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Welcome from the GaDOE Science Team
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3 Ways to Stay In Touch with the
GaDOE Science Team

Reach out via email:
Keith Crandall, Science Program Manager,
kcrandall@doe.k12.ga.us

Judie Beccaro, Content Integration and Special Education Specialist in Science
Judith.Beccaro@doe.k12.ga.us

Laura Canepa-Redondo, ESOL Science Program Specialist,
Laura.Canepa-Redondo@doe.k12.ga.us

Renee Shirley-Stevens, Science Program Specialist,
renee.shirley-stevens@doe.k12.ga.us

Sign up for our Science Listserv to
receive the latest updates:

To receive, send a blank email to any of these:

FOIIOW US In TWItter: oScience K-5: join-science-k-5@list.doe.k12.ga.us

@GaDOEScience oScience 6-8: join-science-6-8@list.doe.k12.ga.us
oScience 9-12: join-science-9-12@list.doe.k12.ga.us
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The Vision for Science Education in the
Georgia Standards of Excellence

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.

Students should be involved in "figuring out” not just "learning
about" science.

Our efforts are aimed at igniting curiosity and keeping students
always wondering about the world around them!
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Professional Learning Catalog

GaDOE Professional Learning Events

=2 +GaDOE Professional
Learning Catalog

Recorded Webi
SordeaiEner GaDOE Science: Crosscutting Concepts

Join Keith Crandall from the GaDOE science team to explore the
crosscutting concepts. This video walks though what crosscutting
concepts are, how they are represented in the GSE science standards,
and how they can be leverage to assist students in sense making in
science. This video, also, shares some resources 1o assist in utilizing
crosscutting concepts in the science classroom.

Recorded Webinar

e Science Professional
Learning

GaDOE Science: Argumentation in Science

Join Keith Crandall of the GaDOE Science team and Sarah Welch from
the GaDOE ELA team to discuss argumentative writing in science. The
video walks through the pieces of a scientific arguments and how to
help students write scientific arguments. The video emphasizes the
pieces of C-E-R and describes the why the different pieces are
important to student's scientific arguments.

Recorded Webinar < =
GaDOE Science: 3D Science Reset

Join Keith Crandall of the GaDOE Science team to explore 3-
Dimensional science. This can be a resource for new science
educators, educators that are new to science, or educators that have
not taught science in a while. The video details the parts of 3-D
science and the uses in the classroom to help students be successful
learning science. This video, also, discusses resources that can be
used 1o help teachers design 3-D science lessons.

Recorded Webinar ” <
GaDOE Science 3D Science for

Instructional Coaches

Join the GaDOE Science team in exploring what science looks like in a
3-dimensional science classroom. This video takes instructional
coaches through the dimensions of science, shows how it applies in
the science classroom, and introduces resources to assistin 3-
dimensional science teaching.
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Reading, Writing, and Science: The
Perfect CO m b 1N a'“ on GROE Reading, ‘A’cr;t:gi,n:?i(;:c—ie;-ﬁez: The Perfect

 This playlist focuses on
Integrating literacy into science

lessons.
1 - Si:gi;g_ar Reading i u: 9 efore an _rieii ITlan
* Provides ideas to support uitis s | el | poiax | pmani
students in reading, writing and Grades K12 i Eraces
science.

» Resources to go with the videos
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Real Science Analytical Reading Academic Writing

Literacy

VI d e0S Classroom writing falls on a spectrum. Sentence Frames to Introduce Diagrams
*As you can see in this

—— .
Writing to Learn (exploratory) Writing for a Finished Product y -
illustration,

*Figure 1 shows

*See the diagram for

What am | learning?
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Self-Paced PL

* Only available through the PL tab of SLDS

« Earn a badge for completion!

« 3D Science Instruction

« 3D Science Lesson Design and Supports for All Students

K "

/ o\ .
~ e : == 3D Science
: " ( 3D Science : ’ :

Design

Instruction
structio -/~ Supports

Three Dimensional Science Instruction 3D Science Lesson Design and Supports for All Students Py
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Course Resources
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Guide for Effective Science Instruction for
All Students

Guide for Effective Science

 Accelerating Learning Instruction for All Students

This document provides support for engaging and
accelerating student leaning in the science classroom.

Richard Woods, Georgia’s School Superintendent | Georgia Department of Education | Educating Georgia’s Future @~ ... T Ty s


https://lor2.gadoe.org/gadoe/file/62dec2a4-7f80-4c31-b6c8-2033dcb748a1/1/Guide-for-Effective-Science-Instruction-for-All-Students.pdf

Progressions

How do standards build from one grade to the next?
Core ldea Progressions for Grades K-8

Purpose: These charts can be used to follow the progression of Disciplinary Core ideas through grade levels K-8 and
includes a description for how to connect the standards in a way that helps a student continue progressing when learning
about the disciplinary core ideas of science.

Instructions for Using This Document: Find the grade that you teach in the hyperlinked chart below and click the link to
take you to the chart associated with that grade level. In addition to the standards for your grade level, you will find where
the students encountered the disciplinary core idea in the standards prior to your grade level and where the disciplinary
core idea will be built upon in later years. The first column is the standard for the grade level, the second column is where
the students have encountered the disciplinary core idea most recently, the next column provides a description of the
connection between the recent core idea and the current standard, and then the final column provides the next standard
that will help build on the core idea through eighth grade. This document is designed to assist in understanding how the
disciplinary core ideas develop over time and may also be helpful in building on the disciplinary core ideas.

Kindergarten 18t grade 2 grade D
3 grade 4 grade 5t grade

6" grade 7" grade 8" grade
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tandard Where have Where wi
students Description of Connection siudents
een this ee this
ore idea ore idea
efore? gain?
S2E1 S1E1 < The teacher can have students make observations about different types of weather, weather patterns |/S4E1
in their areas and identify different types of precipitation. Have students discuss how the weather
varies by season. Then teachers can have students construct explanations about the causes and
effects of weather on the school grounds.
S2E2 SKE1 *+ The teacher should have students make observations about the sky during the day and at night. The || S4E2
teacher can then have students develop a model to communicate how the sky is changing during the
day and at night. The students can then link to the patterns that they noticed in the sun and moon.
The students should make observations about how the sun moves and changes shadows, how the
day length changes and how the moon changes over time.
S2E3 S1E1 % The teacher can have students make observations about different types of weather, weather patterns || S3L2
in their areas and identify different types of precipitation. Have students discuss how the weather
varies by season. Then teachers can have students construct explanations about the causes and
effects of weather on the school grounds.
S2P1 SKP1 (a, b) + Students should explore the physical characteristics of different objects that are made of different S3P1/S5P1
materials. Students should use their senses and basic science tools to classify common objects.
Students can then describe how structures can be built from smaller building blocks that can be taken
apart and rearranged to build new structures. Students can then observe and describe how some
changes in matter are permanent and others are reversible.
S2pP2 SKP2 < The teacher can have students plan and carry out investigations about motion of objects and how S4P3
physical attributes of an object affect the motion. The student can then add pushing and pulling the
object to the investigation. The student can then design a device to change the speed or the direction
of an object and collect data to decide if the solution works as intended on the motion of the object.
S2L1 1L1 * Students can develop models to identify the different parts of a plant. Then students can plan and 5L1

carry out an investigation about the life cycle of a plant from a seed and then record observations as
the plant grows. The students can then compare their models to the observations that they made
during the investigation. Finally, students can construct an explanation about an animal's role in
dispersing seeds or pollination of plants.

Richard Woods, Georgia’s School Superintendent | Georgia Department of Education | Educating Georgia’s Future
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Choice Boards

N e w

Science Choice board Ex:

These choice boards are based on the Georgia St:
Science. The choice boards are designed in stude
sent home. These choice boards are designed to t
technology.

Science and Engineering Practices Descriptions
Kindergarten
jS\ g[ade
2" grade
3" grade
4" grade
5(h Q[ﬁd&
6" grade
Zlh g[ade
8" grade
Biology
Chemistry
. S
Physical Science
Physics
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Kindergarten
Standard: SKP1

Directions: Every day choose one box to complete. Once the activity is completed, mark
though the box so that you know it has been completed. Once you have completed all the
activities and marked through all the boxes, complete the final activity at the bottom of this

sheet.

Ask a family member to walk
around your home with you.
Gather several objects that

are made of different
materials. Sort the materials
into different categories
based on observations that
you make.

Talk with a family member
about objects that you
observe inside and outside
your home. Come up with a
few questions that might help
you compare and contrast
the different objects.

Ask a member of your
household to gather some
small objects for you to sort
based on observations that

you make about their

physical characteristics.
(Parent note: this could be
buttons, small toys, cloth, or
anything that is small enough
and safe for students to hold
and observe using their
senses)

Discuss with a member of
your household what might
objects might float. Describe
why you believe these
objects will float.

Discuss with a member of
your household what objects
might sink. Describe why you

believe these objects will

sink.

Plan an investigation, with an
adult, to see what objects will
sink and what objects will
float. Make a prediction about
what objects will float and
what objects will sink.

