the left 
side of the paper and a handprint on the right.  Then they rub their hands around together 
in the middle and make a secondary color.  If possible, they can wash their hands and 
repeat with 2 other colors. 
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2 Mondrian art prints #17 & #19- 6 copies of each 
Mouse Paint Book 
Mouse Paint booklet master 
6 sets of color paddles 
1 Spray bottle 
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Based on the chosen activities…. 

Coffee filters & red, yellow & blue markers 
Coloring utensils for Mouse Paint booklet 
Shaving cream, Ziplocs & food coloring 
Paper plates or white paper and tempera paint & plastic wrap 
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1. All colors we see come from just 3 colors. 
2. The 3 primary colors can be combined to make secondary colors. 
3. Colors can be grouped into families. 
4. Piet Mondrian was an artist who created paintings with the 3 primary colors. 

 

Intro:   

1st:  Ask the children if they have ever mixed their paints when they were painting.  
What happened? 

Read the book Mouse Paint showing every picture and asking the children what they 
think is going to happen when the mice mix their paint. 

Review the color names- red, blue and yellow.  Explain that they are called primary 
colors and that they make all of the other colors. 

Use the color paddles to illustrate the 3 primary colors and the 3 secondary colors.  Also 
display the color templates for the primary & secondary colors. 

2nd:  Share 2 of Piet Mondrian’s art prints.  (Read info sheet on the artist)  Mondrian 
created many paintings just using straight lines and the 3 primary colors 

 

Choice of Activities: 

Mouse Paint booklet.   
Have copies ready of the Mouse Paint title page and the color pages for each child.  The 
children can duplicate mixing the primary colors to create secondary colors.  You may 
choose to use markers, crayons, colored pencils or paints. 
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Coffee Filter Color Mix.   
Have the children draw with red, yellow and blue markers on a coffee filter.  Then spray 
them with water and the colors will automatically create a secondary design. 

Shaving Cream Color Mix.   
Explain that each child is going to get a Ziploc bag with some shaving cream inside.  
Caution them not to open their bags.  Go around and drop 2 different colors of food 
coloring into each bag and seal again.  Make sure the children know which 2 colors you 
have dropped in, since the yellow food coloring tends to look like orange.  Once every 
child has their food coloring drops, they can squish their bag very gently to mix and 
create their colors. 

After everyone has mixed their colors together, ask several children what colors they 
started with and what they ended up with.  A chart can be made if you’d like. 

Handi-Color Mix.   
Give each child a paper plate or white paper.  Put the primary colors of tempera paint on 
the plate or paper in little puddles, about the size of a ½ dollar.  Next put plastic wrap on 
top of the paint.  The children will then mix the colors together with their fingers on top 
of the plastic wrap…..like finger painting w/o the mess.  (The children will be amazed 
when they create greens, and purples and oranges that weren’t there when they started.) 

When they are finished, pull off the plastic wrap and leave the painting to dry.  They 
make wonderful abstract paintings. 
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A Rainbow of My Own book 
Planting a Rainbow book 
CDs 
Rainbow worksheet 
Picture of a rainbow 
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White paper 
Coloring utensils 
Construction paper, glue & tape 
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1. A ray of light from the sun is made up of 7 different colors. 
2. The colors of a rainbow are always in the same order. 

 

Intro:   

1st:  We often think of rainbows as being magical.  There are always charming legends 
about little leprechauns and pots of gold at the end of the rainbow.  How many of you 
have ever seen a rainbow?  What did it look like?  When did you see it?  How many 
colors did you see?  Can you name any of the colors? 

How do you think a rainbow forms?  For a rainbow to appear…. your eyes, the rain and 
the Sun have to be lined up just right.  When rain is falling from high in the sky, the 
droplets are round.  The light from the sun goes in one side of the raindrop, bounces off 
the backside of the raindrop and comes back out the front.  By then it is broken up into 
colors. 

Have the sample rainbow ready to display.  Stress how the colors are always in the same 
order. (red-orange-yellow-green-blue-indigo and purple)  Have students identify the 
colors of the rainbow in objects around the room. 

2nd:  Pass out old CDs.  Have the children observe the rainbows on the shiny side.  (If 
the children ask how come they’re seeing a rainbow when there isn’t any rain 
present….tell them that the CD has tiny little grooves that bounce the light around and 
break it up into colors., the same way the light gets broken up as it bounces around inside 
of raindrops. 

3rd:   Ask the children if they have ever had an imaginary friend?  What kinds of things 
did they do together?  Explain that in the story you’re going to read, a young boy 
imagines that a beautiful rainbow is his playmate. 

Read A Rainbow of His Own.  
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Choice of Activities: 

Color A Rainbow. 
Either have the children color the rainbow worksheet or tape 6 crayons (they don’t have 
to remember the color indigo at this age) of the colors of the rainbow in order, in a row 
and teach them to draw a rainbow with one stroke. 
 
Plant a Rainbow. 
Read Planting a Rainbow and have the children “plant” a garden in rainbow colors with 
any coloring utensils or cutting shapes out of construction paper. 
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��������5��'�������
��������5��'�������
��������5��� ���
Book- Me Gusta Mi Sombra 
Book- Return of the Shadows 
Shadow puppet master 
2 Light sources master 
Vermeer art print #4, A View of Delft - 6 copies 
Flashlight 
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Overhead 
Sticks 
Glue and scissors 
Construction paper 
Varied objects that might or might not produce shadows (solid, clear, frosty) 

 

'��������
6'��������
6'��������
6'��������
6� ���
1. All light comes from a source. 
2. Sources can be natural, like the sun, or artificial, like a lamp. 
3. The sun is the brightest source of light. 
4. Some things make better shadows than others 
5. Artists use shadows in their paintings. 

