SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  Science
	Fourth Grade Science                                       

	Recommended  Days of Instruction: 2
	(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

	4-5.3 Summarize 
how light travels and 
explain what happens 
when it strikes an object (including reflection,
 refraction, and
 absorption).

	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 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?

What makes a rainbow?
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.

Light Exploration

http://www.usoe.k12.ut.us/curr/Science/core/6th/sciber6/6th/index.htm
This state Web site provides interactive exploration for students and their families. Click on the Light and Color box to access the light activities. 

Light http://www.gomilpitas.com/homeschooling/explore/optics.htm 
This Web site is filled with light information, experiments, and great things for kids and families. 


	See Module 4-5.3

Teaching the Lesson 4-5.3A Light –“Traveling Light”

Teaching the Lesson 4-5.3B Light –“Mirror, Mirror On the Wall”


	From the SC Science Support Document:

The objective of this indicator is to summarize how light travels and also to explain what happens when light strikes an object; therefore, the primary focus of assessment should be to generalize major points about the way light travels and to construct a cause-and-effect model of what happens when light strikes various objects. 

However, appropriate assessments should also require students to interpret diagrams of light traveling and of light striking different objects; compare light striking different objects as to the behaviors of reflection, refraction, and absorption; or recognize light traveling in a straight line and what happens when it strikes various objects.




Fourth Grade

Science Module 

4-5.3

How Light Travels

Lessons A-B


From the South Carolina Science Support Documents:

Indicator 4-5.3:  Summarize how light travels and explain what happens when it strikes an object (including reflection, refraction, and absorption).
Taxonomy level: 

2.4-B Understand Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of light and how it travels in previous grades. They will study reflection, refraction, and absorption as behaviors of waves in the 8th grade (8-6.4).

It is essential for students to know that light travels in a straight line away from the light source. It can travel through transparent material (4-5.4) and even through empty space. The way that light reacts when it strikes an object varies with the object.

Reflection

· When light is reflected, it bounces back from a surface.

· Reflection allows objects to be seen that do not produce their own light.

· When light strikes an object, some of the light reflects off of it and can be detected by eyes.

· When light strikes a smooth, shiny object, for example a mirror or a pool of water, it is reflected so that a reflection can be seen that looks very similar to the object seen with light reflected directly from it.

· The color of the light that is reflected from an object is the color that the object appears. For example, an object that reflects only red light will appear red.

Refraction

· When light is refracted it passes from one type of transparent material to another, and changes direction. For example, when light travels through a magnifying glass, it changes direction, and we see a larger, magnified view of the object.

· When a straw is viewed in water, light passes from the water to the air causing the path of the light to bend. When the light bends, the straw appears distorted (bent or broken)

Absorption

· When light is absorbed it does not pass through or reflect from a material. It remains in the material as another form of energy.

· The colors of objects are determined by the light that is not absorbed but is reflected by the objects.

· All other colors of light striking the object are absorbed by the object.

· A red object, for example, reflects red colors of light and absorbs all other colors.

It is not essential for students to know about angles of reflection or refraction or the mixing of pigments or light to form various colors.

Assessment Guidelines:

The objective of this indicator is to summarize how light travels and also to explain what happens when light strikes an object; therefore, the primary focus of assessment should be to generalize major points about the way light travels and to construct a cause-and-effect model of what happens when light strikes various objects. However, appropriate assessments should also require students to interpret diagrams of light traveling and of light striking different objects; compare light striking different objects as to the behaviors of reflection, refraction, and absorption; or recognize light traveling in a straight line and what happens when it strikes various objects.

Teaching Indicator 4-5.3: Lesson A: Light –“Traveling Light”

Instructional considerations:    

Light travels so fast that it seems we see things the instant they happen. Light travels at 300,000 km per second, or 186,000 miles per second. Light travels in straight lines. When light hits an object, it can be absorbed, reflected, or pass through (transmitted). If light passes through a transparent object at an angle, it can also be refracted, or bent, because the speed of light slows as it passes from one transparent object to another.
With a transparent object (air, water, clear glass) almost all light passes through. Translucent materials (wax paper, bathroom windows) allow some light to pass through while some light is reflected. Opaque materials (wood, metal) block all light and either reflect or absorb the light. As light passes from one transparent material to another at an angle (from air to water, or air to glass), the light will slow down and appear bent. This is called refraction. A good example of this is placing a pencil in a clear glass of water. The part of the pencil above the water appears to be broken off from the part below the water. Light shining through a glass or Pyrex® baking pan filled with water demonstrates refraction.

