SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Fourth Grade Science

	Recommended  Days of Instruction:  2
	One day equals 45 minutes

	Standard(s) addressed:  4-5

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

	Basic Properties of Light

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-5.1 Summarize the basic properties of light (including brightness and colors).

4-5.2

Illustrate the fact that light, as a form of energy, is made up of many different colors.


	SC Science Standards Support Guide
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamlinesc.org
USV:  Out of Darkness: An Introduction to Light
http://player.discoveryeducation.com/index.cfm?guidAssetId=1F005AD4-36B2-48E8-9FED-17476A5871FE&blnFromSearch=1&productcode=US
Segment 1: An Introduction to Light

The segment focuses students’ attention on light and poses questions for students to consider

during their study. For example: Why do we see color? Why do we see ourselves in a mirror?

Segment 3: Light has Energy

The segment addresses light as a form of energy. 

Segment 10: Color
The segment reviews the use prisms to separate white light and explains in simple terms why we

see different colors. 

BBC

http://www.bbc.co.uk/schools/revisewise/science/physical/14_act.shtml This site includes an interactive activity that examines properties of light, a fact sheet that includes basic concepts about light, and a quiz to assess student understanding.

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.
	Teaching 4-5.1 & 4-5.2  Lesson A: – Seeing Color With a Prism


	From the SC Science Support Document:

The objective of 4-5.1 is to summarize the basic properties of light; therefore, the primary focus of assessment should be to generalize the main points about basic properties of brightness and colors of light. However, appropriate assessments should also require students to compare objects of different brightness; interpret a diagram containing objects giving off light at different distances; identify colors that are part of white light; or recognize objects of different colors and brightness.

The objective of 4-5.2 is to illustrate the fact that light is made up of many different colors and that it is a form of energy; therefore, the primary focus of assessment should be to give or use illustrations as pictures, diagrams, or words that show light is made up of many

different colors. However, appropriate assessments should also require students to interpret a diagram of white light going through a prism with different colors coming out of it; recognize examples of light being made up of many different colors; or identify light as a form of energy.




Fourth Grade 

Science Module 

4-5.1 and 4-5.2
 
Basic Properties of Light 

Lesson A

From the South Carolina Science Support Documents:

Indicator 4-5.1: Summarize the basic properties of light (including brightness and colors).

Taxonomy level: 

2.4-B Understand Conceptual Knowledge

Previous/Future knowledge: 

Students have not been introduced to the properties of light before this grade level. In 8th grade (8-6.8), students will compare the wavelength and energy of waves in various parts of the electromagnetic spectrum (including visible light, infrared, and ultraviolet radiation). 

It is essential for students to know the basic properties of light, including brightness, colors, and being visible.

Brightness

· The intensity of light or brightness of light is related to the amount of light being seen.

· The closer the source of the light is, the greater the intensity or degree of brightness.

· The greater the distance the source of the light is, the lesser the intensity or brightness.

Colors

· Light, or “white light”, is made up of all colors of light mixed together.

· If white light is passed through a prism, it can be separated into light of different colors.

· The colors are red, orange, yellow, green, blue, and violet.

· These are the colors seen in a rainbow.

NOTE TO TEACHER: Some textbooks include indigo (a part of the blue range) in the spectrum of colors.

Visible

· In order for an object to be visible, it must either give off its own light (be a source of light) or it must reflect light.

· The Sun, a candle flame, or a flashlight gives off visible light.

· The Moon and many objects around us reflect light in order to be seen.

It is not essential for students to know about wavelengths or frequencies of light associated with colors.

Assessment Guidelines: 

The objective of this indicator is to summarize the basic properties of light; therefore, the primary focus of assessment should be to generalize the main points about basic properties of brightness and colors of light. However, appropriate assessments should also require students to compare objects of different brightness; interpret a diagram containing objects giving off light at different distances; identify colors that are part of white light; or recognize objects of different colors and brightness.

From the South Carolina Science Support Documents:

Indicator 4.5.2:  

Illustrate the fact that light, as a form of energy, is made up of many different colors.