 

Intro:   
Light is all around you.  Light makes it possible for us to see.  Without light, the world 
would be a dark, cold place.  How many things can you think of that make light? 

Discuss with children that the sun is the primary source of light.  Ask: What do we use 
light for? 

Activity:    
Emits or Reflects? 
Pass out the light sources worksheets and have the children look at and discuss which 
ones produce light and which ones reflect light.  Cut the pictures apart and glue them in 
the correct column.  (This can be done as a group activity also by using a transparency on 
the overhead with the pictures already cut apart.  Students can come up and place them in 
the correct column.) 

 

 

 



&�!�������
����6�#��5�3��������
�

Intro :  
2nd:  Discuss that light cannot travel through all things.  When it cannot travel through 
something, a shadow is produced.  Discuss how light can pass through a window but not 
a solid wall.  Demonstrate by holding up various objects in front of the beam of a 
flashlight. E.g. a book , a pen, a clear piece of plastic, etc.   Ask the children if they’ve 
ever seen their shadow.  When does their shadow appear? 

3rd:   Read Me Gusta Mi Sombra (I Love My Shadow), a story about a little boy who 
loves his shadow. (Even though it is in Spanish, the reader can figure out what to say to 
the children by looking at the illustrations and/or using basic Spanish skills.) 

Then read Return of the Shadows, a story about how shadows got mixed up one day. 

4th:  Display Vermeer’s art print, A View of Delft, and discuss the shadows in the 
painting and how they were formed. 

Activity    
Shadow Puppets 
Let the children cut out copies of the shadow puppet and attach them to sticks or have 
them draw and cut out their own figure to make a shadow puppet.  They can then play 
with their puppets in the light from the overhead.  Or let the children experiment making 
hand shadows with the light from the overhead. 
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Books In Out 
Caravaggio� �  �  
Return of the Shadows� �  �  
The Facts About Light� �  �  
Light and Color� �  �  

 

Art Prints:  In Out 
Vermeer #3-Young Woman with a 
Water Pitcher 6 copies   

�  �  

Vermeer #4- View of Delft- 6 copies  �  �  
Mondrian- #18, - 6 copies of each �  �  
Mondrian - #20 - 6 copies �  �  
Mondrian #21 - 6 copies �  �  
Monet - #11- 6 copies �  �  
Monet - #13 (Haystacks) - 6 copies �  �  
Monet - #14 (Mirror Image) - 6 copies �  �  
Monet - #16 (Haystacks) - 6 copies �  �  
Monet – Two Haystacks- 6 copies �  �  
Monet – Water Lilies- 6 copies �  �  
Monet – Japanese Bridge- 6 copies �  �  

 

Copy Masters: In Out 
Prediction Chart worksheet �  �  
Haystack coloring sheet �  �  
Mirrors Reflect activity sheet �  �  
Krazy Kaleidoscope coloring sheet �  �  
Color Poem worksheet �  �  
Hand Shadow Puppet master �  �  

 
Manipulatives: In Out 
6 flashlights �  �  
30 mirrors �  �  
6 magnifying glasses �  �  
6 color paddles �  �  
30 teddy bear counters �  �  
10 plastic kaleidoscopes �  �  
12 diffraction glasses �  �  
1 prism �  �  
1 plastic shoebox �  �  
1 set of color templates �  �  
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'�������
��������5��'�������
��������5��'�������
��������5��'�������
��������5��� ���
Caravaggio book 
Vermeer art print #3 Woman with a Water Pitcher 
Monet art print #13 The Haystacks 
Return of the Shadows book 
Haystack coloring sheet master 
6 flashlights 
6 magnifying glasses 
6 sets of color paddles (24 total, 4 ea. red, blue yellow and green) 
Hand shadows master 
Prediction Chart master 

'�������
�#��������+/�����'�������
�#��������+/�����'�������
�#��������+/�����'�������
�#��������+/������ ���
Black construction paper 
Drawing paper 
Coloring utensils 
Overhead 
Opaque, transparent & translucent materials; e.g. tissues papers, wax paper, foil, clear 
plastic, construction paper 

'��������
'��������
'��������
'��������
� ���
1. Light has three important properties. 

a. Light travels in a straight line. 
b. Light travels fast. 
c. Light cannot travel through most things and therefore shadows are created. 

2. Materials can be classified as transparent, translucent and opaque. 
3. Light is an important part of an artist’s paintings. 
4. Artists use shadow to make things more dramatic. 

�
Intro 
When a ray of light hits an object, the light may pass through the object, be reflected or 
soaked up (absorbed).  What happens to the light depends on the type of material it 
strikes.  Some materials such as clear glass and clear plastic let the ray of light pass 
straight through them.  The materials are called transparent.  (Actually som the light is 
refected that doesn’t have to be stressed with the age level.) 
 
A few materials such as waxed paper and tissue papers let some fo the lgith pass through.  
The are called translucent. 
 
Materials such as brick and wood do not let any light pass through them.  The materials 
are called opaque. 
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Activity 
Transparent, Translucent or Opaque 
Prepare ahead of time a tray with a flashlight, magnifying glass, construction paper, 
mirror, colored paddles and a copy of the prediction chart.  Working in small groups, 
have the children guess whether or not each object is Transparent, Translucent, or 
Opaque.  Show them how to record their predictions on the chart.   
 
