	Sacred Heart Cultural Center

Grade Four Science 

	Focus Standard

S4P1


	Students will investigate the nature of light using tools such as mirrors, lenses, and prisms.



	Related Standards

Habits of Mind

S4CS1

S4CS3

S4CS4

S4CS5

S4CS7

S4CS8

Visual Arts

VA4MC1

VA4PR1

VA4PR2

VA4PR3

VA4C1
	Students will be aware of the importance of curiosity, honesty, openness, and skepticism in science and will exhibit these traits in their own efforts to understand how the world works.

Students will use tools and instruments for observing, measuring, and manipulating objects in scientific activities utilizing safe laboratory procedures.

Students will use ideas of system, model, change, and scale in exploring scientific and technological matters.

Students will communicate scientific ideas and activities clearly.

Students will be familiar with the character of scientific knowledge and how it is achieved.

Students will understand important features of the process of scientific inquiry. 

Engages in the creative process to generate and visualize ideas.

Creates artworks based on personal experience and selected themes.

Understands and applies media, techniques, and processes of two-dimensional art processes (drawing, painting, printmaking, mixed-media) using tools and materials in a safe and appropriate manner to develop skills.

Understands and applies media, techniques, and processes of three-dimensional works of art (ceramics, sculpture, crafts, and mixed-media) using tools and materials in a safe and 

appropriate manner to develop skills.

Applies information from other disciplines to enhance the understanding and production of artworks.



	Enduring Understanding(s)


	Light has the ability to do many things.  Light can reflect, refract, or pass through objects.  A translucent material allows light to pass through, but only diffusely, so that objects on the other side cannot be clearly seen.

Colored translucent materials have been used for centuries to make stained glass artwork.

Glass makers use different chemicals in various combinations to produce many color types.


	Essential Question(s)


	 What characteristics of light are evident in stained glass?

How are the physical attributes of lenses used in stained glass?


	Misconceptions         

Light is only a source (electric bulb), an effect (patch of light on a sidewalk), or a state (brightness).

Light only reflects off of a shiny surface.

A shadow is a presence of something shown by light.                                                    
	Proper Conceptions

Light is a physical entity, existing in space between the source and the effect that it produces.  Light is a form of energy.

Light always travels in straight lines, but its direction can be changed when it reflects from or passes through objects or substances.

When light strikes a shiny surface, it bounces back or reflects.  Light also reflects from other surfaces, such as a book page.  If an object is not a light source, we can see it only when it reflects light to our eyes.

Shadows are formed when light shines on an opaque (solid) or translucent (partially solid, like a net curtain) object. This object stops the light rays, so a shadow is produced in the shape of the object.  The shadow forms because rays of light travel in straight lines and cannot bend around an object. 

White light is a mixture of the entire spectrum of visible light, and a bit of the invisible parts from each side (red and violet).


	Vocabulary


	light       

ray

reflection

refraction

translucent

transparent

opaque

color

mirror

lens

prism

stained glass

	Background
	Sacred Heart Stained Glass Windows:

· Records about the construction of Sacred Heart’s stained glass windows are scanty.  Installed between March, 1899 and December, 1900, many were donated by local families.

· Windows in the dome, the Nave Clerestory, and the six rose windows in the Transept wings were machine-made of inexpensive, multicolored opalescent cathedral glass. Although they were well-designed in terms of color and pattern, it is likely that the intent was to replace them later.  Those in the Clerestory give a rainbow effect when viewed from bay to bay.  This was accomplished by using only three different colored window colors in all twenty windows.

· Window paintings on the front and side aisles were done by artists who spent considerable time rendering details such as the faces of the disciples. Painting is defined as a process where fine lines, patterns, and inscriptions are applied to the glass with vitreous paint that is fired before being assembled into a window.

· Also done by artists, windows above the altar and in the lower Transept contain large unbroken areas of color without much detailed painting.

Making Stained Glass:

· Stained glass windows are made from colored and clear glass. 

· Today, most colored glass is machine made; however, older stained glass windows used handmade glass. 

· Metal salts or minerals are added to the glass during manufacture to add color and determine the final transparency.