: Discuss, with an adult in your household, what types of characteristic you

noticed about the different types of objects you observed. Then design a boat that you think will
float based on those characteristics. This design can be shown in multiple ways such as drawn,
written, video or audio recording.

Choice boards Link

G‘%PF

Science and Engineering Practices

=ngineering Practices are “how" students engage with science content
e are the behaviors that scientists engage in when they work in

wreers. We want to foster these behaviors in our children so that they
»w scientists’ function in the real world. When students understand

, they will have a better understanding of science. Also, keep in mind

: behaviors are things that kids do naturally to figure things out. Using
ngineering practices will help students focus those natural behaviors
ence affects the world around them.

ce and Engineering practices that are the same at all grade levels
igh twelfth grade. However, they differ in the complexity of the
rious grade levels. The Science and Engineering Practices are as

estions

3 and using models

nd carrying out investigations

and interpreting data

hematics and computational thinking
ng an explanation

in argument from evidence

aluate, and communicate information

ce and Engineering Practices are important to students and have
ins in the classroom. So, let us explore each of the Science and
ices to give a clearer picture of what they look like when our students

Ga “OE
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https://lor2.gadoe.org/gadoe/file/a7ae6e20-11e4-4dcc-8e67-4b8fb311e130/1/Science%20Choice%20Board%20Examples.pdf

Self-Evaluation Checklist Example

Self- Evalt

These checklists ar
understanding. The ct
aligns with the Georg

How to use:

Teacher directions: Give tt
move through the unit. Dott
of the tool based on the sta
it with them a few times let |
it can be used to identify arn
help. Feel free to refer to th
tutoring. Also note, the und
and the bolded cross cutti

K-2 teachers should use the
based on the science stand
second grade have two opti
of the options does not con
along with the checklist. Ke
understanding the checklist
standard.

*Multiple crosscutting conce
fits best is dependent on th
These checklists just contai
but should not limit teacher

S6E1 Te

S6E2 Te:

S6E3 Te:

Directions: Consl
every day. If you
and record the di
include grades, e»
mastery.

O Ask guestic
system, an
with the ad

O Geo
O Helic
O Bigl

*Crosscutting co

O Develop a
galaxy and

O Analyze an
system in i
O Size

O Surf

O Rela

O Abili

O Develop ar
govemns the

*Crosscutting co

O Ask guestic
location of:

O Comr

O Aste

O Met

*The focus cross

Directions: Consid
every day. If you fe
and record the dal
include grades, exp
mastery.

O Develop am
positions of t

*The crosscutting

O Construct an
O Solar
O Lunar

O Analyze and
sunlight throi

*The focus crossc

Directions: Consid
every day. If you fe
and record the dal
include grades, exp
mastery.

O Ask guestior

communicat
Oceal
O Rivers
O Lakes
O Swamr
O Grour
a
m}

[}

Aquife
Ice

O Plan and cal

atmospheric
Evapt
Conds
Precit
Trans
Infiltra
Grour
Runoi

[}

O
O
O
O
O
O

Ask questior
composition,

O Analyze and
effects of:

O Wave

O Currel

O Tides

*Focus crosscuttii

S6E4 Te:

Directions: Consid

S6E5 Te:

Directions: Consid

every day. If you fe  every day. If you fe

and record the dal
include grades, exp
mastery.

O Analyze and
Earth’s atmo

O Tropo

O Strato

O Meso

O Them

*The focus crossc
concept is cause ¢
weather condition

O Plan and cai
transfers hez

O Cond

O Conve

O Radia

O Develop am
rotation of th

O Construct an
fronts, and a
O Toma

O Thunc

O Other

O Analyze and
evaporating |
hurricanes.

Georgia Dep:

and record the dat
include grades, exp
mastery.

O Ask question
O Crust
O Mantk
O Inneri
O Outer

O Using:
O Temp
O Densil
O Thickr
O Comp

O Flan and car
minerals con

O Construct an
rocks chang

*The crosscutting

0O Ask question
O Weatt
O Agent
O Agent
O Emnvirc

ooooo

Sixth grade
S6E6 Teacher Evaluation and Reflection Tool

Directions: Consider what we have leamned and where you are at the end of class
every day. If you feel that you have mastered the topic, then you may check it off
and record the date. On the back, record evidence of your mastery. Evidence could
include grades, explanations or description of project/assignments that support your
mastery.

Conversation of natural resources

O Ask guestions to determine the differences between renewable/sustainable
energy and nonrenewable energy resources and how they are used in our
everyday lives.

O Renewable

Hydro

Solar

Wind

Geothermal

Tidal

Biomass

Nonrenawabla

Nuclear — uranium

Fossil fusls

il

Coal

Matural gas

oooon

O Design and evaluate solutions for sustaining the quality and supply of natural
resources such as:
O Air
O Saoil
O Water

O Construct an argument evaluating contributions to the rise in global temperaturas
over the past century.
Sourcas of evidence:

O Tables
Graphs
Maps of global temperaturas
Maps of regional temperatures
Atmospheric levels of greenhouse gasses
Carbon dioxide
Methane

*The crosscutting concept is cause and effect*

Georgia Department of Education
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GSE Science Flowchart

Gabor

The Georgia Standards of Excellence in science represent a shiff in instructional practice. Instruction should engage students in science and engineering
practices as they make sense of a phenomena, apply crosscutting concepts and deepen understanding of disciplinary core ideas. Use this matrix as you
find resources and edit your own to better align with this instructional approach.

GSE Science Flowchart

Is the lesson/activity . Is the intent of the Yes Will students have Are science 1deas developed
T . Yes €5 . i Yes -
A | aligned to the content — lesson clear that = | direct (or media) | — as students engage in a
R of the standards? students will make experience with phenomenon? Will students
T sense of a phenomenon? the phenomenon? be figuring out?
No
No LNO 1N0
v L
Check Searchable resources: Phenomena should Phenomenon
standards GSTA phenomena be engaging, should anchor Yes
bank observable, and science 1deas
accessible
L
Is lesson student- Does lesson Can students Are science and
centered, where : Yes actively engage Yes identify and use Yes engineering practices used
student ideas and all students to D E— gcrosscutting -— to make sense of
feedback are valued? connect with prior concepis as tools? phenomenon?
experiences?
P lND l
l No No
D he oh How can the The SEPs
Yes oes the p cnomenon lesson build should not be
relate to diverse ficienc )
backgrounds? Are e used in
grounes: with CCCs? isolation
students given all
L 1 driving questions? X T -
This lesson/activity will
Do student artifacts actively engage students in
show reasoning Yes . the 3D elements of our
1 [ =7 v 1
behind answers’ science GSE!
Georgia Department of Education
-
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https://lor2.gadoe.org/gadoe/file/571325d6-d49b-4bf9-a127-e3f6f94502fd/1/Science%20Content%20Alignment%20Flowchart%20GPS%20to%20GSE.pdf

SEP and CCC Supnport

- - . f - The cross-cutting concepts span all science courses K-12. This document contains a short explanation of each cross-cutting concept and ideas that
SuPportmg Science and Engmeermg Practices 6-12 can be used to support students when building knowledge around each CCC in the science classroom. Students may need a support to allow them
Science and engineering practices that span all science courses K-12. This document contains a short explanation of each SEP and ideas that can to be successful in interacting with the science content and the cross-cutting concepts are one part of providing that support to students. This

be used to support students when using each SEP in the science classroom. Students need supports to allow them to be successful in interacting document is designed to provide suggestions for how students can interact with the science and engineering practices. This document also

with the science content. This document is designed to provide suggestions for how students can interact with the science and engineering provides support suggestions to assist students as they interact with the CCCs.

practices. This document also provides support suggestions to assist students as they interact with the SEPs.