Taxonomy level: 

2.2-B Understand Conceptual Knowledge

Previous/Future knowledge: 

In 1st grade (1-2.1), students recalled the basic needs of plants (including light) for energy and growth. Students have not been introduced to the concept of different forms of energy before this grade level. In 6th grade (6-5.1, 2), students will identify sources and properties of heat and solar energy. In 8th grade, students will recall that waves transmit energy (8-6.1) and will explain how the absorption and reflection of light waves by various materials result in the human perception of color (8-6.7).

It is essential for students to know that light is a form of energy and is made of many colors.

Energy

· Energy is the ability to make something move, happen, or change.

Colors

· The different colors of light are revealed when white light is passed through a prism and

separated into the different colors of the rainbow, called the spectrum.

· These colors are related to the different amounts of energy in white light.

· Each color represents a different amount of energy.

It is not essential for students to know the order of these colors in the rainbow or which colors are higher or lower in energy. They also do not need to know how projected colors mix to form different colors or white light, nor do they need to know which color pigments mix to form which different colors.

Assessment Guidelines:

The objective of this indicator is to illustrate the fact that light is made up of many different colors and that it is a form of energy; therefore, the primary focus of assessment should be to give or use illustrations as pictures, diagrams, or words that show light is made up of many

different colors. However, appropriate assessments should also require students to interpret a diagram of white light going through a prism with different colors coming out of it; recognize examples of light being made up of many different colors; or identify light as a form of energy.

Teaching Indicators 4-5.1 & 4-5.2:  Lesson A: – Seeing Color With a Prism
Instructional Considerations: 
Light, or “white light”, is made up of all colors of light mixed together. If white light is passed through a prism, it can be separated into light of different colors. The colors are red, orange, yellow, green, blue, and violet. These are the colors seen in a rainbow.
NOTE TO TEACHER: Some textbooks include indigo (a part of the blue range) in the spectrum of colors.

Misconceptions: Students tend to think that light is associated only with a source and/or its instantaneous effects and do not consider that light exists independently in space.  They do not conceive light as moving from one point to another with a finite speed. They also think that an object is seen whenever light shines on it, with no recognition that light must move between the object and the observer's eye and that when light passes through a prism, color is added to the light.

Safety Note(s): 
Caution students to never look directly at the sun!

Lesson time:

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

1. Prisms

2. White paper

3. Student sheet

4. Colored pencils

5. Flash light

Focus Questions:  What do you observe when we look at light that has passed through a prism?  What happens to the brightness of a flashlight beam on the wall as you move away from the wall?

Engage:  Have the students use the prism as an eyepiece and look at the classroom lights.  Encourage them to rotate the prism in all ways while viewing the lights.  Discuss their observations.  Experiment with a flashlight holding it close to and far from the wall.  Discuss their observations
Explore:  

1. Divide students into groups of 2.  (Students can work in groups of three or four although each student should be given the opportunity to manipulate the prism.)

2. Tell the students that they will be going outside to observe what happens when sunlight passes through the prism.  CAUTION students to never look directly at the sun!  Tell them they will try to focus the spectrum on a sheet of paper (or concrete slab if available).

3. Go outside and let students manipulate the prisms until they see a spectrum.  Have them note the order of the colors.

4. Go back inside the classroom. Have students write the order of the colors and then use their colored pencils to illustrate spectrum in their notebooks.  

Explain:

Light as a form of energy is made up of many different colors. White light is made of colors mixed together.  Prisms are a way to “break up” the light so we can see the colors individually.  Raindrops act as prisms after a storm to show these colors in the form of a rainbow.

Extend: 

1. Students can also look at the colors reflected from the surface of a shiny CD.
2. Ask one student to hold a flashlight close to the wall so that the beam can be seen.  Ask the class what they observe happening to the brightness as the student backs away from the wall
Standard 4-5: The student will demonstrate an understanding of the properties of light and electricity.





Indicator 4-5.1:  Summarize the basic properties of light (including brightness and colors).





Indicator 4-5.2: Illustrate the fact that light, as a form of energy, is made up of many different colors.
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