Misconceptions: 
Many elementary students do not believe that their eyes receive light when they look at an object. Students' conceptions of vision vary from the notion that light fills space ("the room is full of light") and the eye "sees" without anything linking it to the object to the idea that light illuminates surfaces that we can see by the action of our eyes on them. They tend to think the mirror image of an object is located on the surface of the mirror and the image is often thought of as a picture on a flat or curved surface.  They think to be seen in a mirror, the object must be directly in front of the mirror or in the line-of-sight from the observer to the mirror, that light is reflected away from shiny surfaces, but light is not reflected from other surfaces, and that light always passes straight through transparent material (without changing direction).

Safety Note(s):
Safety during science investigations is critical to both the teacher and students. Observing identified safety procedures allows the children to investigate a concept successfully. Therefore, general classroom safety procedures should be identified and posted at the beginning of the school year and reviewed prior to each lesson. More specific safety procedures should be noted at the beginning of each lesson. 

Lesson time: 
1 day (1 day equals 45 minutes)

Materials Needed:

Whole Class:

· Mirror
· Flashlight
· graduated cylinder (or beaker)  about ½ full of water
· black construction paper
Small Group:

· flashlight, 
· 3 index cards with holes punched in the center of each card
· modeling clay
Focus Questions:

How does light travel?  What happens when light strikes an object?

Engage:

Demonstrate the difference in the way light and sound move as follows: 

1. Hold your hand over your mouth as you speak. Students can hear the sound of your voice even though your hand blocks its path. 

2. Darken the classroom and turn on a flashlight. 

3. Block its beam of light with your hand; its beam does not bend around your hand. 

Explore:

1. Distribute the materials needed for the students to complete the small group activity.

2. Have the students put the cards in a straight line so that the holes all line up. Then shine a flashlight through the holes. Next move the second card 1 inch to the right or left and observe what happens. The light will not bend to pass through the hole in the second card. 

3. Ask the students how does light travel.  If they do not recognize light travels in waves in a straight path, then tell them.

4. Take up the materials used in the small group activity.

5. Aim the light towards the mirror.  Ask the students what they see and what it is called.  The students should recognize this as reflection.

6. Place a pencil in the graduated cylinder (or beaker).  The students will notice the pencil appears to be broken because light travels faster through air than water.   Tell them this is called refraction.

7. Aim the light towards the black piece of construction paper.  The students should notice that all the light is absorbed and nothing is reflected.  Tell them this is absorption.

Explain: Light behaves differently depending on the material it strikes.  When light strikes a shiny object, it will bounce back, and that is called reflection.  When light passes from one material to another, refer to the pencil in the graduated cylinder, it either speeds up or slows down, and that is called refraction.  When light hits an object that is not shiny or a dark object, light is absorbed by the object.

Extend:

Place a pencil in a glass of water. Observe the pencil from different angles. What do you observe? Fill an aquarium or a clear rectangular container with water. Experiment with putting objects in the water (coin, rod, floating object, etc.). Look at these objects from straight above, from the side, from an angle, or from beneath if possible. Predict what you will see? What observations can you make? Cover the front of a flashlight with several layers of masking tape. Poke a hole near the centre of the tape to allow a thin beam of light to shine through. Darken the room. Focus the light straight down into the water, at an angle, from the side, etc. What do you see? Does what you see change if you observe from a different angle?

Create a "light bender" with a shoebox, a square jar of water, and a flashlight. Make a slit in one end of the shoebox through which to shine the light in a slightly darkened room. Set the square jar of water in the centre of the box. What happens to the beam of light?

Teaching Indicator 4-5.3: Lesson B: Light –“Mirror, Mirror on the Wall”

Instructional considerations:

All objects reflect some light, because we can see them, but objects that are smooth and hard are better at reflecting light than others. Mirrors are excellent reflectors because the surface is smooth, and light is able to bounce back. When light hits a surface, it is always reflected at the same angle it strikes the surface. The law of reflection states that the angle of incidence equals the angle of reflection. This is best demonstrated by throwing a ball at a smooth surface. The angle at which it hits will equal the angle at which it bounces back (45° going in equals 45° going out).

Misconceptions: 

Many elementary students do not believe that their eyes receive light when they look at an object. Students' conceptions of vision vary from the notion that light fills space ("the room is full of light") and the eye "sees" without anything linking it to the object to the idea that light illuminates surfaces that we can see by the action of our eyes on them. They tend to think the mirror image of an object is located on the surface of the mirror and the image is often thought of as a picture on a flat or curved surface.  They think to be seen in a mirror, the object must be directly in front of the mirror or in the line-of-sight from the observer to the mirror, that light is reflected away from shiny surfaces, but light is not reflected from other surfaces, and that light always passes straight through transparent material (without changing direction).
Safety Note(s): 
It is safer to use plastic mirrors rather than the breakable kind.
Lesson time: 

1 day (1 day equals 45 minutes)

Materials Needed:

Whole Class:

· table lamp with an unshaded bulb (Flashlight will work if a lamp is not available.)
Small Group:

· plane mirror (approximately 3 inches by 4 inches) and student sheet (attached)
Focus Question:

What does a mirror do?