Have them test the transparency of each object by shining a light on it.  Does the light go 
through the object?  Does the object make a shadow? 
If the object does not make a shadow, it is transparent. 
If the object makes a light shadow, it is translucent.  
If the object blocks the light, it is opaque. Note:  The only way an object will make a 
shadow is if the light is far enough away from the object so that some of the light can go 
around the object. 

�
�
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Set of color templates 
6 sets of color paddles (red, blue, yellow & green…a total of 24) 
3 Mondrian art prints #18, 20 & 21- 6 copies of each 
2 Monet art prints: The Japanese Bridge &  Waterlilies.- 6 copies of each 
Color poem master 
My Many Colored Days book 

 

'�������
�'�������
�'�������
�'�������
�# ###���������/����������/����������/����������/����� ������������ : 
Old magazines 
Large construction paper 
Scissors and glue 

 

'��������
6'��������
6'��������
6'��������
6� ���
1. The primary colors of pigments are red, yellow and blue. 
2. The secondary colors are orange, purple, and green. 
3. Colors can be divided into warm and cool colors. 
4. All the colors we see come from just 3 colors. 
5. Colors can express moods or feelings. 
6. Piet Mondrian painted with primary colors. 
7. Claude Monet painted with cool colors. 

 

Intro:   

1st:  Begin a discussion about color.  Who can name the primary colors?  Why are they 
called primary?  Display the primary color template. 

What happens when you mix the primary colors together?  What are these new colors 
called?  Display the secondary colors template.  Why are they called secondary colors? 

Let the children experiment mixing the colors together with the color paddles. 

2nd:  Display Mondrian’s art prints #18, 20 & 21.  Ask the children: What primary colors 
do you see in these paintings?  What secondary colors were used?  Read the info sheet 
about Mondrian and how he changed the colors of his house/studio. 

3rd:   Display Monet’s art prints of the Japanese Bridge & the 3 Waterlilies.  What are the 
main colors that Monet liked to use?  How do those colors make you feel? (relaxed, 
happy, peaceful)  Those colors are called cool colors.  What colors do you think would be 
considered warm colors? (red, orange, yellow)  Show the color templates for analagous, 
warm and cool colors. 
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4th:  Read My Many Colored Days.  Make a list of the feelings associated with different 
colors.  E.g. feeling blue, green with envy, turning beet red, etc. 

 

Activity 

Shades of Blue 

Discuss with the children the fact that two things can be blue (or red, green, yellow, etc), 
but still not be exactly the same color.  Explain to children that there are different shades 
of the same color.  Ask the children to look around the room and point out things that are 
different shades of the same color. 

Next explain to the children that they are going to make a collage to show the different 
shades of a color.  Distribute magazines and scissors.  Tell the children to choose a color 
for their collage and have them look through the magazines for pictures with that color.  
They can work alone or with a partner. 

Have them use the pictures to make a collage of that color on a large piece of 
construction paper.  (You may want to have the construction paper match the color of 
their collage items.)  Then help the children label their collages. 

Discuss the collages and help the children develop descriptive vocabulary by encouraging 
them to use words and phrases such as dark red, bright yellow, dull green, pale blue, etc. 

 

Color Poem 

Pass out copies of the Color Poem worksheet and have the children write their own color 
poems. 

 

 

 

 

 

�
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��������5��6'�������
��������5��6'�������
��������5��6'�������
��������5��6� ���
30 mirrors 
30 teddy bears 
Mirrors Reflect worksheet master 
10 Plastic kaleidoscopes  
Vermeer art print #4- A View of Delft- 6 copies 
2 Monet art prints # 11- The Ducal Palace & #14- Waterlilies- 6 copies of each 
Kaleidoscope coloring sheet master 
The Facts About Light book 

 

'�������
�'�������
�'�������
�'�������
�#���������/�����#���������/�����#���������/�����#���������/����� : 
Coloring utensils 
Tape 
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1. When light hits an object, it bounces off in all directions.  This is called reflection. 
2. We see most things by the light that is bouncing off of them. 
3. Artists use mirror images to show reflections in their paintings. 

 

Intro:   

1st:  You probably already know the word reflection for when you look in a mirror and 
see yourself.  Almost all of the light that hits the mirror is reflected back in your 
direction, so you can see yourself clearly. 

Now look at a wall.  Can you see anything but the wall?  You see light being reflected off 
the wall, but not all of the light this time.  The only light that is reflected off the wall back 
to your eyes is the part of the light that is the color of the wall, e.g., If you’re looking at a 
blue wall, the wall is reflecting just the blue light back to you and absorbing the rest. 

Read pgs 16 & 17 in The Facts About Light book.   

2nd:  Show Monet’s art prints: # 11- The Ducal Palace and #14- Waterlilies.  Discuss 
how Monet used mirror images.  Ask the children if it is a calm day or a windy day.  
Would the image have been different if it was rough and windy? 

Show Vermeer’s print #4- A View of Delft.  Discuss the reflections of the building.  Note 
how smooth the water is….just like glass. 
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Activity: 

Mirror, Mirror 

Give each child a mirror.  Have them hold it up level with their eyes.  Ask them what 
they see. (themselves)  Instruct them to move the mirror to the side until they can see the 
person behind them.  Can the person behind see your face? (yes)  Can you see your own 
face now? (no)  Give the children time to experiment with things around them to discover 
some properties of light.  Make a chart to record some of their observations.  Caution----
remind the children never to flash light in someone’s eyes. 