Tips for including the Cross-cutting Concepts

Tips for engaging students with the practices + Start every lesson with a phenomenon that students can “figure out” as they work though the lesson
«  Start every lesson with a phenomenon that students can “figure out” as they work though the lesson + Include a science and engineering practice in every lesson to assist students in “figuring out” a phenomena
« Include a science and engineering practice in every lesson to assist students in “figuring out’ a phenomena * The crosscutting are designed to assist students in organizing information. It is essential that students be aware of the cross-cutting
« Create a classroom culture of “figuring out” where students are able to obtain, evaluate, and communicate information to explain a concepl so that it becomes part of their toolkit when examining any science concept.
phenomena * Include the cross-cutting concept within the lesson as a lens that students are viewing the material through.
« Be sure that students are able to work through the entire obtain, evaluate, and communicate cycle + Always use the cross-cutting concepts in context with a science and engineering practice and a disciplinary core idea.
« Ask students to use evidence to support their thinking. One way to do this is to ask students to justify their thinking. « The cross-cutting concepts should be used to deepen student understanding of the disciplinary core ideas.
+ Obtain, evaluate, and communicate will easily align with all of the cross-cutting concepts.
Science and engineering practices (SEP) A few options for interacting with SEPs Support suggestions to be used as needed
Patterns
Ask Questions and Define Problems « Have students ask: « Provide students with question stems X — — N N X -
Ask questions about natural phenomena. o Verbal questions « Ensure that students have fime to think Cross-cutting concept Prompts to elicit student thinking about Science and engineering practices that
Students instinctively have questions, and o Written question « Observe images, videos, and/or various phenomena most easily align
this practice is about harnessing those + Have students observe different phenomena demonstrations ) o o ) ) )
questions to help students explain the world and use that to formulate questions that can |+ Provide students with graphic organizers Patterns o * What relationships did you notice Inyour (e Analyzing and interpretingdata
around them. be used to obtain information « The teacher should consider Observed repeated similarities in the world observations? * Mathematical and computational thinking
« Have students use questions to identify Charting/recording questions somewhere around us. This cross-cutting concept can be «  What Patterns did you notice in the
information needed to obtain additional students can see used to organize the information about the material that you were observing? Sentence Frames for Student Use
information « The teacher should model writing scientific world and universe around us. * What do the relationships or patterns that
« Provide students with a list of questions and questions you noticed mean for the science concept |« The pattern that | noticed is
have students choose the scientific questions |«  The teacher should consider having students that the lesson is focused on? because
that will help obtain information about a raviea a nnn_eniantifin question to be a * Do you expeet this nattarn to ha stahle - Wha pattern continues then
phenomenon o= over time?'

SEP Support Document CCC Support Document

Richard Woods, Georgia’s School Superintendent | Georgia Department of Education | Educating Georgia’s Future
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https://lor2.gadoe.org/gadoe/file/129d3605-c6a4-409d-97a6-264d4acda442/1/Science%20and%20Engineering%20Practices%20Supports.pdf
https://lor2.gadoe.org/gadoe/file/8b7f381e-e18b-47d4-a188-ff2229165f89/1/CCCs%20supports.pdf

Supporting Science and Engineering Practices K-5

Science and engineering practices that span all science courses K-12. This document contains an explanation of each SEP and ideas that can be
used to support students when using each SEP in the science classroom. Students need supports to allow them to be successful in interacting with
the science content. This document is designed to provide suggestions for how students can interact with the science and engineering practices.

This document also provides support suggestions to assist students as they interact with the SEPs.

SEP and CCC Support

Supporting Crosscutting Concepts K-5

The crosscutting concepts (CCC) span all science courses K-12. This document contains a short explanation of each crosscutting concept and
ideas that can be used to support students when building knowledge around each CCC in the science classroom. Students may need support to
allow them to be successful in interacting with the science content and the crosscutting concepts are one part of providing that support to students.
This document is designed to provide suggestions for how students can interact with the science and engineering practices. This document also
provides support suggestions to assist students as they interact with the GCCs.

Tips for engaging students with the practices
+ Use a phenomenon that students can observe and “figure out" as they work through the lesson
+ Include a science and engineering practice in every lesson to assist students in “figuring out” a phenomena
+ Create a classroom culture of “figuring out” where students can obtain, evaluate, and communicate information to explain a phenomena
+ Be sure that students can work through the entire obtain, evaluate, and communicate cycle
* Ask students to use evidence to support their thinking. One way to do this is to ask students to justify their thinking.

Science and engineering practices (SEP)

A few options for interacting with SEPs

Support suggestions to be used as needed

Tips for including the Crosscutting Concepts
* Start every lesson with a phenomenon that students can “figure out” as they work though the lesson
« Include a science and engineering practice in every lesson to assist students in “figuring out” a phenomena
* The crosscutting concepts are designed to assist students in organizing information. It is essential that students be aware of the
crosscutting concept so that it becomes part of their toolkit when examining any science concept.
« Include the crosscutting concept within the lesson as a lens that students are viewing the material through.
« Always use the crosscutting concepts in context with a science and engineering practice and a disciplinary core idea.
» The crosscutting concepts should be used to deepen student understanding of the disciplinary core ideas.
« Obtain, evaluate, and communicate will easily align with all the crosscutting concepts.

Ask Questions and Define Problems

Questions are the engine that drives science and
engineering. Students ask questions about natural
phenomena or define a problem. These questions
can be testable questions (require investigation,
data collection, and data analysis) or researchable
questions (facts, have one answer, answers from
a boaok, video, or on reputable website.) Students
instinctively have questions, and this practice is
about harnessing those questions to help students
explain the world around them and define a
problem.

Identify a question from other types of
statements

Have students identify and/or ask scientific
questions in writing or verbally.

Use phenomena to formulate questions that can
be used to obtain information

Provide students with a list of questions and
have students choose the scientific (testable)
and researchable (non-testable) questions that
will help obtain information about a phenomena
Provide opportunities for students to collaborate
on asking, writing, ~=!~r ~rrinine creootin o

-

SEP Support K-5

Provide students with graphic organizers
Chart or record questions somewhere students
can see throughout the lesson or unit
Model asking scientific questions
Model revising a non-scientific question to be a
scientific question
Provide students with time to think before they
respond.
Provide guestion stems or fill in the blank
questions.
Provide examples and nonexamples of

“'fic questions.

Patterns

Crosscutting concept

Prompts to elicit student thinking about
various phenomena

Science and engineering practices that
most easily align

Patterns

Observed repeated similarities in the natural
and designer world around us. This
crosscutting concept can be used to classify
information about the world and universe
around us, ask questions about the
relationships and causes of phenomena.

What patterns did you notice?

Can you describe the pattern?

What predictions can you make based on the
pattern?

What is the same? What is different?

What comes next? Does it repeat?

CCC Support K-5

Richard Woods, Georgia’s School Superintendent | Georgia Department of Education | Educating Georgia’s Future

Analyzing and interpreting data
Mathematical and computational thinking

Sentence Frames for Student Use

The pattern that | noticed is

From the pattern | predict

because

Ga OE
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https://lor2.gadoe.org/gadoe/items/17384e62-8c86-46e5-bcf3-f361058f18ae/1/?attachment.uuid=3b925ddf-ad9c-43bc-b268-0faeabe3b1d8
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In Depth Look into the SEP and CCC

Science and Engineering Practices

A Science Framework for K-12 Science Education provides the blueprint for developing the Georgia
Standards of Excellence for Science. The Framework expresses a vision in science education that
requires students to operate at the nexus of three dimensions of learning: Science and Engineering
Practices, Crosscutting Concepts, and Disciplinary Core Ideas. The Framework identified a small
number of disciplinary core ideas that all students should learmn with increasing depth and sophistication,
from Kindergarten through grade twelve. Key to the vision expressed in the Framework is for students to
learn these disciplinary core ideas in the context of science and engineering practices. The importance of
combining science and engineering practices and disciplinary core ideas is stated in the Framework as
follows:

Standards and performance expectations that are aligned to the framework must take into
account that students cannot fully understand scientific and engineering ideas without
engaging in the practices of inquiry and the discourses by which such ideas are
developed and refined. At the same time, they cannot learn or show competence in
practices except in the context of specific content. (NRC Framework, 2012, p. 218)

The Framework specifies that each performance expectation must combine a relevant practice of science
or engineering, with a core disciplinary idea and crosscutting concept, appropriate for students of the
designated grade level. In the future, science assessments will not assess students’ understanding of core
ideas separately from their abilities to use the practices of science and engineering. They will be assessed
together, showing students not only “know™ science concepts: but also, students can use their
understanding to investigate the natural world through the practices of science inquiry, or solve
meaningful problems through the practices of engineering design. The Framework uses the term
“practices,” rather than “science processes™ or “inquiry™ skills for a specific reason:

We use the term “practices” instead of a term such as “skills” to emphasize that
engaging in scientific investigation requires not only skill but also knowledge that is
specific to each practice. (NRC Framework, 2012, p. 30)

The eight practices of science and engineering that the Framework identifies as essential for all students
to learn and describes in detail are listed below:

. Asking questions (for science) and defining problems (for engineering)

. Developing and using models

. Planning and carrying out investigations

. Analyzing and interpreting data

. Using mathematics and computational thinking

. Constructing explanations (for science) and designing solutions (for engineering)
. Engaging in argument from evidence

. Obtaining, evaluating, and communicating information

0N B W -
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Take a deeper
look Iinto the
SEPs and CCCs

SEP
CCC

Crosscutting Concepts

Crosscutting concepts have value because they provide students with connections and
intellectual 1ools thar are related across the differing areas of disciplinary content
and can enrich their application of practices and their understanding of core ideas. —
Framework p. 233

A Framework for K-12 Science Education: Practices, Core ldeas, and Crosscutting Concepts
(Framewaork) recommends science education in grades K-12 be built around three major dimensions:
scientific and engineering practices; crosseutting concepts that unify the study of science and engineering
through their common application across fields; and core ideas in the major disciplines of natural science.
The purpose of this appendix is to describe the second dimension—crosscutting concepts—and to explain
its role in the GSE for Science.