· Other treatments may be done as the glass is being made to alter the finished appearance of the glass by adding iridescence. Iridescence is an optical phenomenon of surfaces in which hue changes in correspondence with the angle from which a surface is viewed.  Iridescence is often caused by multiple reflections from two or more semi-transparent surfaces.
· A stained glass window pattern can be geometric or figural. The rose windows in Sacred Heart are an example of a geometric stained glass pattern. The initial drawing is divided into sections by color and cut apart to form a pattern for each individual piece of glass.
· Each piece of stained glass for a window is typically cut by scoring the pattern piece into the surface of a larger piece of glass using a glass cutter. The glass is then cleanly broken away from the score lines. 

Stained Glass “glue”: 

· Food coloring is added to a mixture of glue and water.  The glue contains a polymer called polyvinyl acetate.  These long flexible polymer molecules form many bonds with the water molecules and are thoroughly intertwined and intermixed with the water.
·  Food coloring normally spreads out when placed in water but does not spread out much when placed in the glue/water solution.  This is because water molecules are attracted to each other and to the polyvinyl acetate more than they are attracted to the food coloring.  
· When detergent is added, it acts as a kind of intermediary between the food coloring and the water, bonding them together and allowing the food coloring to mix with the water.

	Materials Needed

.


	Photos of objects (or actual objects) made of lenses or that use lenses 

Hand Lenses (magnifiers)

Glass plates

Flashlights

Washable paint or nail polish

Nail polish remover

Small plastic circular lid or Styrofoam plates

Two small plastic cups

White, clear-drying glue (Elmer’s)

water

Craft sticks

toothpicks

Food coloring (three colors)

Liquid dish detergent

Measuring spoons

	 Teacher Instructions

Use Observation Chart 1.
	Activate Prior Knowledge: Provide students with flashlights, safety mirrors and other reflective objects, lenses, and prisms.  Have students use the materials to explore how light travels and how its direction can be changed.  (Questions: What happens to light when it hits a mirror?  What happens to light when its hits a lens?  What happens to light when it hits a prism?)

Teach and Apply: 

· Provide students with a variety of photos of objects made of or that use lenses (hand lens, eyeglasses, field glasses, camera) and ask them to name each item.  Have students brainstorm other items they are familiar with that also contain one or more lenses (possible answers-contact lenses, telescope, microscope).   Lenses are curved pieces of clear material that bend (refract) light as it passes through.  Some lenses are thicker in the middle (convex) while others are thicker at the edges (concave).  Convex lenses make objects appear larger, and concave lenses make objects appear smaller.
· Provide students with photos of stained glass windows at Sacred Heart or use the website (http://www.sacredheartaugusta.org) to discuss light and evidence of its characteristics through the windows.  

· Provide students with safety glass (mineral hardness test glass plates) and/or hands lenses, along with colored nail polish or washable paint.  Using the flashlight, have students investigate the effect of color, light, and lenses. Prisms may be investigated also.

Note: Follow paint removal instructions.  If nail polish is used, remove with any acetone remover.



	Culminating Activity 

Use Observation Chart 2

	1. Place about two teaspoons of glue in a small plastic cup.  Add ½ teaspoon of water.  Mix with a craft stick.  

2. Pour the glue and water mixture into a lid or Styrofoam plate.  Tilt the lid or bowl all around until the glue solution completely covers the bottom surface.

3. Place a little liquid dish detergent in a small cup.

4. Place two to three drops of food coloring on the glue solution.

5. Repeat step 4 two times, using a different color each time.  Be certain to place the drops in different locations on the glue.

6. Put a very small amount of detergent on the end of a toothpick.  Touch the center of each food-coloring drop and quickly remove the toothpick. Do NOT stir.  

7. Thoroughly clean the work area and wash your hands.

8. Allow the glue to dry overnight.  Carefully remove the glue from the container.  Hold your “stained glass” up to the light and enjoy.
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	Extension


	Can you think of a way of using your stained glass glue to make a stained glass design that light can completely pass through?

	
	


Observation Chart 1

Draw, color, and write a description of each observation used:
















                 Observation Chart 2

Draw a picture of your set up:


Draw what happened when you added your detergent:


What colors did you  use?           ______________________________


    ______________________________


    ______________________________

What colors did you  make?       ______________________________


    ______________________________


    ______________________________

Does your stained glass piece:


reflect light?  __________


refract light? __________


work as a prism? ________

Explain why? ______________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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What I Did and What I Saw








What I Did and What I Saw
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