Mirrors Reflect 

Hand out the student sheet titled “Mirrors Reflect” and a teddy bear counter (or any other 
3 dimensional object).  Use crayons or markers to color each line as labeled.  Place the 
teddy bear on the small footprints.  Have the children place the mirror on the red line 
behind the bear.  They should see the back of the bear.  Hand out another mirror or team 
the children up to work as partners.  Next, place a mirror on each of the green lines; make 
sure they touch in the center.  They should see 3 or more images of the bear.  (The 
mirrors are reflecting light back and forth, making more images.)  Place 2 mirrors on the 
blue lines, touching at the center, and they should see no bears.  Light travels only in 
straight lines, and the mirrors cannot pick up the bear’s image in this position. 

Kaleidoscope 

Pass out the plastic kaleidoscopes and allow the children a little bit of time to see the 
patterns in the kaleidoscope.  Then have the children color the geometric designs on the 
Kaleidoscope page.  When they are finished coloring, have them hold two mirrors 
together like a book to form a right angle.  They will then place the mirrors on their 
kaleidoscope drawing and tip the mirrors back and forth.  They can also move them 
across the design for changing effects.  Open the mirrors wider or push them closer 
together.  (The two mirrors can be taped together temporarily.) 
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12 Diffraction glasses 
Plastic tub 
Flashlight 
Mirror 
Flashlight & prism 
Light and Color book 
3” circle form for color wheels 
Dichroic Light Sculpture  
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Overhead 
Coffee filter strips or white paper towel strips 
Tagboard or posterboard for circles 
Plastic cups 
Black felt tip pens 
Coloring utensils 
Toothpicks, string or pencils 
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1. A ray of light from the sun is made up of seven different colors that are visible to 

the naked eye.  These seven colors together are known as a spectrum. 
2. Each color has a different wavelength or speed. 
3. Artists like Ray Howlett interfere with the wavelengths of color to create art. 
4. These 7 colors of light give color to everything around us. 

 

Intro   

1st:  Ask the children if they have ever seen a rainbow.  Did they find a little leprechaun 
with a pot of gold at the end of it?   What must happen in order for a rainbow to appear in 
the sky? For a rainbow to appear, you must have your eyes, the rain and the Sun lined up 
just right.  When rain is falling from high in the sky, the droplets are round.  The light 
from the sun goes in one side of the raindrop, bounces off the backside of the raindrop 
and comes back out the front.  By then it is broken up into colors. 
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Demo:  

1. Place a tub of water on a flat surface where the children can look on. 

2. Submerge a mirror about halfway into the water, making sure it is at an angle.  
Tape the mirror in place at the end of the tub. (see illustration.#1 at end) 

3. Shine the flashlight on the part of the mirror that is underwater. 

4. Either hold a white piece of paper behind the flashlight to catch the reflecting 
light or look for the reflected light on the walls or ceiling. (You may need to move 
or tilt the angle of the flashlight to catch the reflection.) 

5. Discuss: 
What happened?  Where did the rainbow come from?  (The white light from the 
flashlight is really composed of the 7 colors of the rainbow or spectrum.)   
 
When the light shines through the water and reflects off the mirror, the light splits 
into a spectrum of colors that appear just like a rainbow.  This is the same way a 
rainbow is created in the sky.  The sun shines through the rain, splitting the sun’s 
white light into 7 visible colors.   
 
The colors of the spectrum or rainbow are red, orange, yellow, green, blue, indigo 
and violet.  The colors are always in the same order.  (That’s because they each 
have a different wavelength.  Red has the longest wavelength and violet has the 
shortest.) 

6. This activity can also be done with a prism and an overhead projector or 
flashlight.  You’ll have to play around with the angles.  The best way to use the 
flashlight is to cover most of the flashlight’s “head” with an index card or 
something similar.  Cut a small slit in the middle of the card, so that when it is 
attached to the flashlight, only a narrow beam of light will shine through.  When 
that narrow beam of light hits the prism, it will refract into the spectrum. 
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Activity 

Diffraction Glasses 

Pass out the diffraction glasses which bend or refract light.  Have the children look 
toward a window, a fluorescent light and an incandescent light if possible.  Have the 
children try to see the difference between the spectrum produced by the sunshine through 
a window,  (CAUTION THEM NOT TO LOOK DIRECTLY AT THE SUN) and the 
spectrum from the different forms of light bulbs. 

Share pg. 18 in Light and Color to display a spectrum from a prism. 

 

Dichroic Sculpture 

Share the dichroic light sculpture by Ray Howlett.  (see info sheet) Discuss the different 
colors of light.  Make sure the students look at the sculpture while moving from side to 
side.  They can also try looking at it later with the diffraction glasses for another effect. 

 

Reverse Chromatography 

Get strips of coffee filters or white paper towels, about 1.5” wide and a little taller than 
the plastic cups you are using.  Draw a pencil line about ½” from the bottom of the strip.   
Put a small dot of a felt tip pen on that line.  Add about ½” of water to the glass.  Place 
the strip of coffee filter or paper towel in the glass so that the end just touches the water.  
Tape the strip to the rim of the glass.  Colors will rise up the strip from the small black 
dot.  (If you leave it in too long, the colors will catch up and recombine.)  The students 
can name their rainbow. 