The Framework identifies seven crosscutting concepts that bridge disciplinary boundaries, uniting core
ideas throughout the fields of science and engineering. Their purpose is to help students deepen their
understanding of the disciplinary core ideas (pp. 2 and 8) and develop a coherent and scientifically based
view of the world (p. 83.) The seven crosscutting concepts presented in Chapter 4 of the Framework are
as follows:

L. Patterns. Observed patterns of forms and events guide organization and classification,
and they prompt questions about relationships and the factors that influence them.

2 Cause and effect: Mechanism and explanation. Events have causes, sometimes simple,
sometimes multifaceted. A major activity of science is investigating and explaining causal
relationships and the mechanisms by which they are mediated. Such mechanisms can then be
tested across given contexts and used to predict and explain events in new contexts.

3 Seale, proportion, and quantity. In considering phenomena, it is critical to recognize what is
relevant at different measures of size, time, and energy and to recognize how changes in
scale, proportion, or quantity affect a system’s structure or performance.

4. Systems and system models. Defining the system under study—specifying its boundaries
and making explicit a model of that system—provides tools for understanding and testing
ideas that are applicable throughout science and engineering.

5. Energy and matter: Flows, cycles, and conservation. Tracking fluxes of energy and matter
into, out of, and within systems helps one understand the systems” possibilities and
limitations.

6. Structure and function. The way in which an object or living thing is shaped and

its substructure determine many of its properties and functions.

T Stability and change. For natural and built systems alike, conditions of stability and
determinants of rates of change or evolution of a system are critical elements of study.

Ga .\t)li

Georgia Department ol}du:ation


https://lor2.gadoe.org/gadoe/file/7a23fa16-54c4-4ab7-ab78-ff56f55a5e20/1/Science%20and%20Engineering%20Practices%20for%20GSE%20Science.pdf
https://lor2.gadoe.org/gadoe/file/0dcf3ec4-3dec-4faa-98f6-c837ae954e28/1/Crosscutting%20Concepts%20for%20GSE%20Science.pdf
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GSE Planning Cards

« Science and Engineering
Practices

 Crosscutting Concepts
 Planning cards

Science and B
Engineering Practices

Science is nat just a body of Anowiedge Mat reflects current
understanding of the wort, 173 (50 2 56t of practices used
10 estabish, extend and refine hat knowledge.

= Asking Questions (for scence)

« Defining Probiems (for engineering)

+ Deveioping and Using Models

* Planning and Carrying Out Investigations

= Analyzing and Interpreting Data

« Using Mathematics and Computaticnal
Thinking

« Constructing Explanations (for science)

« Designing Solutions (for engineering)

« Engaging in Argument from Evidence

« Obtaining, Evaluating, and Communicating
Information

\ J

7
GSE 3-D Planning Cards

These cants were adapled from materials Lund on
hetosithewondercscience com

Leam More

thewonderofscience.com

Sources

Achiese (3912 Nt germraton of science standards
Washiogin OC Achare

Achieve (3013). NG5S waderce steerts. Wasrgton, DC

Gurnm, Heten (3914} Unng croascting concasts wit

Developing and Using Models

Modelng can 2egin in the eariest grades, with students’

models progressing from concrete ictures™ andibr physical

‘sCaée models 1 MOre ARt representasans of relevant
relaticnshizs in later grades

Student Performance
* ldentify components of the model
= ldenlify relationships between components

+ Use connections to describe, explain, and
predct

What do | think?

elationships &

Asking Questions

‘Students at any grade fevel shouid be able 1o ask guestions of
@ach other about the lexts they read. the features of the
phencmend they céserve, and the conckuaions they daw fom
their models or scientfic Snvestgatons

Student Performance

* Formulate a question that addresses the
phenomenon

= ldentify the nature of the question

- Evaluale the empirical testability of the
question

What do | wonder?
\ie e
3 >
A

i GSE A Science and
3-Dimensional Engineering
Practices
80 &
Planning ;gf @ﬁ@n@
Cards JIR )
4 \ ( ™

L Brainstorm  Classify Improve

\

Asking

Questions

7

Developing and
Using

Models |
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Grab and Go Phenomena Cards

SKE2.a E Phenomenon z

 |deas for phenomena based
on standard and element
« Color Version
* Printable Version 4
. Editable Version

Guiding Question: What physical attributes allow us to identify and describe

. Grades K_3 earth materials?
SKE2.a Z P.henomenoln é

G rad eS 4— 5 Earth Materials Walk on the Playground
(Take students on the playground and collect or take pictures of the
earth materials)

Guiding Question: What physical attributes allow us to identify and describe
earth materials?

Earth Materials Walk on the Playground

L ol

Ga “OE
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Grab and Go
Phenomena Cards

 |ldeas for phenomena based on
standard and element
 Available for:

6-8 grades

Biology

Chemistry

Earth Systems
Environmental Science
Physical Science
Physics

« Grab and Go Phenomena Cards

Richard Woods, Georgia’s School Superintendent | Georgia Department of Education | Educating Georgia’s Future

Grab and Go Phenomena Cards: 6** Grade

S6E1a. Ask questions to determine changes in models
of Earth’s position in the solar system, and origins of
the universe as evidence that scientific theories change
with the addition of new information. (Clarification
statement: Students should consider Earth’s position
in geocentric and heliocentric models and the Big
Bang as it describes the formation of the universe.)

* (Celestial objects from different perspectives
*  What information led to heliocentric model?

S6E1b. Develop a model to represent the position of
the solar system in the Milky Way galaxy and in the
known universe.

® The “Goldilocks Zone™ of solar systems
+ How to measure distance in space

S6E1e. Analyze and interpret data to compare and
contrast the planets in our solar system in terms of:
# size relative to Earth,

« surface and atmospheric features,

» relative distance from the sun, and

# ability to support life.

+ Exoplanets
*  Why is Pluto no longer considered a planet?
e Could we live on Mars?

S6E1d. Develop and use a model to explain the
interaction of gravity and inertia that governs the
motion of objects in the solar system.

Orbit patterns and temperature
Finding Earth-like planets
Planet motion simulations
GPS satellites

S6E1le. Ask questions to compare and contrast the
characteristics, composition, and location of comets,
asteroids, and meteoroids.

* Asteroid impact and extinction events

S6E2a. Develop and use a model to demonstrate the
phases of the moon by showing the relative positions of
the sun, Earth, and moon.

*  Why do moon phases occur?
+ How can the moon be orange at times?
# The moon visible during the day

Ga “OE
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https://lor2.gadoe.org/gadoe/file/b87458b1-c7e7-4458-a38d-90ffc9239fbe/1/Middle%20and%20High%20School%20Grab%20and%20Go%20Phenomena%20Cards.pdf

GPB and GaDOE Partnership
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Classvoom
Cowvevsations

‘ , Classroom Conversations
Getting Ready for Middle School Podcast

School Getting Ready Guides for Kindergarten to
Stories Middle School

School Stories G %OE
(o
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https://www.gpb.org/education/learn
https://www.gpb.org/education/learn/lets-learn-ga
https://www.gpb.org/education/learn/k-12-learning-plans
https://www.gpb.org/education/classroom-conversations
https://www.gpb.org/education/classroom-conversations
https://www.gpb.org/education/learn/school-stories
https://www.gpb.org/education/learn/lets-learn-ga/getting-ready
https://www.gpb.org/education/learn/lets-learn-ga/getting-ready

GPB and GaDOE Partnership — Science in Action
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GPB High School Science

!
<) Let's GO Let's Go Enviro | Georgia
@ N A DY Public Broadcasting
x| J (gpb.org)

Physics in Motion | Georgia

P H YS | C S Public Broadcasting

Chemistry Matters | Georgia
CHEMISTREY Public Broadcasting
MATTERS (apb.org)
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https://www.gpb.org/education/lets-go-enviro
https://www.gpb.org/education/lets-go-enviro
https://www.gpb.org/education/lets-go-enviro
https://www.gpb.org/physics-in-motion
https://www.gpb.org/physics-in-motion
https://www.gpb.org/physics-in-motion
https://www.gpb.org/chemistry-matters
https://www.gpb.org/chemistry-matters
https://www.gpb.org/chemistry-matters
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Instructional Resources

Curriculum map
Pacing guides
Teacher Notes

Instructional segments
* 5E format
« 3-dimensional format
 Phenomena driven

« Contains supports suggestions for all

learners

Instructional Resources

@ 8th Grade Science Curriculum Map

Eighth Grade Pacing Guides

1. Interactions of Energy and Matter
2. Structure and Properties of Matter
3. Waves

4. Forces

5. Motion

Eighth Grade Instructional Segments
1. Interactions of Energy and Matter

2. Structure and Properties of Matter
Part One: Dinner is Ready

Part Two: You Are What You Eat

Part Three: Periodic Table

3. Waves
Part One: Electromagnetic Waves
Part Two: Sound Waves

4. Forces

5. Motion
Part One: Runaway Truck Ramps
Part Two: Vehicular Motion

Ga .‘OE
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Literacy-Based Science Tasks

Ac
. Dr.
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Post-Reading: A Paleontologist’s Opinion

(Introd

Tell sty Writing Skill: Write opinion (argument) texts

“r:?rﬂﬁctiuiw 1: The Paleontologist in You

at his

paleontHave the students use the following dragonfly opinion worksheet to write a letter to Dr. Walker about
their opinion of the last fossil picture and which environment (land or water) it would have lived in
based on the observations they see. Guide the students into making connections and using details to
Before determine how this might be similar to current dragonflies. Make sure to include reasons (details)

what th from the picture that support your argument.
by stati
phrase:
paragré
stateme

Readin

Once a Betum to the table of contents

for dets
how fos

You can relate the process of tinding the main idea back to the pre-reading activity on how the
students used details from the pictures to determine the main environment of the fossils. Ex. The
picture of fossil fish's main environment would be the water and some details from the picture would
be that it has no legs, fins on the top, back and bottom of its body, and it is on the smaller side.

