
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  Science
	Fourth Grade  Science                         
	

	Recommended  Days of Instruction: 1
	                           (one day equals 45 min)
	

	Standard(s) addressed:  4-5
	

	The student will demonstrate an understanding of the properties of light and electricity.
	

	Light & Electricity
	

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines
	

	4-5.4 Compare how light behaves when it strikes transparent, translucent, and opaque materials
	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline
http://etv.streamlinesc.org
Out of Darkness: An Introduction to Light

http://player.discoveryeducation.com/index.cfm?guidAssetId=1F005AD4-36B2-48E8-9FED-17476A5871FE&blnFromSearch=1&productcode=US
Segment 5: Transparent and Opaque Materials

The segment defines transparent and opaque and includes examples of each. 

Segment 6: Reflection and Luminosity

The segment focuses on how light behaves when it strikes an opaque object, discussing shadows,

sources of light, and reflected light 

Optics Society of America

http://www.opticsforkids.com/optics_for_kids.html
This site contains a variety of lesson plans, experiments and games about light and optics.

Teacher’s Lab of the Annenberg CPB Mathematics and Science Project

http://www.learner.org/teacherslab/science/light/
The activities on this site are designed to provide ideas about light and color and the properties of light.


	See Module 4-5.4

Teaching the Lesson 4-5.4A Light – “Light Behavior”


	From the SC Science Support Documents:

The objective of this indicator is to compare how light behaves when is strikes various materials; therefore, the primary focus of assessment should be to detect likes and differences in the behavior of light when it strikes one type of material versus another or to match types of materials to the behavior of light when it strikes them.  

However, appropriate assessments should also require students to interpret a diagram or picture containing various objects and how light behaves when striking them; classify various types of materials depending on how light behaves on striking them; or exemplify materials that are transparent, translucent, and opaque.


Fourth Grade

Science Module 

4-5.4

Light Behavior

Lesson A


From the South Carolina Science Support Documents:

Indicator 4-5.4: Compare how light behaves when it strikes transparent, translucent, and opaque materials.

Taxonomy level: 

2.6-B Understand Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of light and how it behaves when it strikes transparent, translucent, and opaque materials in previous grades. They will further develop the concept of light traveling in waves in the 8th grade (8-6.4).

It is essential for students to know that light behaves differently when it strikes different types of materials.

Transparent

· A transparent material allows light to pass through it because it is not absorbed or reflected.

· Objects can be seen clearly when viewed through transparent materials.

· Air, glass, and water are examples of materials that are transparent.

Translucent

· A translucent material scatters or absorbs some of the light that strikes it and allows some of the light to pass through it.

· Objects appear as blurry shapes when viewed through translucent materials.

· Waxed paper and frosted glass are examples of materials that are translucent.

Opaque

· An opaque material does not allow light to pass through, light is either reflected from or absorbed by an opaque material.

· Wood, metals, and thick paper are examples of materials that are opaque.

It is not essential for students to know about the interaction of light waves with materials to make them transparent, translucent, or opaque.

Assessment Guidelines:

The objective of this indicator is to compare how light behaves when is strikes various materials; therefore, the primary focus of assessment should be to detect likes and differences in the behavior of light when it strikes one type of material versus another or to match types of materials to the behavior of light when it strikes them. However, appropriate assessments should also require students to interpret a diagram or picture containing various objects and how light behaves when striking them; classify various types of materials depending on how light behaves on striking them; or exemplify materials that are transparent, translucent, and opaque.

Teaching Indicator 4-5.4: Lesson A:  Light – Light Behavior

Instructional considerations: 

There are three specific names for materials that light can interact with.  
Transparent materials allow all light to pass through them and no light is scattered from their surfaces (Catherall 1989).  Examples of transparent materials are plastic wrap and pure glass.  

Translucent materials allow some light to pass through them, but not all.  Some light ends up being scattered off the surface in other directions (Catherall 1989).  Examples of translucent materials are tissue paper and waxed paper.  


Opaque materials do not allow any light to pass through them (Catherall 1989).  Examples of opaque materials are cardboard, wood, and felt.