 

Color Wheels 

Have 3” circles already cut from tagboard or posterboard.  They should be divided into 7 
pie slices.  (see sample)  Color each pie slice a different color of the spectrum.  (Indigo is 
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deep blue in color…somewhere between blue and purple)  Using a toothpick, poke a hole 
in the center of the circle.  Put the toothpick through the hole.  Position the circle in the 
middle part of the toothpick.  Spin it quickly, like a top, and then let it go.  Observe how 
the colors blend together and almost make a whitish color.  (It will probably look more 
like a light gray.)  You can also replace the toothpick with a pencil for spinning. And in 
that case, the circle could be larger than 3”) 

When the disk spins rapidly, your eyes cannot distinguish the separate segments, and so 
the colors appear to merge.  If perfectly pure colors were used in the correct balance, the 
disk would appear white.  In fact, this is almost impossible. 

 

Alternative….This activity can also be done by poking 2 small holes near the center, 
running string through the holes and tying the ends together.  You will have a circle of 
string that runs through the disk.  Then hold the string in both hands with the disk in the 
middle.  Twirl the disk around until the string is wound up.  (see illustration #2)Then pull 
your hands apart and the disk will spin rapidly and the colors will go back to “almost”  
white. 
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Books In Out 
The Art Book �  �  

 

Art Prints:  In Out 
Vermeer #1- 6 copies   �  �  
Vermeer #2- 6 copies  �  �  
Vermeer #5- 6 copies   
Mondrian- #17 - 6 copies of each �  �  
Mondrian - #19 - 6 copies �  �  
Monet - #6 - 6 copies �  �  
Monet - #7 - 6 copies �  �  
Monet - #9 - 6 copies �  �  
Monet - #10 - 6 copies �  �  
Monet – 12 - 6 copies �  �  
Monet – Poplar Series- 6 copies �  �  
Monet – Japanese Bridge- 6 copies �  �  
Six (6) James Turrell skyspaces – 6 ea. �  �  

 

Copy Masters In Out 
Monet’s Palette �  �  
Mirrors Reflect worksheet �  �  
Mirrors That Multiply worksheet   
Inside My Eye diagram �  �  
5 optical illusion sheets �  �  
Krazy Kaleidoscope coloring sheet �  �  

 

Manipulatives: In Out 
6 color wheels & lesson 
plan 

�  �  

1 tennis ball �  �  
6 protractors �  �  
28 mirrors �  �  
15 teddy bear counters �  �  
1 flashlight �  �  
1 set of red, blue & 
green cloth pieces 

�  �  

1 prism �  �  

Manipulatives: In Out 
12 diffraction glasses �  �  
12 CDs �  �  
1 rainbow wheel �  �  
1 red light bulb in a 
socket w/cord 

�  �  

Colored acetate pieces �  �  
4 optical illusion cards- 
6 copies of each 

�  �  

12 brushes �  �  
12 rulers �  �  

�

�
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12 rulers 
12 brushes 
6 Color wheels 
Color Wheels lesson plan 
2 Mondrian prints #17 & #19- 6 copies of each 
6 Monet art prints #8, #10,#12, &  the Poplar series- 6 copies of each 
1 set of color templates 
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�#���������/�����#���������/�����#���������/�����#���������/����� : 
Mondrian art activity: 

White paper 
Black markers 
Primary color markers, pencils or paints(red, yellow & blue) 
Pencils 

Monet’s Garden: 
Construction paper 
White tempera paint 
Water cups 
Colored chalk 
Pencils 

Monet & Impressionism: 
Masking tape 
Scissors 
Sponges 
Tempera paint  
white poster board 
paper plates 
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1. The color wheel is a chart that shows how colors are related and sorted to make it 

easier for artists to mix the right colors. 
2. The color wheel shows the relationship between primary, secondary and 

intermediate or tertiary colors, as well as complementary and analogous colors. 
3. Color and light are used by every artist. 
4. Piet Mondrian painted with primary colors. 
5. Claude Monet painted with analogous colors. 
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Intro  

1st: Have the color templates ready.  Ask the children to name the primary colors. (red, 
yellow & blue)  Hold up the primary color template.  Ask what happens when you 
combine the primary colors.  (You get the secondary colors: orange, green & purple)  If 
you combine a primary and a secondary color, what do you get? (intermediate or tertiary 
colors) 

Pass out the color wheels.  Explain how to use them.  (See the instructions on the color 
wheels themselves)  SEE COLOR WHEEL LESSON PLAN 

Discuss how artists use color to create moods, show contrast, and create depth. 

Discuss how colors have certain feelings associated with them. E.g. yellow- cheerful, 
happy……blue- sad, cool, calm…..red- angry, excited, hot. 

Take a colored object and compare how light or dark the color seems to be depending on 
whether it is in a dark place or out in the sunlight.  Use objects that are handy and put 
them in dark and light situations. (An everyday example might be getting dressed early in 
the morning with very little light in the house and then being outside in the sunlight later 
and realizing that the colors you have on really don’t match or clash.) 

 

2nd:  Display Piet Mondrian’s prints # 17 & #19.  Explain how he used mostly primary 
colors.  (See the artist info sheet to share the facts that he completely changed the colors 
in his house/studio.)  Ask if there are any emotions or feelings displayed in the prints.  
(The info sheet will tell you that Mondrian looked at the world mathematically and only 
saw basic shapes.) 

