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Sample Science Learning Plan

Big Idea/ Topic
Waves are interferences allowing us to see and hear.

Standard Alignment

S4P1. Obtain, evaluate, and communicate information about the nature of light and how light
interacts with objects.
a. Plan and carry out investigations to observe and record how light interacts with various
materials to classify them as opaque, transparent, or translucent.
b. Plan and carry out investigations to describe the path light travels from a light source to a
mirror and how it is reflected by the mirror using different angles.
c. Plan and carry out an investigation utilizing everyday materials to explore examples of when
light is refracted. (Clarification statement: Everyday materials could include prisms,
eyeglasses, and a glass of water.)

S4P2. Obtain, evaluate, and communicate information about how sound is produced and
changed and how sound and/or light can be used to communicate.
a. Plan and carry out an investigation utilizing everyday objects to produce sound and predict
the effects of changing the strength or speed of vibrations.
b. Design and construct a device to communicate across a distance using light and/or sound.

Crosscutting Concepts: Energy

Other content areas:

ELAGSEA4RI4 Determine the meaning of general academic language and domain specific words or
phrases in a text relevant to a grade 4 topic or subject area.

ELAGSE4W2 Write informative/explanatory texts to examine a topic and convey ideas and
information clearly.

ELAGSE4W4 Produce clear and coherent writing in which the development and organization are
appropriate to task, purpose, and audience.

ELAGSE4SL4 Report on a topic or text, tell a story, or recount an experience in an organized
manner, using appropriate facts and relevant, descriptive details to support main ideas or themes;
speak clearly at an understandable pace.
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ELAGSE4L6 Acquire and use accurately grade-appropriate general academic and domain-specific
vocabulary, including words and phrases that signal precise actions, emotions, or states of being
(e.g., quizzed, whined, stammered) and words and phrases basic to a particular topic (e.g., wildlife,
conservation, and endangered when discussing animal preservation).

Instructional Design

This lesson will focus on wave interactions and how sound and light are created. The lessons are
broken up into sound and light with an overarching culminating activity allowing the student to design
and construct a communication device using either light and/or sound.

In order for students to participate in some hands-on experiences, several common household
objects will be needed. Send home the Parent Letter ahead of time so that they may begin collecting
materials.

Overarching Phenomena: Before clicking the link below, ask students, can you see sound waves?
If so, how? What do you know about sound waves? What do you know about light waves?

Engage:

Stop the video at 2:33 and ask students to describe what they saw in the video. How do we see
light? How do we hear? It is all because of waves!

Energy Wave Machine

The activities of this unit will allow you to see sound and determine why sound waves occur. We will
also see light wave interactions and have a culminating activity using light and sound.

Ask: How do we see objects? How do we hear things? (Both are because of vibrations). This lesson
sample deals with experimenting with sound and light and how we are able to see and hear.

Materials needed for the activities that follow. Some will be used in both groups of activities.

Materials for Sound Activities Materials for Light Activities
Spring toy Spring toy
string Activity sheets attached
Metal fork or spoon Pen or pencil
Plastic cups Hand mirror
Paper clips Magnifying glass
straws Clear glass with water and a pencil placed in it
Materials for making a musical instrument Empty glasses
Wax paper
Black construction paper
Aluminum foil

Explore: Sound Stations
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https://www.youtube.com/watch?v=sB8w2FvPsBA

Send the Parent Letter home before you begin this unit. Encourage students to do the activities and
then discuss. If it appears many did not or could not do the activities, demonstrate the sound station
activities with students in a synchronous setting.

Unplugged: These materials are easily found at home and the activity can be completed at home
with the supervision of an adult. Remember to send the parent letter and instructions for each sound
station.

Explain: Sound is a form of energy caused by vibrating objects. Sound moves through substances
and can be very loud, very quiet, soft, or harsh. Depending on the median sound is traveling through,
you might be able to feel the vibrations as they occur. Sound travels better through materials which
are dense. Sound only travels through materials or medians and cannot travel through empty space
or a vacuum. Empty space or a vacuum does not provide a median for the sound waves to travel.

Sound is a wave and can be reflected and bounced off objects just like light waves. Frequency is the
rate of vibration and students should have practiced pitch (determined by frequency) during sound
stations. The kazoo, made from the straws, provided a higher pitch with a shortened straw. A decent
difference should be able to be heard from Straw 1 to 3 or 1 to 5.

