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Unit Focus

In this unit, students will learn about visible light and its interactions with the environment. Students will learn about sources of light. Students
will learn about light's interactions with objects and other light such as reflection, refraction, diffraction, interference, and absorption. Students
will use particle and wave models to describe and explain light's behavior. Students will learn about the colors of visible light and their causes.
Summative assessments may include application problems, experimental designs, laboratory practices, data analyses, models, and position
statements. These may be in the form of stand-alone tasks or as part of quizzes, tests, labs, or other assignments. Primary instructional
materials may include the course textbook, supplemental print and online resources, and related laboratory equipment and materials.

Stage 1: Desired Results - Key Understandings
Established Goals Transfer

Next Generation Science Standards (DCI)
Science: 8

A wave model of light is useful for
explaining brightness, color, and the
frequency-dependent bending of light at
a surface between media. PS4.6.B3
However, because light can travel
through space, it cannot be a matter
wave, like sound or water waves.
PS4.6.B4
The path that light travels can be traced
as straight lines, except at surfaces
between different transparent materials

T1 (T3) Collect, analyze, and evaluate the quality of evidence in relation to a question.
T2 (T5) Communicate scientific information clearly, thoroughly, and accurately.
T3 (T2) Design an investigation or model using appropriate scientific tools, resources, and
methods.
T4 (T4) Develop a valid scientific conclusion, assess its validity and limitations, and
determine future course of actions to inspire further questions.
T5 (T1) Integrate knowledge from a variety of disciplines and apply it to new situations to
make sense of information, formulate insightful questions, and/or solve problems.
T6 (T6) Use mathematics to represent physical variables and their relationships, to make
quantitative predictions, and to solve problems.

Meaning

Understandings Essential Questions
Page 42 of 44

Report produced by Eduplanet21 on: Thu, February 15, 2018 at 2:19 PM



(e.g., air and water, air and glass) where
the light path bends. PS4.6.B2
When light shines on an object, it is
reflected, absorbed, or transmitted
through the object, depending on the
object''s material and the frequency
(color) of the light. PS4.6.B1

Science: 11

Information can be digitized (e.g., a
picture stored as the values of an array
of pixels); in this form, it can be stored
reliably in computer memory and sent
over long distances as a series of wave
pulses. PS4.9.A2

U1 (U483) The speed of a wave is the
product of its frequency and wavelength and
is dependent on the medium through which it
is traveling.
U2 (U480) Waves carry energy, not matter,
from one location to another.
U3 (U481) Wavelength, frequency, and
amplitude are properties of a wave that
determine its characteristics (e.g., pitch,
color, sound, energy).
U4 (U477) Objects can be seen if light is
available to illuminate them or if they give off
their own light.
U5 (U478) Some materials (e.g., mirrors)
reflect light, some allow light to pass through,
while others block light and create shadows.
U6 (U484) When waves encounter a new
object or medium, they can reflect, refract,
interfere, diffract, or absorb depending on the
properties of the material.
U7 (U486) Electromagnetic radiation can be
represented by oscillating magnetic and
electric fields (waves) or as photons. Each
model can be used to explain different
phenomena.
U8 (U487) Photoelectric materials such as
solar panels emit electrons when they absorb
light with high-enough frequency.
U9 (U485) Electromagnetic radiation is used
in scientific applications and everyday
purposes.
U10 (U482) Information can be converted
into a digital form so that it can be stored or
transmitted as a wave over great distances
without significant degradation.

Q1 (Q482) How does understanding that all
waves are not the same help us make
advancements that improve our world?
Q2 (Q479) How do we use waves to explain
what we see and hear in the world around
us?
Q3 (Q483) Why are multiple models of light
needed to explain its behavior?
Q4 (Q478) How are wave properties evident
in everyday life?
Q5 (Q481) How are waves used to transfer
energy and send and store information?
Q6 (Q456) How quickly does an object
consume or produce energy?
Q7 (Q453) How does energy convert to work
or other forms of energy?
Q8 (Q451) What does energy look and feel
like?

Acquisition of Knowledge and Skill

Knowledge Skills

S1
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Differentiate between luminous and
illuminated objects

S2

Explain where the colors of a rainbow come
from

S3

Explain why objects appear to have certain
colors

S4

Explain how light is generated

S5

Explain why light can be thought of as a
wave or a particle

S6

Explain and predict how light will interact
with various media (reflection, refraction,
diffraction, and absorption)

S7

Explain why objects can be translucent,
transparent, or opaque

S8

Trace the path of light as it encounters plane,
concave, and convex lenses
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