Next share Claude Monet’s art prints #8, 10, 12 & the Poplar series.  Discuss how Monet 
tended to use analogous colors.  Refer back to those on the color wheels.  Explain 
Monet’s style of painting….he put paint on the canvas without blending the colors.  
Brushstrokes and dabs of colors would be placed side by side.  Monet called it “division 
of colors”.  When you stepped back from the canvas, your eyes blended the colors 
together.  This is called impressionism because we only get the impression of the 
details…not the actual details themselves. 

Also discuss how Monet made shadows.  He used complementary colors i.e., violet, 
which is the complementary color of yellow, the color of sunlight.  (Deepest shadows are 
tinged with green and purple.) 

 

Activity: 

Mondrian Style Painting 

Introduce the fact that Mondrian found that the more he looked at trees, buildings and 
vases, the more he saw their basic shapes and colors.  The children can do this too….tell 
them to squint their eyes while they are looking at something. And all of the details will 
disappear.  They will only see shapes and colors.  This is what Mondrian did. 
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Give each child a piece of posterboard or tagboard.  They will start by drawing lines on 
their paper using a pencil and ruler.  They can put their lines anywhere they want, but 
here is a general guide.  

They can divide their paper up by drawing 6 horizontal lines from one side of the paper 
to the other.  The six lines can be drawn anywhere, with any kind of spacing that appeals 
to the children. 

Next draw 4 vertical lines from the top to the bottom of the paper.  Agaian, any kind of 
spacing is acceptable. 

When the lines have been drawn, have the children use a black marker to darken them.  
Make some lines thick and some lines thin. 

Now they should have a grid with lots of empty spaces. 

Have them choose just a few spaces to fill in with the primary colors- red, yellow and 
blue. 

Tell them not to overdo the color…leave a lot of white space, just like Mondrian did.  
The key is to keep it simple.  (Keep Mondrian’s prints on display.) 

That’s all there is to it! (see illustrations) 

                                   
 

Monet’s Garden- Tempera/Chalk Painting 

Pass out a piece of construction paper to each student. 

Have several cups of white tempera available.  Each child  may have a water cup also. 

Lightly draw a landscape/garden with white chalk or pencil. 

Paint an area about the size of a baseball with white tempera. 

Dip a piece of chalk into the water dish and draw into the wet paint.  If the paint dries, 
brush on a bit more. 

Blend some related colors together for interest within the shapes. 

Notice what happens to the colors as they mix in the paint. 

The children will be able to produce some interesting “brush” strokes with the moistened 
chalk.  They will be able to keep a clear palette, similar to Monet”s.  



&�!�������
����6������)�������3��������
�

Monet and Impressionism 

Give the students a long piece of masking tape.  Tell them to cut it into strips that can be 
used to create a bridge, a trellis, a fence, or whatever they would like to have in their 
garden. 

Give them a piece of white poster board.  Create the design for the object by sticking the 
tape on their paper in the shape of the bridge, stairway, etc. 

Have paper plates available with yellow, blue, pink, purple, green & white tempera 
paint….like a painter’s palette. 

Using sponges, have the children create sky, grass, water, tress, flowers, etc. by dabbing 
the colors on their paper. 

Be sure to have the children paint over the tape too, No white paper should show. 

When the paintings are dry, pull the tape off.  It should appear that the objects are painted 
white and their garden blooms around it. 

From far away the painting will appear more realistic.  Close-up, it will appear as 
splotches. 
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Set of color templates 
6 sets of color paddles (red, blue, yellow & green…a total of 24) 
3 Mondrian art prints #18, 20 & 21- 6 copies of each 
2 Monet art prints: The Japanese Bridge &  Waterlilies.- 6 copies of each 
Color poem master 
My Many Colored Days book 
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Old magazines 
Large construction paper 
Scissors and glue 

 

'��������
6'��������
6'��������
6'��������
6� ���
8. The primary colors of pigments are red, yellow and blue. 
9. The secondary colors are orange, purple, and green. 
10. Colors can be divided into warm and cool colors. 
11. All the colors we see come from just 3 colors. 
12. Colors can express moods or feelings. 
13. Piet Mondrian painted with primary colors. 
14. Claude Monet painted with cool colors. 

 

Intro:   

1st:  Begin a discussion about color.  Who can name the primary colors?  Why are they 
called primary?  Display the primary color template. 

What happens when you mix the primary colors together?  What are these new colors 
called?  Display the secondary colors template.  Why are they called secondary colors? 

Let the children experiment mixing the colors together with the color paddles. 

2nd:  Display Mondrian’s art prints #18, 20 & 21.  Ask the children: What primary colors 
do you see in these paintings?  What secondary colors were used?  Read the info sheet 
about Mondrian and how he changed the colors of his house/studio. 

3rd:   Display Monet’s art prints of the Japanese Bridge & the 3 Waterlilies.  What are the 
main colors that Monet liked to use?  How do those colors make you feel? (relaxed, 
happy, peaceful)  Those colors are called cool colors.  What colors do you think would be 
considered warm colors? (red, orange, yellow)  Show the color templates for analagous, 
warm and cool colors. 
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4th:  Read My Many Colored Days.  Make a list of the feelings associated with different 
colors.  E.g. feeling blue, green with envy, turning beet red, etc. 

 

Activity 

Shades of Blue 

Discuss with the children the fact that two things can be blue (or red, green, yellow, etc), 
but still not be exactly the same color.  Explain to children that there are different shades 
of the same color.  Ask the children to look around the room and point out things that are 
different shades of the same color. 

