Grade 1 Science, Unit 4

Light and Sound

Overview

Unit abstract

In this unit of study, students are expected to develop understanding of the relationship between sound and
vibrating materials as well as between the availability of light and the ability to see objects. The idea that light
travels from place to place can be understood by students at this level by placing objects made with different
materials in the path of a beam of light and determining the effect of the different materials.

The crosscutting concept of cause and effect is called out as an organizing concept for the disciplinary core
ideas. In the first-grade performance expectations, students are expected to demonstrate grade-appropriate
proficiency in planning and carrying out investigations and constructing explanations and designing solutions.
Students are expected to use these practices to demonstrate understanding of the core ideas.

Essential questions

e  What happens when materials vibrate?

e  What happens when there is no light?
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Written Curriculum

Next Generation Science Standards

1. Waves: Light and Sound

Students who demonstrate understanding can:
1-PS4-2. Make observations to construct an evidence-based account that objects can be seen only when
illuminated. [Clarification Statement: Examples of observations could include those made in a completely
dark room, a pinhole box, and a video of a cave explorer with a flashlight. Illumination could be from an
external light source or by an object giving off its own light.]

The performance expectations above were developed using the following elements from the NRC document A Framework
for K-12 Science Education:

Science and Engineering Crosscutting Concepts
Practices PS4.B: Electromagnetic Radiation

Cause and Effect

Constructing Explanations and = Objects can be seen if light is » Simple tests can be designed to
Designing Solutions available to illuminate them or if they gather evidence to support or
Constructing explanations and give off their own light. (1-PS4-2) refute student ideas about causes.
designing solutions in K-2 builds on (1-PS4-2)

prior experiences and progresses to

the use of evidence and ideas in

constructing evidence-based accounts

of natural phenomena and designing

solutions.

= Make observations (firsthand or

from media) to construct an
evidence-based account for
natural phenomena (1-PS4-2)

Connections to other DCIs in first grade: N/A

Articulation of DCIs across grade-levels: 4.PS4.B (1-PS4-2)

Common Core State Standards Connections:

ELA/Literacy -

W.1.2 Write informative/explanatory texts in which they name a topic, supply some facts about the topic, and provide
some sense of closure. (1-PS4-2)

W.1.7 Participate in shared research and writing projects (e.g., explore a number of “how-to” books on a given topic
and use them to write a sequence of instructions). (1-PS4-2)

W.1.8 With guidance and support from adults, recall information from experiences or gather information from
provided sources to answer a question. (1-PS4-2)

SL.1.1 Participate in collaborative conversations with diverse partners about grade 1 topics and texts with peers and
adults in small and larger groups. (1-PS4-2)
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Grade 1 Science, Unit 4

Light and Sound

1. Waves: Light and Sound

Students who demonstrate understanding can:

1-PS4-3: Plan and conduct an investigation to determine the effect of placing objects made with different
materials in the path of a beam of light. [Clarification Statement: Examples of materials could include
those that are transparent (such as clear plastic), translucent (such as wax paper), opaque (such as
cardboard), and reflective (such as a mirror).] [Assessment Boundary: Assessment does not include the speed

of light.]

The performance expectations above were developed using the following elements from the NRC document A Framework

for K-12 Science Education:

Science and Engineering Practices

Planning and Carrying Out

Investigations

Planning and carrying out investigations

to answer questions or test solutions to

problems in K-=2 builds on prior

experiences and progresses to simple

investigations, based on fair tests,

which provide data to support

explanations or design solutions.

= Plan and conduct investigations

collaboratively to produce data to
serve as the basis for evidence to
answer a question. (1-PS4-3)

= Some materials allow light to pass
through them, others allow only
some light through and others
block all the light and create a
dark shadow on any surface
beyond them, where the light
cannot reach. Mirrors can be used
to redirect a light beam.
(Boundary: The idea that light
travels from place to place is
developed through experiences
with light sources, mirrors, and
shadows, but no attempt is made
to discuss the speed of light.) (1-
PS4-3)

Crosscutting Concepts

Cause and Effect
= Simple tests can be designed to
gather evidence to support or
refute student ideas about causes.
(1-PS4-3)

Connections to other DCIs in first grade: N/A

Articulation of DCIs across grade-levels: 2.PS1.A (1-PS4-3)

Common Core State Standards Connections:

ELA/Literacy -
W.1.7

and use them to write a sequence of instructions). (1-PS4-3)

W.1.8

provided sources to answer a question. (1-PS4-3)

SL.1.1

adults in small and larger groups. (1-PS4-3)

Participate in shared research and writing projects (e.g., explore a number of “how-to” books on a given topic
With guidance and support from adults, recall information from experiences or gather information from

Participate in collaborative conversations with diverse partners about grade 1 topics and texts with peers and

Bristol-Warren, Central Falls, Cranston, Tiverton, and Woonsocket, with process support from The Charles A. Dana

Center at the University of Texas at Austin




Grade 1 Science, Unit 4

Light and Sound

1. Waves: Light and Sound

Students who demonstrate understanding can:

1-PS4-1. Plan and conduct investigations to provide evidence that vibrating materials can make
sound and that sound can make materials vibrate. [Clarification Statement: Examples of
vibrating materials that make sound could include tuning forks and plucking a stretched string. Examples
of how sound can make matter vibrate could include holding a piece of paper near a speaker making
sound and holding an object near a vibrating tuning fork.]