Engage:

Allow students time to explore with their mirrors. After sufficient exploration time, instruct students to record on their student page the things their mirror can do.
Explore:

1. Divide students into groups of 2-4. 

2. Ask the students:  What does a mirror do?

3. Through discussion, develop a working definition of “mirror”, such as a mirror might be defined as any object in which one can recognize his/her own reflection.

4. Once a definition has been agreed upon, instruct the students to find and record on their sheets objects that act like a mirror and objects that don’t act like a mirror.

5. Have the students compare the objects that act like mirrors and describe how they are alike.  How do they reflect the light coming from the lamp or flashlight?

6. Ask the students to do the same with the objects they listed that don’t act like mirrors. Do they reflect the light coming from the lamp or flashlight?

7. Have the students decide what characteristic an object must have in order to act like a mirror.

8. Ask the students:  What did you write in response to describing the things your mirror can do?  Collect student responses on the chalkboard or chart paper.  They may list:  reflect your image, send messages/signals, see what’s behind you, to shave, to put makeup, to brush your teeth, “doubles” things.  Give students time to add to their student sheets.

9. Inform students about any mirror property they failed to discover and add that property to the list, such as it appears to reverse “left” or “right”.

10. Ask the students:  What objects act like a mirror?  What objects don’t act like a mirror?  Record the students’ responses.

11. Ask the students:  How are the objects that act like a mirror alike?  How are the objects that don’t act like a mirror alike?  (For objects that act like a mirror, they may suggest cool, smooth, hard, and shiny.  For objects that don’t like a mirror, they may suggest rough, soft, dull, and cool.)

12. Discuss one exception to these rules.  Water is soft, but when it is smooth, it acts like a mirror. 

Explain: 

Reflection

· When light is reflected, it bounces back from a surface.

· Reflection allows objects to be seen that do not produce their own light.

· When light strikes an object, some of the light reflects off of it and can be detected by eyes.

· When light strikes a smooth, shiny object, for example a mirror or a pool of water, it is reflected so that a reflection can be seen that looks very similar to the object seen with light reflected directly from it.

· The color of the light that is reflected from an object is the color that the object appears. For example, an object that reflects only red light will appear red.

Refraction

· When light is refracted it passes from one type of transparent material to another, and changes direction. For example, when light travels through a magnifying glass, it changes direction, and we see a larger, magnified view of the object.

· When a straw is viewed in water, light passes from the water to the air causing the path of the light to bend. When the light bends, the straw appears distorted (bent or broken)

Absorption

· When light is absorbed it does not pass through or reflect from a material. It remains in the material as another form of energy.

· The colors of objects are determined by the light that is not absorbed but is reflected by the objects.

· All other colors of light striking the object are absorbed by the object.

· A red object, for example, reflects red colors of light and absorbs all other colors.

Extend:

1.  How High To Place the Mirror

Pose the students with the question "How high do I have to hang the 

mirror in order to see all of myself including my shoes?"  Two students hold the 

mirror against the wall - a third student looks at himself in the mirror, and a 

fourth measures the maximum height of the mirror off the floor.  Attach the 

mirror at that height and let all the students see themselves in the mirror. 

Ask students

    1. Does the distance from where you stand to the mirror affect the image of 

        yourself in the mirror? 

    2. Would a shorter person have to move the mirror in order to see his feet? 

    3. Can you draw the path of light rays that you see coming from your feet? 

Explain that because the image of a person is exactly the same distance behind the 

mirror, the height of the mirror to the floor is always 1/2 of the person's 

height (the angle of incident is equal to the angle of reflection.) 

2.  Funny Reflections

Materials--Unframed square or rectangle mirror

Procedure - Write the following words in large even capital letters CHEEK, BIKE, 

DECIDE, BOX, CHICK, CHOKE, BOOK) cut each in half.  Place mirror vertically 

against the paper. 

Ask students will this work with all printed words?  Which letter, when cut in 

half will appear whole? 

Explain that the image in the mirror shows that all images are actually found 

behind the mirror. 

What Does a Mirror Do?

Name:  _________________________

1.  Describe the things your mirror can do.

2. Look around the room.  What objects acts like a mirror?  What objects don’t act like a mirror?

3.  Compare the items in the “acts like a mirror” column.  How are they alike?

4.  Compare the items in the “don’t act like a mirror” column.  How are they alike?

5.  What “characteristic” should an object have in order to be a good mirror?

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





Indicator 4-5.3:  Summarize how light travels and explain what happens when it strikes an object (including reflection, refraction, and absorption).
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