Next explain to the children that they are going to make a collage to show the different 
shades of a color.  Distribute magazines and scissors.  Tell the children to choose a color 
for their collage and have them look through the magazines for pictures with that color.  
They can work alone or with a partner. 

Have them use the pictures to make a collage of that color on a large piece of 
construction paper.  (You may want to have the construction paper match the color of 
their collage items.)  Then help the children label their collages. 

Discuss the collages and help the children develop descriptive vocabulary by encouraging 
them to use words and phrases such as dark red, bright yellow, dull green, pale blue, etc. 

Have the children design their collages so that the pictures range from the darkest shade 
of a color to the lightest. 

 

Color Poem 

Pass out copies of the Color Poem worksheet and have the children write their own color 
poems. 
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Prism 
12 Diffraction glasses 
Rainbow wheel 
Red lightbulb and socket w/cord 
Colored acetate pieces 
12 CDs 
Red, green and blue cloth 
The Art Book 
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Poster board 
Markers or crayons 
Magazines 
White paper 
Toothpicks, pencils or string 
Index cards 
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1. Sunlight is made up of light that contains seven colors. 
2. Light contains electromagnetic waves. 
3. Diffraction is the spreading or bending of light. 
4. Most objects are visible to the eye by reflected light. 

 

Intro 

1st:  How do we see color?  One person who was curious about it was Sir Isaac Newton.  
In 1672, he looked at a narrow beam of sunlight shining through a prism.  (display a 
prism)  Newton observed that when light from the sun passed through the prism, it was 
split up into colored lights that had the colors of the rainbow: red, orange, yellow, green, 
blue, indigo and violet.  Newton called this rainbow of colors a spectrum.  He concluded 
that the sunlight was made up of light of many colors all combined, and explained that 
the prism separated the light into its parts. 

Light is made up of electromagnetic waves of a certain length.  Different colors of light 
have different wavelengths.  For visible light, red light has the longest wavelength and 
violet has the shortest.  When white light goes through a prism, the different colors that 
make up white light pass through the prism at different speeds.  The shortest wavelength 
of light (violet) is bent more than the longest wavelength of light (red).  Each color bends 
a slightly different amount. 
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Activity 

Diffraction Glasses 
 When you look at a light bulb in a dark room, you only see white light.  Do you think 
there might be other colors there?  (Pass out the diffraction glasses)  Hold the glasses a 
few centimeters away from your eyes and look at light from a light source.  Look towards 
a window for some natural light. (DO NOT LOOK AT THE SUN DIRECTLY!!!) 

With an incandescent lightbulb, the spectrum you see will blend smoothly from one color 
to the next.  With a fluorescent lightbulb, distinct lines will form at the colors red, yellow 
and green. 

Explain that diffraction is the spreading or bending of light, which can occur: 
·  when light passes through the edges of things 
·  when light passes through narrow slits (like in the diffraction glasses).  

(Diffraction lenses are composed of many parallel grooves, cut into a plastic strip.  
These ridges affect the direction of the light as it passes through the grating.) 

·  when light is reflected from a shiny ruled surface, like a CD.  Pass out the CDs 
and have the children observe the spectrums. 

 

Color Wheels 

If you’ve ever mixed paints, you know that mixing red and yellow will make orange.  
The primary pigment colors are red, yellow and blue.  If you mix them all together, you 
get black.  The primary colors of light are red, blue and green.  When you mix them all 
together, you get white. 

With prisms, diffraction glasses, or CDs, we saw that white light could be broken down 
into different colors.  Can these colors be put back together again to form white light?  
Here is one way to make colors disappear and produce white. 

Demo the commercial-made rainbow wheel, using a pencil through the center to spin it 
like a top.  Then have the students make their own.  It can be made 3 different ways:  

1. 3 inch wheel with toothpick  
a. Cut a circle 3 inches in diameter onto a white piece of posterboard.(You can 

have these cut out already for the children.)   
b. Using a pencil, divide the circle into 7 pie slices.   
c. Color each pie slice a different color of the spectrum.  (Indigo is a deep blue 

in color, somewhere between blue and purple.)   
d. Using a toothpick, poke a hole in the center.   
e. Station the circle right in the center of the toothpick so that it will function 

like a spinning top.   
f. Spin the toothpick quickly and then let go.  Observe the colors. 
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2.  6 inch wheel with pencil 

a. Cut a circle 6 inches in diameter out of poster board.   

b. Follow the instructions b. – c. above regarding coloring board. 

c. Poke a hole with a pencil in the poster board. 

d. Then spin the circle on the pencil, like a top. 

3. 6 inch wheel with string 

a. Cut a 6-8 inch diameter circle out of posterboard.   

b. Follow the instructions b. – c. above regarding coloring board. 

c. Poke a hole (with a nail) about ½ inch from the center of the circle in the red 
and green wedges.   

d. Thread a piece of string through the holes and tie the threads together, so that 
they have formed a loop.   

e. Twist each side of the loop several times; then place the ends on your fingers. 
(see illustration). 

f. Spin the disk by pulling the string in and out.  Watch what happens to the 
colors. 

 
What happened?  When you looked at the spinning rainbow-colored disk, the colors 
disappeared and you only saw gray or white.  As the disk spins, the colors appear to 
overlap each other because the image of the sections of the wheel are blended in your 
brain.  It makes no difference if you spin the wheel clockwise or counter-clockwise, the 



&�!�������
����6������)�������3��������
�

colors are still blended in the same way.  If you don’t spin the wheel fast enough, you 
will see the individual colors. 