The performance expectations above were developed using the following elements from the NRC document A

Framework for K-12 Science Education:

Science and Engineering Practices

Planning and Carrying Out Investigations

Planning and carrying out investigations to answer

questions or test solutions to problems in K-2 builds

on prior experiences and progresses to simple

investigations, based on fair tests, which provide

data to support explanations or design solutions.

= Plan and conduct investigations collaboratively to

produce data to serve as the basis for evidence
to answer a question. (1-PS4-1)

Connections to Nature of Science

Scientific Investigations Use a Variety of
Methods
= Science investigations begin with a question. (1-
PS4-1)
= Scientists use different ways to study the world.
(1-PS4-1)

PS4.A: Wave Properties
= Sound can make matter
vibrate, and vibrating
matter can make sound.

(1-PS4-1)

Crosscutting Concepts

Cause and Effect
= Simple tests can be
designed to gather
evidence to support or
refute student ideas about
causes. (1-PS4-1)

Connections to other DCIs in first grade: N/A

Articulation of DCIs across grade-levels: N/A

Common Core State Standards Connections:
ELA/Literacy -

W.1.7 Participate in shared research and writing projects (e.g., explore a number of “how-to” books on a given
topic and use them to write a sequence of instructions). (1-PS4-1)
W.1.8 With guidance and support from adults, recall information from experiences or gather information from
provided sources to answer a question. (1-PS4-1)
SL.1.1 Participate in collaborative conversations with diverse partners about grade 1 topics and texts with peers
and adults in small and larger groups. (1-PS4-1)
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Grade 1 Science, Unit 4 Light and Sound

Clarifying the standards

Prior learning

There are no disciplinary core ideas that are considered prior learning for the concepts in this unit of study.

Progression of current learning

Driving question 1
What happens to our ability to see objects when there is no light?

Concepts Practices
e Simple tests can be designed to gather e Design simple tests to gather evidence to
evidence to support or refute student ideas support or refute ideas about cause-and-
about causes. effect relationships.
e Objects can be seen if light is available to e Make observations (firsthand or from
illuminate them or if they give off their media) to construct an evidence-based
own light. account for natural phenomena.

e Make observations (e.g., in a completely
dark room, using a pinhole box, using
video of a cave explorer with a flashlight)
to construct an evidence-based account that
objects can be seen only when illuminated
(from an external light source or by an
object giving off its own light).

Driving question 2
What happens when objects made with different materials are placed in the path of a beam of
light?

Concepts Practices

e Simple tests can be designed to gather e Design simple tests to gather evidence to
evidence to support or refute student ideas support or refute ideas about cause-and-
about causes. effect relationships.

e Some materials allow light to pass through ¢ Plan and conduct investigations
them, others allow only some light through, collaboratively to produce data to serve as
and others block all the light and create a the basis for evidence to answer a
dark shadow on any surface beyond them, question.

where the light cannot reach. . .
£ e Plan and conduct an investigation to

e Mirrors can be used to redirect a light determine the effect of placing objects
beam. (Boundary: The idea that light made with different materials in the path of
travels from place to place is developed a beam of light. Materials can be:
through experiences with light sources, — Transparent (clear plastic, glass)
mirrors, and shadows, but no attempt is — Translucent (wax paper, thin cloth)
made to discuss the speed of light.) — Opaque (cardboard, construction

paper)
— Reflective (a mirror, a shiny metal
spoon)
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Driving question 3
What happens when materials vibrate?

Concepts Practices
e Sound can make matter vibrate, and ¢ Plan and conduct investigations to provide
vibrating matter can make sound. evidence that vibrating materials can make
sound and that sound can make materials

e Simple tests can be designed to gather
evidence to support or refute student ideas
about causes. e Examples of vibrating materials that make

sound could include tuning forks and

plucking a stretched string.

vibrate.

e Examples of how sound can make matter
vibrate could include holding a piece of
paper near a speaker making sound and
holding an object near a vibrating tuning
fork.

Integration of content, practices, and crosscutting concepts

In this unit of study, students plan and conduct investigations and make observations as they explore sound
and light energy. Students describe the relationships between sound and vibrating materials and the availability
of light and the ability to see objects. They also investigate the effect on a beam of light when objects made of
different materials are placed in its path. Throughout the unit, students will use their observations and data as
evidence to determine cause-and-effect relationships in the natural world.