The faster the vibration the shorter the wavelength. This faster vibration results in a much higher
pitch. When the wavelength is longer, and the vibration is slower it results in a much lower pitch.

Elaborate: Have students design a musical instrument. See My Musical Instrument

Once the activity on My Musical Instrument is completed, the next section deals with Light waves.

Phenomena: Light Energy Video

The video shows a variety of hands-on activities that students may do. Our lesson focuses on the
concepts presented not the exact activities. Use this video to draw interest in light waves.

Unplugged: Pictures of various light interactions for students without internet to observe.

Ask specific questions:

Picture 1: Rainbow

What do you see? (a rainbow)

What does the rainbow represent? (refraction and reflection; refraction on the rainbow is a
“bent” wave and reflection is the “bounce back” effect.

Picture 2: Plant

What do you see (other than a plant) relating to light? (Light partially goes through the tip of
the leaf (translucent); Light goes around the tips of the leaf (transparent) and light does not travel
through the thickest part (opaque).

The link below, Light Scavengers, will provide a wide variety of activities dealing with light and light
interaction. Some of the activities that are included in this plan have been adapted from that site and
directly correspond to the Georgia Standards of Excellence.
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https://www.teachengineering.org/activities/view/van_troll_lesson02_activity1

Light Scavengers

Engage: Use a spring toy to show waves and how they vibrate. Waves can vibrate in vertically,
horizontally or at angles. If students do not have access to a spring toy, talk to them about a spring
toy and how it works. Students should understand light travels in a straight line.

Ask: What do you know about light waves? How can we use a spring toy to represent waves? Can
we see all sources of light that shines?

Hold up a mirror. How do we see what is in the mirror? It is a reflection because light is bouncing
back to us from the source (mirror).

Explore: Students will complete the activity sheet. This activity sheet focuses on reflection and
refraction.

Explain: Light wave action can be demonstrated through a variety of ways. In the activity just
completed, students focused on reflection and refraction.

When we used the spring toy at the beginning to show waves and how they form, we mentioned that
waves vibrate vertically, horizontally or at angles. After the activity on reflection and refraction, an
understanding of the waves should be better. As energy bounces (reflection) and bends (refraction),
the energy comes in different colors of the electromagnetic spectrum. The visible light spectrum
shows light in the same format each time (Red, Orange, Yellow, Green, Blue, Indigo, Violet). The
colors are present because of the length of the wavelength.

Use this video to explain light: Light Explained

Explore: Opaque, Translucent, and Transparent — How Do | See It?

In this lesson on light, students explore, and should use the following vocabulary words in discourse:
Reflection: Light bounces from the surface

Refraction: Light bends as it passes from one medium to another

Translucent: Light somewhat passes through the substance

Transparent: Light passes through the substance- images look normal

Opaque: Light does not pass through the substance by reflection or absorption

See Table for Vocabulary

Explain: Light wave action can be demonstrated through a variety of ways. In the activity just
completed, students focused on how light interacts with opaque, translucent, and transparent
materials. Emphasis should be placed on understanding that objects that are transparent allow light
to pass through without any distortion; objects that are translucent allow some light to pass through;
and that objects that are opaque allow no light to pass through.
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https://www.oercommons.org/courses/light-scavengers-2/view
https://www.youtube.com/watch?v=zBosbqByR3c

Evidence of Student Success

The activity sheets should be used as assessments as you move through the lessons.

Students should create 2 posters the end of the light lesson. Look at Posters on Light

Interaction for details.

1 Students should be able to express (in writing or by speaking) how light waves interact with
various substances.

1 Culminating Project - Students should design and construct a device that allows

communication across a distance usually light and sound.
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Distance Learning Supports

The goal for science education in the state of Georgia is as follows: All Students, over multiple years
of school, actively engage in science and engineering practices and apply crosscutting concepts to
deepen their understanding of the core ideas in these fields.

The learning experiences provided for students should engage them with fundamental questions
about the world and with how scientists have investigated and found answers to those questions.
This lesson includes the disciplinary core ideas, science and engineering practices and crosscutting

conceﬁts to activeli enc.;ac';e students in exilorinc.; science conceits with real world topics. As part of
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