 

What causes the color of an object? 

Demo:   

1. Turn off the overhead lights.   

2. Place a piece of bright green cloth in the dark.  What color does it seem to be?  

3. Turn on the red light bulb with no other lights on.  What color does it appear to be 
now?  Turn off the red light and turn on the overhead lights. 

4. Is the light that falls on an object important in producing color in an object? 

 

Explain:   

Most objects are visible to the eye by reflected light. 

The color of light reflected from an object depends on 2 things: a) the color of light 
falling on the object and b) the color of light reflected from the object. 

A green object reflects green light and absorbs red light. 

When white light falls on a green object, the green component is reflected, therefore 
giving the appearance of green. 

When red light falls on a green object, no light is reflected, therefore the object appears 
black. 

Most things only let some colors of light bounce off of them. 

We see colors as they bounce off.  E.g., a red pepper looks red because only the red light 
bounces off of it. 

 

Secret Messages 

In this activity, the children will examine brightly colored pictures and decode secret 
messages to learn how colored filters transmit some colors and absorb others. 

You will need colored cellophane or acetate covers, The Art Book and magazines. 

Have the children begin by placing one colored acetate filter at a time over a picture.  
Notice how the colors are affected.  With a red filter, a picture appears entirely in shades 
of red and black.  (An ideal red filter only transmits red light and absorbs all other colors.  
A pure blue filter will transmit only blue light and absorb all others, etc.)  The children 
can look at art prints in The Art Book or at pictures in magazines. 

Have the students print their names on index cards, using a different color for each letter.  
Then have them look at their name through the different colored filters.  Have the 
children determine how to write a secret message with a filter as a decoder. 
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Inside My Eye master 
2 illustrations of Monet’s Japanese Bridge- 1923 & 1897- 6 copies of each 
6 James Turrell’s skyspaces- 6 copies of each 
Monet’s palette- 4 copies 
5 Optical illusions masters 
4 optical illusion cards- 6 copies of each 
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1. Our vision is determined by the cornea, lens and retina in our eyes. 
2. Claude Monet preferred painting outdoors, in pure light. 
3. James Turrell makes huge light sculptures that you can sit inside of. 
4. Optical Illusions trick our eyes. 

 

Intro:   

How Our Eyes See: 

(Pass out copies of the diagram of the eye.) 

Light enters the eye through the cornea.  Since the cornea is curved, it bends the light 
inwards.  (Close your eyes and lightly place your finger on the lid.  Move your eye 
around and you’ll feel the hard bump that is the cornea.) 

Light then moves through the pupil, which is just an opening or hole in the iris, the 
colored part of the eyeball.  The iris can change shape to make the pupil let in more or 
less light. 

Behind the iris is the lens.  The ciliary muscles are attached to the lens and can tighten or 
relax to make the lens rounder or flatter, changing its focus. 

The light is focused onto the retina and at the back of the eyeball.  The retina contains 
rods, which work in dim light…like in your bedroom at night.  The rods see shades of 
black and white.  The cones work in bright light. And they see colors.  (Actually the 
cones see either red, green or blue- the colors of light.) 

 

 The Colors of Monet 

Monet loved to paint outdoors and use pure light colors.  In 1908, at age 68, Monet was 
affected by cataracts in both eyes and began to lose his sight.  (Cataracts progressively 
make the cornea opaque, so light and color cannot reach the retina.)   
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As Monet’s cataracts developed, whites became yellow, greens became yellow-greens, 
reds and oranges.  Blue and purple were replaced by reds and yellows.  Details faded out 
and shapes became blurred and hazy. 

When his vision altered, Monet went on working.  He knew what colors he was using 
because they were always in the same order on his palette. (Display the picture of his 
palette.) 

He claimed he saw everything through a mist.  Monet was used to painting exactly what 
he saw.  Gradually his paintings were invaded by reds and yellows.  Blues vanished and 
details faded. 

Pass out the 2 paintings of the Japanese Bridge. Discuss the difference in the colors, lack 
of details, etc that changed after Monet developed the cataracts. 

 

Illusions of Light and Space 

James Turrell’s art uses light as a medium.  This came from his Quaker upbringing when 
his grandmother told him to go into a Quaker meeting room and “greet the light.”  (See 
info sheet on James Turrell)  Pass around pictures of James Turrell’s art. 

He creates optical structures by directing colored light.  He calls them skyspaces.  
Visitors can actually enter the space and become part of the art.  Turrell has said that his 
Skyspace works “apprehend, gather and hold the light for our perceptions”. 

As you look at his Skyspaces, think about the optical effects of the lighting. 

 

Activity:    

Optical Illusions 

Images that fall on our retinas are 2 dimensional images.  Our brain makes a judgment 
based on three factors.  The first is what your eyes see.  The second is the built-in pattern 
recognition of the brain.  The third is your experience. 

Sometimes your eyes send conflicting messages to the brain, which causes the visual 
information to be misinterpreted.  This misinterpretation creates an optical illusion.  Pass 
out the optical illusion- One Woman or Two? & discuss.  Then do the same with the 
cylinders, circles and animal illusions. 

Make copies of the 5 optical illusion sheets and pass them out to the children.  Have the 
children enjoy discovering the tricks their eyes can play on them. 