Students begin this unit by observing objects with and without available light. They need opportunities to
observe a variety of objects in both illuminated and non-illuminated settings. For example, observations could
be made in a completely dark room, or students can use a pinhole box to observe objects. Students can also
watch videos of cave explorers deep in the earth, using light from a single flashlight. With experiences such as
these, they will come to understand that objects can be seen only when illuminated, either from an external
light source or by when they give off their own light.

Next, students plan and conduct simple investigations to determine what happens to a beam of light when
objects made of various materials are placed in its path. Students need the opportunity to explore the
interaction of light with a variety of materials, and they should record what they observe with each one. When
selecting materials to use, teachers should choose some that allow all light to pass through (transparent), some
that allow only a portion of the light to pass through (translucent), some that do not allow any light to pass
through (opaque), and some that redirect the beam of light (reflective). Examples could include clear plastic,
glass, wax paper, thin cloth, cardboard, construction paper, shiny metal spoons, and mirrors.

As students observe the interaction between light and various materials, they should notice that when some or
all of the light is blocked, a shadow is created beyond the object. If only a portion of light is blocked
(translucent materials), a dim shadow will form, and some light will pass through the object. If all the light is
blocked (opaque materials), students will see only see a dark shadow beyond the object. They will also
observe that shiny materials reflect light, redirecting the beam of light in a different direction. Students should
use their observations as evidence to support their explanations of how light interacts with various objects.

After investigating light energy, students continue to plan and conduct investigations to develop an
understanding of some basic properties of sound. Students can use a variety of objects and materials to observe
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Grade 1 Science, Unit 4 Light and Sound

that vibrating materials can make sound and that sound can make materials vibrate. Students need multiple
opportunities to experiment with a variety of objects that will make sound. Some opportunities could include:

e Gently tapping various sizes of tuning forks on a hard surface.
e Plucking string or rubber bands stretched across an open box.
e Cutting and stretching a balloon over an open can to make a drum that can be tapped.

e Holding the end of a ruler on the edge of a table, leaving the opposite end of the ruler hanging over the
edge, and then plucking the hanging end of the ruler.

e Touching a vibrating tuning fork to the surface of water in a bowl.

e Placing dry rice grains on a drum’s surface, then touching the drum with a vibrating tuning fork or
placing the drum near the speaker of a portable sound system.

e Holding a piece of paper near the speaker of a portable sound system.

As students conduct these simple investigations, they will notice that when objects vibrate (tuning forks that
have been tapped and string, rubber bands, and rulers that have been plucked), sound is created. They will also
notice that sound will cause objects to vibrate (sound from a speaker causes rice grains to vibrate on the
surface of a drum, the vibrating tuning fork causes ripples on the surface of water, and sound from the speaker
also causes paper to move). Students should use these types of observations as evidence when explaining the
cause-and-effect relationship between sound and vibrating materials.

Integration of DCI from prior units within this grade level

In Unit 5, Communicating With Light and Sound, students will continue to develop their understanding of the
relationship between sound and vibrating materials, the idea that light travels from place to place, and the
relationship between the availability of light and the ability to see objects. Students will apply their knowledge
of these science concepts as they engage in engineering design to solve a simple problem involving
communication with light and sound.

Integration of English language arts

To integrate the CCSS for English Language Arts into this unit, students need opportunities to read
informational texts in order to gather information about light and sound. With adult guidance, they identify the
main topic and retell key details from texts and ask and answer questions about key details. Students should
also participate in shared research and writing projects. They can gather information from a variety of
preselected, grade-level appropriate texts and resources, and use that information to answer questions about
light and sound. In pairs or small groups, students can use pictures and words to create simple books about
vibration (sound) and illumination (light). The students’ writing should include facts about the topic and have
a sense of closure. Throughout the unit of study, students need multiple opportunities to share their
experiences with light and sound in collaborative conversations with adults and peers, in small- and large-
group settings.

Future learning
The following disciplinary core ideas are future learning related to concepts in this unit of study.
By the end of Grade 2, students know that:

e Different kinds of matter exist and many of them can be either solid or liquid, depending on
temperature. Matter can be described and classified by its observable properties.

e Different properties are suited to different purposes.
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e A great variety of objects can be built up from a small set of pieces.
By the end of Grade 4, students know that:

e An object can be seen when light reflected from its surface enters the eyes.

Number of Instructional Days

Recommended number of instructional days: 20 (I day = 30—45 minutes)

Note—The recommended number of days is an estimate based on the information available at this time.
Teachers are strongly encouraged to review the entire unit of study carefully and collaboratively to determine
whether adjustments to this estimate need to be made.

Bristol-Warren, Central Falls, Cranston, Tiverton, and Woonsocket, with process support from The Charles A. Dana
Center at the University of Texas at Austin