As students read, they can record their ideas and thoughts onto the main idea/key details graphic
organizer. Main Idea Graphic Organizer

Ga “OE
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Literacy-Based Science Tasks

Mixtures

As you read, use the boxes to write down the characteristics and examples of the types of mixtures.

Object Sort

Mixtures:

Group 1 Group 2

Writi

Acti

After
char:

objec
1hé i Why did you put the objects in each group?

Homogenous: Heterogenous:

Acti

Stud
' | hetel Group 1:
apal

Give each group a name or title.

Examples: Examples: Group 2:

Help
argul
homu
lotior

Ga .‘OE
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Current Literacy-Based Science Tasks

Kindergarten- Day and Night Sky, Sink and Float, Living or Nonliving, Soll

1st Grade- Light, Magnets, Needs of Plants and Animals, Weather
2nd Grade- Shadows, Structures

3rd Grade- Fossils, Water Pollution

4th Grade- Ecosystems, Enerqy Flow

5th Grade- Erosi ,
5, Crade- Crosion More

7th Grade- Cells
8th Grade- Mixtures

C@mmg S@@n!l
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https://lor2.gadoe.org/gadoe/file/e868f416-4327-461c-ad47-220a666ea4b6/1/Science-Kindergarten-Literacy-Plan-Day-Night-Sky.pdf
https://lor2.gadoe.org/gadoe/file/0e8c149a-fce9-474f-8cd8-e4c2930d2fa1/1/Science-Kindergarten-literacy-plan-sink-float.pdf
https://lor2.gadoe.org/gadoe/file/897d458a-ee3d-4be9-b6c9-ea6b9bcf310c/1/Science-Kindergarten-literacy-plan-living-nonliving.pdf
https://lor2.gadoe.org/gadoe/file/02a5e8d1-8384-4152-8fa4-fe81cb495e29/1/Science-Kindergarten-literacy-plan-soil.pdf
https://lor2.gadoe.org/gadoe/file/535c6cca-fd67-4adc-b055-9c66a3ea2d3a/1/Science-1st-Literacy-Plan-Light.pdf
https://lor2.gadoe.org/gadoe/file/129e14fe-92dc-4081-9856-12b8ac7ef75d/1/Science-1st-literacy-plan-magnets.pdf
https://lor2.gadoe.org/gadoe/file/7d69f130-cda1-43e6-856a-6ef1cceb3d54/1/Science-1st-literacy-plan-plant-animal-needs.pdf
https://lor2.gadoe.org/gadoe/file/9203efc6-8ad1-4e9e-89d0-d17e9ff1e019/1/Science-1st-literacy-plan-weather.pdf
https://lor2.gadoe.org/gadoe/file/ff17503f-1cf3-4724-b3c4-191077f9b215/1/Science-2nd-Literacy-Plan-Shadows.pdf
https://lor2.gadoe.org/gadoe/file/2732d37a-b210-456c-9816-c48d8eb51894/1/Science-2nd-literacy-plan-structures.pdf
https://lor2.gadoe.org/gadoe/file/ec6f7002-9da3-49eb-bc32-ac69dd189e36/1/Science-3rd-Literacy-Plan-Fossils.pdf
https://lor2.gadoe.org/gadoe/file/0a2976e2-f1b4-4f9c-a5d2-9a6345ad9771/1/Science-3rd-literacy-plan-pollution-water.pdf
https://lor2.gadoe.org/gadoe/file/0f11b69b-c78e-4059-aa87-bee1d5862a57/1/Science-4th-Literacy-Plan-Ecosystems.pdf
https://lor2.gadoe.org/gadoe/file/9e51a887-7c32-46e4-87d8-3f1bc4c703d1/1/Science-4th-literacy-plan-energy-flow.pdf
https://lor2.gadoe.org/gadoe/file/13bdc72d-2928-4000-9e23-a6598ac788e3/1/Science-5th-Literacy-Plan-%20Erosion%20.pdf
https://lor2.gadoe.org/gadoe/file/97e01000-a2f8-45cb-941d-1e229d0e02c9/1/Science-6th-literacy-task-tornadoes%20.pdf
https://lor2.gadoe.org/gadoe/file/9ad116b6-04ad-44a0-b30d-c1c7fb3e47ab/1/Science-7th-literacy-cells.pdf
https://lor2.gadoe.org/gadoe/file/6a108cad-eeea-4aea-857a-57c5543bf0ad/1/Science-8th-literacy-mixtures.pdf

Multimodality

The multimodality stations science
tasks are content-language
integrated lessons that emphasizes
different modes of communication
through the WIDA English
Language Development Standards
and Science Standards.

Each task is designed with five
stations; Introducing the
Phenomenon, and then the
Listening, Reading, Speaking,
and Writing Stations. In addition,
each task has a student action
section and a teacher action
section.
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Tasks

- %
(70 OE
Science Multimodalit

Science teaching is done
and engineering practice
student’s understanding o
around us. The multimodz
students with the multiple
task and the task instructi
dimensions of the task. Tt
use all three of the dimen:

The task that is contained
Disciplinary core idea: mic
Cross-cutting concepts: S
Phenomenon: Algal Blo

GSE Standard(s):
S5L4. Obtain, evaluate, al

L

Overview of Student

Students will complet:
questions on their Set
station and reading :
the writing station. Stt

Teacher actions with suggested ¢
With 3D Science, the role of the tea
phenomenan. In additien, multilingu
way.

Vocabulary - microorganisms, micn
THIE WORK 1S LICENSED UNDER A CREATIV

After seeing the phenomena what do you see, think and wonder about what you

support their claims o observed. Complete the chart below with observations, thoughts, and questions.
Students will view the/ I SEE THINK WONDER
& 'mpogti'g;:;t:;; l:; What do you see? What do you think is What do these imagesivideos
- t
" happening? make you wonder? What
Microorganism - any life form
under the Alga feroorgan v questions do you have that can
o SEE-W Microscopic - too small to be be explained with science?
WONDE Benaficial- having a good or |
canbe ¢ Harmiful - causing or ikely to o
o After rec
with a pi Other terms may include: bacteria, fun
Pi Clostridium botulinum (Batox), Ecc
wonders K
MOr8 W eacher will ntroduce the phen’om:
N er will Intiroguce
* Students will lo importance of the color, that the im:
o BEE-W (o ensure clear interpretations of im
WONDE  complete a SEE, THINK, WONDER
canbe ¢
o After rec SEE
"ap What do you see?
iders
B W
illint
MAY  Teacher will guide students 1o really
loes No answers or explanations shot
15 Ot could ask are. How does this affect
1s. not moving in the direction of the le:
——  During this time, discuss what the w
‘E pollution being hamiul to our envirc
you : oxygen into the aimospheare.
In this station, students are watchin ps . _,. Georgia Department of Education s e
Prin |0 Sfudenls IiSTGHIng to H'IG \l'id\ THES WORK 18 UCENSED UNDER A CREATWE COMMONS ATTREUTION - NONCOMMERCIAL - SHAREALIKE 4 0 INTERNATIONAL LICENSE
and harmful mean. This will be mon 10.26.2022 Page 11 of 17
Pre. phenomenan, The vocabulary term: 2
e we  vocabulary or classroom word wall. @lokle)
Each student needs a copy of the Bevcwaaiains visinaw D MR IS L T
ICENSE

utilized and added to in both the listening and reading stations.

Using their own words or the vocabulary wall, students will write the meaning of the words beneficial
and harmful on their chart. Teacher will circulate and chack in to make sure the undarstanding of - ‘
these words are accurate, If you notice a student needs extra guidance, then stop at the student's : (&
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Multimodality Tasks

Science/ESOL Resources

G a D O E S C | ence E S O L Content-Language Integration for ALL Students in 3D Science
R esources F e b 2 O 2 3 Input of Information Output of Information
Listening ‘ \
I @
— ';?meewmmg

A Modes of Communication A

Science Multimodality Stations The multimodality stations leverage language development to deepen student un-
derstanding of science through listening, reading, speaking, and writing.