Opaque and translucent materials can be seen by the human eye because light is scattered off of their surfaces and back to our eyes, allowing us to see them. Objects that are truly and completely transparent would not be able to be seen.  Even pure glass and pure water cause a tiny bit of light to be scattered off their surfaces, because we can see them.  Pure air is really transparent though, because we cannot see clean, dry air (Catherall 1989).

Misconceptions:

Students think that light always passes straight through transparent material (without changing direction) and when an object is viewed through a transparent material, the object is seen exactly where it is located.

Safety Note(s): 

Safety must be emphasized at the beginning of the school year and reinforced with every lab activity.  Students should understand that safety is everyone’s responsibility.

Lesson time:

1 day (1 day equals 45 minutes)
Materials Needed: (per group)

· student sheet

· light source (sunshine, overhead projector, flashlight, etc.)
· a collection of test items (glass jar or window glass, sheet of white paper, piece of plastic (transparency film)

· cardboard

· aluminum foil

· waxed paper
· tissue paper

· glass of water

· mirror

· cloth
· book
· hand lens
· paper plate

*It may be helpful to have small collections of these items in bags to be used in group settings.  A flashlight is the best source to reflect light onto the objects.  Darkening the room during the investigation makes it easier for students to decide if an object is blocking light or allowing light to pass through. 

Focus Question:

What happens when light strikes these objects?

Engage:

Ask the students to think of all the sources of light that they can.  Sources might include lamp, overhead projector, match, candle, flashlight, night light, campfire, moon, glowing coals, television, fluorescent lighting, street lights, and the sun.

Explore:

1. Ask students how light behaves.  Discuss how some objects (windows) let light through very easily. Other objects (books) block or absorb all light.  Then there are objects (waxed paper) that allow some light to pass through.

2. Divide students into groups of 2-4. 

3. Distribute the student sheets (attached) and the objects you wish the students to test.  

Explain:  
1. All these sources of light get their energy from the sun.  Electricity is made from the burning of energy stored by plants long ago.  Even hydroelectric power is available because the water cycle is powered by the sun.  The moon is actually reflected sunlight, so it is not a true producer of light. Which objects will allow light to pass through?  Tell them these objects are transparent.  They allow light to pass through them.

2. Which objects absorb (block) all light? Tell them:  These objects are opaque.  They absorb (block) all light, and no light passes through them.  What evidence is there that no light passes through some objects?  (A shadow is cast.)

3. Which objects do not let light through but also reflected most of the light?  (mirror and aluminum foil)

4. Which objects allowed some light to pass through?  Tell them:  These objects are translucent.  They absorb (block) some of the light while allowing some light to pass through.

Extend:

Build a Tester


Build a tester for classifying various materials as opaque, transparent, or translucent.

Materials:
bathroom tissue tubes


elastic bands


10-cm square of different test materials – plastic wrap, waxed paper, grocery bags, aluminum foil, white paper, colored paper, fabrics, etc

Instructions:

1. Use the chart provided to classify the different materials you test.

2. Place a square of testing material over the end of the bathroom tissue tube and fasten it in place with an elastic band.

3. Hold the tube up to a light or a window and look through the open end. How much light gets through the testing material?

4. Record your results.

5. Make predictions for the materials listed that were not available for testing. 

Ask students: 

1. Compare your findings with classmates. Did everyone classify the materials the same way?

2. Write down your observations about different kinds of materials and their ability to allow light to pass through them.

3. Write your ideas of how to describe objects that are opaque, transparent, or translucent.

Name:  ______________

Just Passing Through

      What happens when light hits these objects?  Will it make a shadow?  Test and mark the box.

	Name of Object
	Lets light through
	Absorbs some light
	Absorbs all light

	Glass 
	
	
	

	Paper
	
	
	

	Plastic
	
	
	

	Cardboard
	
	
	

	Aluminum Foil
	
	
	

	Waxed paper
	
	
	

	Tissue paper
	
	
	

	Water
	
	
	

	Mirror
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Standard 4-5: The student will demonstrate an understanding of the properties of light and electricity.





Indicator 4-5.4: Compare how light behaves when it strikes transparent, translucent, and opaque materials.
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