Kindergarten Multimodality: Grouping Animals 2nd Grade Multimodality: Life Cycles
3rd Grade Multimodality: Animals and Plants 3rd Grade Multimodality: Pollution
4th Grade Multimodality: Energy Sth Grade Multimodality: Microorganisms

5th Grade Multimodality: Instincts and Learned Behaviors Sth Grade Multimodality: Cells

7" Grade Multimodality: Artificial Selection 7th Grade Multimodality: Cells
7th Grade Multimodality: Interdependence Biology Multimodality Station: Cells
Biology Multimodality: Asexual Reproduction Biology Multimodality Station: Energy

Biology Multimodality Station: Evidence for Evolution

Gabos
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https://lor2.gadoe.org/gadoe/file/419372b0-59a2-4621-a6c2-69e1f978d5ce/1/GaDOE-Science-ESOL%20Resources%20Feb%202023.pdf
https://lor2.gadoe.org/gadoe/file/419372b0-59a2-4621-a6c2-69e1f978d5ce/1/GaDOE-Science-ESOL%20Resources%20Feb%202023.pdf

Phenomena Tasks 3-5
G‘EOE 3 Grade

Sample Science Phenomena Task

Questions for formative assessment:
Crosscutting concept: patterns

Use evidence from your investigation to explain the patterns you observed when you scratched
{mineral} on {test maternal}? Construct an explanation for how the hardness scale can help us
understand the physical attributes of rocks and minerals.

« \What does the hardness test tell you about minerals?

+« How can that help you classify (and identify) different rocks and minerals?

« Why is this an important test for classification?

Next Steps:

Students ask questions and obtain information about classification of minerals according to their luster or
texture. Use Venn diagrams fo classify rocks based on physical attributes (color, texture, luster, hardness).
Students could count the colors observed in rocks and sort them based on color.

phenomenon that will help students gain an understanding of all the dimensions of science learming.

Ga “OE
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Phenomena Tasks . 7" Grade

« 8™ Grade
Teacher Background: d BIOIOgy

Students will compare and contrast open and closed systems within mechanical energy. Students will .
define and develop models showing open and closed systems. ° P hySlCS

 Environmental Science

Student Performance Progression:
Individual Performance:

1. Obtain information by examining image 1 and image 2.
2. Ask questions about the similarities and differences in these images.

Group Performance:

3. Communicate which image is aclosed system and which is an open system. Use evidence
from the images to support the hypothesis.

4. Obtain information about open and closed systems in physics.

5. Communicate with other groups which systerm is open and which is closed and why.

Individual Performance:

6. Develop a medel that communicates how the car accident is an open system.

| Evidence of Student Success |

Students should be able to define a closed system. Students should be able to define an open
system. Students should be able to analyze an image and define conservation of energy within either
the open or closed system.

| Support Suggestions |

In science, as students work to understand and explain phenomena, there are multiple opportunities
to engage students in building knowledge. This phenomenon will allow students to show their
knowledge of the disciplinary core idea, the science and engineering practice, and the crosscutting
concept as part of a task. Students may need some support to assist them as they work. Some
suggestions for supports are contained below:

» Consider providing multiple closed system examples.
» Consider providing multiple open systems.
e Consider randomizing the types of systems within one image or video.

« (Consider combining free body diagrams with open and closed systems to connect concepts.

* Ensure there are clear expectations and guidelines for group work so that all students feel
engaged and valued.

» Consider providing students (or helping them make ong) with a graphic organizer for
maintaining images and examples.

Ga .\OE
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Formative Assessment Tasks

Evidence of Student Success

Students will need to pull knowledge from lessons about the atom and subatomic particles, isotopes and
average atomic mass, and penodic law to work through this scenario of organizing the periodic table like an
1800s scientist.

e B Grade
Student Sheets * High S_chool Physical Science
* Chemistry
Scenario: ° PhyS|CS

It 1s the 1860s and vou are an apprentice scientist to Dmitri1 Mendeleev Your job 1s to help Mendeleev organize
the “zoo of elements™ (the known elements of his time were unorganized and therefore just a chaotic list that
many considered a zoo) at that time 1n a systematic wav and then present vour argument (reasoning) to the
scientific community. Below are note cards containing the average atomic masses of some of the elements
known at that time_ Please note, the average atomic masses are what we kmow them to be today, not what
Mendeleev would have had due to differences in technology.

MASSTIIINICINIL rOninaL.

Students hre given the Scenario as well as Element Cards with data they will use to organize their
own periodic table. It is suggested to make extra copies of the element cards so that students can cut
them out and manipulate them.

Provide students with the Student Sheet to assist students in answering the questions, evaluating the
information, and providing evidence to support their conclusions.

Then observe students working, assisting as need, to gather observational data about how students
are progressing. Finally use the information available in the evidence of student success section to
determine how successful students were on the overall task.

Ga .‘OE
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Formative Assessment Choice Boards

Name: Date: Class:

Directions: Choose one box in row 1 to complete. Then choose 1 box in row 2 to complete. Then complete the final task.

Option 1 Option 2 Option 3
Row 1 | Use Newton's laws to describe why | You notice that —in the last two Describe three examples illustrating

you need to wear a seatbelt when a | days —your car has taken longer to | Newton’s 3 Law in your dalily life. 8th Grade

car is in motion. accelerate to highway speeds. For each, identify the pair of forces, . . .
Prepare an explanation of a force- | and relate their magnitudes and High School Physical Science
related factor that might cause this | directions. Draw a Free Body Chemistr
acceleration difference that you can | Diagram showing the pair of forces Yy
give to your mechanic. Record for one your examples. PhySiCS
yourself stating the explanation.

Final Task:

During a soccer game, two opposing players are running at a stopped ball and kick it from opposite directions at the same time. Use
your understanding of Newton's Laws and the additional information provided below to analyze this scenario and respond to the
prompts.

1. Explain and predict how the soccer ball will behave before and after the two players kick it 1) if they kick it with different amounts
of force and 2) if they kick it with the same amount of force.

2. Player A kicks the 0.45-kg soccer ball with 2,218 N of force. Player B kicks the ball with 2,057 N of force. Calculate the ball's
acceleration and describe the direction it will move.

3. Identify the forces that will act on Player A's foot as a result of this scenario. How much force will Player A's foot experience?

4. Explain and predict how the soccer ball will behave after the players kick it if it isn't acted on by any external forces.

5. Describe the natural external forces that will act on the ball after it's kicked, and predict how they will affect the ball's
acceleration.

Ga “OE
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Frameworks- Newest additions

* Frameworks » Additional HS courses
 Curriculum maps  Human Anatomy and
» Instructions segments Physiology
» Pacing Guides * Forensics

&25'6':—6 « Zoology

1 « Oceanography
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Graphic Organizers

Planning and Carrying Out Investigations

@ Identify the

[ Research Question J

3 Identify the 4 Identify the
3 [ Independent Variable] [Dependent Variable ] °
3 Mechanism g
S w
@ Sketch and label the N @ Describe N\ @ Record the R

Nl J
cCB -SA 4.0 www.thewonderoiscience.com

*Graphic Organizers

COMING

Graphic Organizers

for K-5!

Richard Woods, Georgia’s School Superintendent | Georgia Department of Education | Educating Georgia’s Future
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Where to Find Resources
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(7bor GaConnects D

Welcome to GaConnects, from the Georgia Department
of Education.

The purpose of this site is to provide access to GaDOE learning resources, standards,
data, and professional learning opportunities.

Please return to this page as more features, applications, and information will be
added in the coming months.

Find Resources and

Professional Learning Explore Data Dashboards

SuitCASE Georgia
Insights

https: aconnects.gadoe.or

Ga .‘OE
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GaDOE Suitcase

C>a¥ o SuitCASE

Georgia Department of Education

VIEWAS: TILES TABLE

Framework Index @ Q)

[ Search framework titles, categories, and identifiers

o Georgia Standards: Current Versions

Health - Georgia
Standards of Excellence -

Mathematics - Georgia

Computer Science - [—v) English Language Arts -
Standards of Excellence

Georgia Standards of Georgia Standards of

Excellence </> Excellence 2021

Physical Education -
Georgia Standards of
Excellence

Science - Georgia
Standards of Excellence

Fine Arts - Georgia
Standards of Excellence:
Dance

Fine Aris - Georgia
Standards of Excellence:
Dramatic Arts/Theatre

Social Studies - Georgia
Standards of Excellence

World Languages

Fine Arts - Georgia
Standards of Excellence:
Media Arts

Fine Arts - Georgia
Standards of Excellence:
Music

Fine Arts - Georgia
Standards of Excellence:
Visual Art
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Framework Index
o Search framework titles, categories, and identifiers Q

Suitcase |

° Georgia Standards: Current Versions

Computer Science - English Language Arts - (IR Georgia's K-12 Health - Georgia
— matics Standards- ¢ Standards of Excellence -
@ @ @ A B B8 o entation SY2023- 2021
A B TalalfBN s aTaTa TNl I s Tal M 2] a
© 40.06100 Science/Grade 6
o 26.01100 Science/Grade 7 ience - Georgia Social Studies - Georgia

ards of Excellence Standards of Excellence

- © 40.01700 Science/Grade 8
G(:%OE (9. %93 @ High School Science 9-12 Signed in as Judith Becc
© 40.02100 Astronomy
© 26.01200 Biology
© 26.03100 Botany

[III Science - Georgia Standards | o 40.05100 Chemistry ”°
© Elementary Science K-5 b
© Middle School Science 6-8 o 40.06400 Earth Systems MENT # SHOW ALL
© High School Science 9-12 0 26.06110 Environmental Science

© 40.01100 Physical Science fé’:g'a (L

o 40.08100 PhYSiCS of teacher training.
; dards of

© 26.07300 Human Anatomy & Physiology ?ﬁg:;é:t:ny'

© 40.09300 Forensic Science nan Anatomy &

These Science GSE

© 26.06100 Ecology

© 26.07200 Entomology

© 26.06500 Epidemiology

© 40.06300 Geology

© 40.04100 Meteorology

© 26.05100 Microbiology 1087

© 40.07100 Oceanography

© 26.07100 Zoology 9
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Sultcase

& Middle School Science 6-8

© 40.0611
© 26.0111
Q® 40.017
Q® Phys
©Os

pI

©s

o

w

©s

re

©s

el

©s

n

0 S8P1 Obtain, evaluate, and communicate information about the structure and

properties of matter.

O ss8pP1.a Develop and use a model to compare and contrast pure substances
(elements and compounds) and mixtures.

O ssP1.b Develop and use models to describe the movement of particles in
solids, liquids, gases, and plasma states when thermal energy is added or
removed.

© s8P1.c Plan and carry out investigations to compare and contrast chemical
(i.e., reactivity, combustibility) and physical (i.e., density, melting point, boiling
point) properties of matter.

© ss8P1.d Construct an argument based on observational evidence to support
the claim that when a change in a substance occurs, it can be classified as
either chemical or physical.

© s8P1.e Develop models (e.g., atomic-level models, including drawings, and
computer representations) by analyzing patterns within the periodic table that
illustrate the structure, composition, and characteristics of atoms (protons,
neutrons, and electrons) and simple molecules.

o S8P1.f Construct an explanation based on evidence to describe conservation
of matter in a chemical reaction including the resulting differences hetween
products and reactants.

rvation
another

at
iVes.

y, and
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Suitcase

© s8P1.a Develop and use a model to compare and contrast pure substances (elements and compounds) and mixtures. gh > .

(
[ + COMMENT % SHOW ALL

Notes
"Clariﬂcation statement: Include heterogeneous and homogeneous mixtures. Types of bonds and compounds will be addressed in high school physical science. gl

4= WIDA English Language Development Standards Framework, 2020 Edition 4 CONTRACT

++ Related To ELD-51.4-12.Explain Multilingual learners will...

Generate and convey initial thinking

Follow and describe cycles and sequences of steps or procedures and their causes and effects
Compare changing variables, factors, and circumstances

Offer alternatives to extend or deepen awareness of factors that contribute to particular outcomes
Act on feedback to revise understandings of how or why something is or works in particular ways

++ Related To ELD-SC.6-8.Explain.Expressive Multilingual learners will construct scientific explanations that

Describe valid and reliable evidence from data and models about a phenomenon

Establish neutral or objective stance in how results are communicated

Develop reasoning to show relationships ameong independent and dependent variables in models and simple systems
Summarize patterns in evidence, making trade-offs, revising, and retesting

Item Type: Ed. Level: Last Changed: /> @ o8
Element o8 2022-12-05 "

Identifier: 5e85304e-416e-11e7-bed1-7a63b0671535 gl
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GaDOE Inspire- The One Stop Shop for
Instructional Resources

Inspire

All instructional resources
are located here in this tab. Showcoursesfor| - kGrades— v || —AFSdcts - v Il Q5o

7
#

. i
. ;
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GaDOE Inspire Science Courses

Select grade band, then the grade or course you need.

All Courses

Show courses for; —AllGrades— w

— All Subjects —

- ‘ Q search

Science

M Leaming Standards

Science Science 1st
Kindergarten Grade

Language Arts Mathematics
~
Health

‘

Elementary Middle
School

Science 2nd Science 3rd Science 4th
Grade Grade Grade
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GaDOE Inspire
Grade or Course Landing Page

Science 8th Grade © ADD TO “MY COURSES”
m E Course Resources g Assessments E My Course Lessons & Activities e

COURSE DESCRIPTION

1HIT2T 2LaIUaiua aIc UL HHILSHIUTU 1 Ally wWay W Lane uIc Piact Ui Ui Tyl 20UV PIHY210al SUISHLE S1aliuaiu.

Eighth grade students keep records of their observations, use those records to analyze the data they collect,
recognize patterns in the data, use simple charts and graphs to represent the relationships they see, and find more
than one way to interpret their findings. They develop conceptual understanding of the laws of conservation of
matter and conservation of energy, are able to explain the characteristics of the motion of an object (speed,
acceleration) and the way that forces may change the state of motion of an object. They use what they observe to
explain the difference between physical and chemical changes and cause and effect relationships between force,
mass, and the motion of objects. Students in eighth grade construct explanations based on evidence on the
difference and similarities between electromagnetic and mechanical waves. Eighth graders plan and carry out
investigations, describe observations, and show information in graphical form. The students replicate investigations
and compare results to find similarities and differences.

CURRICULUM MAP

Unit 1 Unit 2 Unit 3 Unit 4 Unit 5
Interactions of Energy and Matter Structure and Properties of Matter Waves (S8P4) Forces (S8P1e, S8P2¢c, & S8P5) Motion (S8P2a&b and S8P3)
(S8P2c&d and S8P5) (S8P1 and S8P2c&d)
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GaDOE Inspire Course Resources
—SEl'ence 8th Grade
N Curicuam p 8 Aesessments [ My Courss Lossons & ctvis @

Course Resources

Q Search Course Resources
s’

Course-Wide Resources (14 items) sHow ALL

»
(b = b N
Science . L Science B Guidefor B Using Science B GSE & SEPsfor
Eighth & GSE 8th Grade Effective Ph . 8th Grade Science GSE
ST DTS BT Curriculum Ma| SccE o enom‘ena 4 Grab and Go Fl hart Sci
Standards P All Students GSE Science Frereme T (B owcha cience
> Unit Planning Resources (14 items) sHow ALL
b 2 H 2 ‘ 2 3
ﬁ 1. Pacing ﬁ 2. Pacing & Instructional h Instructional h Instructional . . & ) ﬁ
Guide: 1. Instructional . Segment: Structure and Segment: Structure and Segment: Structure and ﬁ 3. Pacing 3. Instructional 3. Instructional
Interactions of Energy Segment: Interactions B e Properties of Matter - Properties of Matter - Properties of Matter - Guide: Waves 2 LR LDl Segment: Waves - Part
and Matter of Energy and Matter Properties of Matter Part One: Dinner is Part Two: You Are What Part Three: Periodic One: Electromagnetic Two: Sound Waves
Ready You Eat Table Waves
N Unit Lessons (13 items) SHow ALL

B Part One: B Part Two: B Part B B Partone
Dinner Is You are Three: Phenomenon Task: pegt S

Ready What you Eat Periodic Table Sound Energy

Phenomenon
Task: Energy
Transformation

E Loyl &) Phenomenon

Forces Be Task: En
with You: Forms, Fields, EislEuznyy
Transformation

and Friction

[B \Lieracy
Based
Science Task: Mixtures

the House:
Electromagnetic Waves
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GaDOE Inspire Curriculum Map

Science Tst Grade
III Curriculum Map E Course Resources E Assessments

COURSE DESCRIPTION

The First Grade Georgia Standards of Excellence for science engage students in raising questions about the world
around them and seeking answers by making observations. First graders use whole numbers to analyze scientific
data. They identify how magnets pull on all things made of iron and either attract or repel other magnets. First
graders create drawings that correctly depict something being described. The students are asked to plan and carry
out simple investigations to understand patterns (shadows, sound, weather, and daily needs of plants and animals)
observed in the world around them and make predictions based on these investigations. They follow safety rules.

CURRICULUM MAP
Unit 1 Unit 2 Unit 3
Plants, Animals, and Weather Light and Sound Magnets
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GaDOE Inspire
Lessons and Resources

E=) Literacy-Based Science Task: Mixtures Science 8th Grade: Unit 2

~ » Lesson Plan

P LESSON RESOURCES

P LEARNID

<+ COPY TO MY LESSONS & ACTIVITIES

S~
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GaDOE Inspire- Lesson Resources

E Literacy-Based Science Task: Plant and Animal Needs Science 1st Grade: Unit 1

= Lesson Plan

Step-by-step description of classroom activities

Part 1 Overview

This literacy-based science task is an interdisciplinary lesson that emphasizes reading and writing skills

E Literacy-Based Science Task: Plant and Animal Needs Science 1st Grade: Unit 1

~ » Lesson Plan

v LESSON RESOURCES

ﬁ Literacy-Based Science ﬁ 1st_Plant & Animal ﬁ 1st_Plant & Animal 1st_Plant & Animal
Task: Plant and Animal Needs_Plant Meeds_Basic Needs T- Needs_BigBook.docx
Needs Observations.docx Chart.docx

5 1stPlant& Animal 5 1stPlant & Animal
Needs_Context Clues MNeeds_How To Graphic
Graphic Organizer.docx Organizer.docx

Students will be prepared to read when they have observed plants and animals, asked questions, and
created a list of what they think each needs to survive.
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Other Places to Find GaDOE Resources

* Georgia Department of Education Science Webpage

* Integrated Instructional Supports for All Students
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https://www.gadoe.org/Curriculum-Instruction-and-Assessment/Curriculum-and-Instruction/Pages/Science.aspx
https://www.gadoe.org/Curriculum-Instruction-and-Assessment/Curriculum-and-Instruction/Pages/Integrated-Instructional-Support-for-All-Students.aspx

GaDOE Science Resources- August

Avallable Here: August Codbor
Science U pd ate )

GaDOE Science Updates
Educating Gaargla's Fulure August 2023

MNew Instructional Resources

Thesckanca am s axcibed inshana with youaur newest resaurces!

Sciance Phanomanan Cards Thatalowing cards contain the Geangia Standards of Excalance in scl-
enca for Kindergarian-Thind Gradae, Eachalkemant of a standard has possiblaphancmana ideas as ires-
fations, abhsemnvalions, or prablems. The phenomena shown on cands are anly suggestiong-modily 1o
beest B the e ol your students!

Kingergaran-POF KindergananEdiable 1= Grae-POF 1=Grade Ediabla

2ril Geade - POF 2= Grade Erilable I grade FOF 3¢ Geade Ediabie

Schance Teachar Notes The nolas ane packad with hackground informatian far ha dsoplinary core

Ideas, applcalionad e scianca and engreanng pracices, palenial idaas fhat siudants enter the

clagsroomwith, and basic phenomeana ideas.

Elemaniary: Kinclergaren 150 Grade 2ndGrede IrdGrade AihGrade Sih Gea

Mickdle School: Gih Grade Fih Grade 8 Grade High School:Physics Biology Prosical Science
Human Anatory and Physiology- Course Resources

Currieylim Bag—Thi curricilum map provides burdies of cons idess fram (he Geongia Standans ol
Excelence related 1o an ancharing phenamenan.
Pacing Guldes

nstructional Sagments- These sagmants foliow the 5E modsd of insinactian and incuda suppants far strug-
ging learnars.

~ Bl " & Aependuciive Susia
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https://lor2.gadoe.org/gadoe/file/ca8ec9ea-8f31-4c3c-9309-682f5730ee92/1/GaDOE_Science_Resource_Update_August23.pdf
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GaDOE Science Resources- April

. Gaboe |
* Available here: Resource update — . GaDOE Science Updates

Educating Georgia’s Future April 2023

New Resources

The science team is excited to share with you our newest resources!

Science Phenomenon Cards The following cards contain the Georgia Standards of Excellence in science for
Kindergarten. Each element of a standard has possible phenomena ideas as investigations, observations, or
problems. The phenomena shown on cards are only suggestions--modify to best fit the needs of your stu-
dents!

Kindergarten— PDF Kindergarten-Editable

Science Literacy Plans These literacy-based science tasks are three-dimensional science lessons that leverage
literacy skills to deepen student understanding of science through reading and writing. All student sheets and
teacher materials are included!

Kindergarten: Sink or Float  Kindergarten: Living or Nonliving Kindergarten: Soil

1" Grade: Magnets 1* Grade: Plant & Animal Needs 1* Grade: Weather
2" Grade: Structures 3™ Grade: Water Pollution 4" Grade: Energy Flow

Science Phenomenon Tasks These instructional tasks are phenomenon-driven plans that utilize the science
and engineering practices and crosscutting concepts. The plans are not tied to existing instructional segments
and can be implemented regardless of pacing!

Physics: Systems Physics: Open & Closed Systems Physics: Nuclear Processes
Physics: Motion Graphs Physics: Magnitude & Vector Physics: Lightning
Physics: Half-life Radioactive Locations Physics: Half-life Chernobyl

Physics: Current, Voltage, & Power Physics: Conservation of Energy

Science Formative Assessment Choice Boards These formative assessment choice boards are phenomenon-
driven plans that utilize the science and engineering practices and crosscutting concepts. The plans are not
tied to existing instructional segments and can be implemented regardless of pacing!

Physics: Newton's Laws Physics: Motion Graphs Physics: Momentum
Physics: Light Physics: Energy Physical Science: Waves
Physical Science: Specific Heat Physical Science: Mechanical Advantage

Physical Science: Acids & Bases Chemistry: Stoichiometry Chemistry: Periodic Trends

Chemistry: Solutions Boiling and Melting Chemistry: Light and Electrons Chemistry: Bonding
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Richard Woods, Georgia’s School Superintendent | Georgia Department of Education | Educating Georgia’s Future R e T T
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GaDOE Science Resources - February

New Resources

. . Science Teacher Notes The notes are packed with background information for the disciplinary core ideas,
o Aval I ab | e h e re . R eS O u rce application of the science and engineering practices, potential ideas that students enter the classroom with,
and basic phenomena ideas.

u pd ate Kindergarten 1st Grade 2nd Grade 3rd Grade 4th Grade 5th Grade

Science Multimodality Stations The multimodality stations leverage language development to deepen
student understanding of science through listening, reading, speaking, and writing.

Kindergarten Multimodality: Grouping Animals 2nd Grade Multimodality: Life Cycles
3rd Grade Multimodality: Animals and Plants 3rd Grade Multimodality: Pollution

4th Grade Multimodality: Energy 5th Grade Multimodality: Microorganisms

5th Grade Multimodality: Instincts and Learned Behaviors 5th Grade Multimodality: Cells
7" Grade Multimodality: Artificial Selection 7th Grade Multimodality: Cells

Ith Grade Multimodality: Interdependence Biology Multimodality Station: Cells

Biology Multimodality: Asexual Reproduction Biology Multimodality Station: Energy

Biology Multimodality Station: Evidence for Evolution

Science Literacy Plans These literacy-based science tasks are three-dimensional science lessons that lev-
erage literacy skills to deepen student understanding of science through reading and writing. All student
sheets and teacher materials are included!

Kindergarten: Day and Night 1*' Grade: Light 2™ Grade: Shadows
3" Grade: Fossils 4" Grade: Ecosystems 5" Grade: Erosion
6" Grade: Tornadoes 7" Grade: Cells 8" Grade: Mixtures

Ga “OE
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Frameworks

* Frameworks » Additional HS courses
 Curriculum maps « Oceanography COMlNG
* |[nstructions segments « Zoology

« Pacing Guides
 Teacher Notes
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Teacher Communities

8th Grade Science

« Teacher Communities
« Sign up information “c?:niez Hs.:,,i;; e
* Virtual Specialist

« Georgia educator with
experience in the science
classroom

 Webinars Recorded

 Discussion posts for
collaboration

7th Grade Science 6th Grade Sci
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Outside Resources

Gbor
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Framework

A FRAMEWORK FOR

K-12 SCIENCE
* A Framework for K-12 EDUCATION

S C I e n Ce E d u C atl O n Practices, Crosscutting Concepts, and Core Ideas
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Locating WIDA Resources:
Free downloads!

WIDA Website: WIDA Website:

Complete Publication Grade-Level Cluster-Specific Materials
I \ WD View and download the WIDA
.‘.‘.’.‘. " English Language Development
!:.'.' Assess Rl Grow  About Standards Framework, 2020 Edition:
‘ Kindergarten-Grade 12
Teach>
Grade-level cluster-specific

Understanding Multilingual Learners  Distance Teaching and Learning > Teaching with Standards » versions of the 2020 Edition are

’ also available in the Resource

Library.

Language for Learning > ELD Standards Framework

Family Engagement The 2020 Edition

Creating a Welcoming Classroom B e T
Order printed copies from the

Understanding What Students Can WIDA English Language Development Mg :
. Standards Framework, 2020 Edition WIDA Store.
Do> Spanish Language Arts Framework Kinderaorten—Grode 12

(Marco ALE)

Teaching in Spanish >

Can Do Descriptors

Ga .\t)li
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https://wida.wisc.edu/
https://wida.wisc.edu/

GSTA Phenomenon Bank

» Georgia Science Teacher Association Phenomenon Bank
 Phenomena submitted by Georgia Teachers
« Can be sorted by standard and element

* Have a great phenomena to share?
e Submit it to the GSTA bank
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https://www.georgiascienceteacher.org/phenomena
https://www.georgiascienceteacher.org/page-1862930

Session Survey:
bit.ly/ScienceSurvey22

Ofai0
A
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https://creativecommons.org/licenses/by/3.0/

Offering a holistic education to

each and every child
in our state.

www.gadoe.org V &
@ @ @georgiadeptofed Qa OE

@ youtube.com/user/GaDOEmedia
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