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Exploring Science Standards: for Use with thRGSS *
Why?

With the adoption of thRext Generation Science
Standards (NGSS#i] K-12scienceeachers are being
challenged to viescience teaching and learning from a NEXT GENERATION
new perspective. As we ponder our current practice, \ SGIENCE
may feel some anxiety about what the new standards
mean for our students and courses. This activity allow
to dig into the standards in a guided inquiry@men,
learning alongside our peers to gain familiarity with th
basic framework and contents of N&SS*.

http://www.nap.edu/catalog/18290/next -generationsciencestandardsfor-statesby-states

Usethe words and phrases from Model 1 to angwestion#1 - #4.
Be sure yoteach a consensus with your group before you write down any answers.

Model 1
Key Words and Phrases in theGSS*

Analyzing daa?[g Interpreting Patterns Systems and system mode

Constructing explanations arn

designing solutions Developing and using model Scale, proportion, and quanti

Influence of engineering, technology, and scig

on society and the natural world Interdependence of science, engineering,

technology

Obtaining, evaluating, and

Planning and carrying
communicating information

Asking questions out investigations

Energy and Matter Stability and change Structure and function

Using mathematical and Engaging in argument from

Cause and effect computational thinking evidence

1.Cut out all of the boxesyno ur g r o u p dModekelxdcreate 1@ sepayate wdrds and
phraseswWork with your group teort the words/phrases into at least two different categories.

Organize and displayyour sorting schemieabel the categories you chose. Include a brief

explanation or description of each category. Be ready for your spokesperson to present your work to

the entire class. _

* NGSSandNext Generation Science Standardgegistered trademarks of Achieve. Neither Achieve nor the lead states

and partners that developed the Next Generation Science Standards was involved in the production of, and does not
endorse, this product.



2.Flip through the yellover greeredged pages of your copy of Ni@SS.*
Choose any page that includes the three column format like Qi
From the column headings, write the meaniSgBf
From the column headings, write the meanibDgtif

From the column headings, wtite meaning dZC:
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Read This!

The NGSS*refers to the SEPs, DCIs, and CCdimgnsions In the future when you

hear and read about the three dimensions BIGIES*y o u 6 | | Kknow

w

N

3. TheNGSS*categorizes each of the words and phrases in Model 1 as either an SEP or a CC. Use

the yellowand greemedged pages with the three column format to decide which cazigbess

each phras@here are a total of 8 SEPs and 9 CCs.

Each group membaeuill take responsibility for one set of the phrases in the table below.

Place an Xin each row to indicate whether phease is an SEP or a CC.

Share your results with your groupproviding evidence to support your categorizations.

Practice or Concept?

SEP CC

Analyzing andterpreting data

Asking questions

Cause and effect

Constructing explanations and designing solutions

Developing and using models

Energy and Matter

Engaging in argument from evidence

Influence of engineeringchnology, and science on society and the natural w

Interdependence of science, engineering, and technology

Obtaining, evaluating, and communicating information

Patterns

Planning and carrying out investigations

Scale, proportion, aogdantity

Stability and change

Structure and function

Systems and system models

Using mathematical and computational thinking

o)

4.Based on your answers to #3, write a sentence to describe how a person can tell the difference

between an SE&hd a CC just by looking at the phrase.

N



Model 2

Introduction to The Yellow Pagesd page 1
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NEXT GENERATION SCIENCE STANDARDS

Arranged by Disciplinary Core Ideas

' Kindergarten Through Fifth Grade......... 2
- KINOOIGANEEN. .. .. . o . v inve s womsn s 3
K-PS2 Motion and Stability:
Forces and Interactions ................ 4
' e T e S 5
K-LS1 From Molecules to Organisms:
Structures and Processes ............... 6
' K-ESS2 Earth's Systems. ................. 7
K-ESS3 Earth and Human Activity......... 8
Frstrade ..ot vl e s s 9
' 1-PS4 Waves and Their Applications in
Technologies for Information Transfer. .. 10
1-LS1 From Molecules to Organisms:
- Structures and Processes .............. 12
1-LS3 Heredity:
Inheritance and Variation of Traits. ..... 13
- 1-ESS1 Earth’s Place in the Universe . .. ... 14
SecondGrade..................c..o.... 15
- 2-PS1 Matter and Its Interactions ... ..... 16
2-LS2 Ecosystems:
Interactions, Energy, and Dynamics .. ... 18
' 2-L54 Biological Evolution:
Unity.and: Diversity. . .iu s wsmeis s 19
2-ESS1 Earth’s Place in the Universe . ... .. 20
- 2-ESS2 Earth's Systems . ................ 21
K-2 Engineering Design ................ 22
K-2-ETS1 Engineering Design............ 23
- ThirdGrade. . ................c.cuunnn. 24
3-PS2 Motion and Stability:
Forces and Interactions ............... 25
- 3-LS1 From Molecules to Organisms:
Structures and Processes .............. 27
3-LS2 Ecosystems:
- Interactions, Energy, and Dynamics .. ... 28
3-LS3 Heredity:
Inheritance and Variation of Traits. ... .. 29
- 3-LS4 Biological Evolution:
Unity:and DIVETSItY. . s e wos s 30

3-ESS2 Earth’sSystems .. ............... 32
3-ESS3 Earth and Human Activity ........ 33
FourthiGrade .. - ... . lbaveivvas v e v 34
A-PS3 Energy oo i sivi sassnmmman s o 35

4-PS4 Waves and Their Applications in
Technologies for Information Transfer. .. 37
4-LS1 From Molecules to Organisms:

Structures and Processes .............. 38
4-ESS1 Earth’s Place in the Universe . .. ... 39
4-ESS2 Earth’sSystems . ................ 40
4-ESS3 Earth and Human Activity ........ 41
LI CL e R Lo OO R L 42
5-PS1 Matter and Its Interactions ........ 43
5-PS2 Motion and Stability:

Forces and Interactions ............... 45
S5PS3 ENergy - csiwiaei ianals s 46
5-LS1 From Molecules to Organisms:

Structures and Processes .............. 47
5-LS2 Ecosystems:

Interactions, Energy, and Dynamics . . ... 48
5-ESS1 Earth’s Place in the Universe .. .. .. 49
5-ESS2 Earth's Systems . ........c.ovnunnn 50
5-ESS3 Earth and Human Activity ........ 51
3-5 Engineering Design. ................ 52
3-5-ETS1 Engineering Design............ 53
Middle School Physical Sciences ......... 54
MS-PS1 Matter and Its Interactions. . .. ... 56
MS-PS2 Motion and Stability:

Forces and Interactions ............... 59
MIS-PS3 ENCTAV s sersimumsmmsmbmsssisei s 61

MS-PS4 Waves and Their Applications in
Technologies for Information Transfer. .. 63

Middle School Life Sciences ............. 65
MS-LS1 From Molecules to Organisms:
Structures and Processes .............. 67
MS-LS2 Ecosystems:
Interactions, Energy, and Dynamics . . ... 70

NEXT GENERATION SCIENCE STANDARDS

MS-LS3 Heredity:

Inheritance and Variation of Traits. .. ... 72
MS-LS4 Biological Evolution:
Unity and DiVersity. e s s dinese 74

Middle School Earth and Space Sciences. .. 76
MS-ESS1 Earth’s Place in the Universe .... 78

MS-ESS2 Earth's Systems ............... 80
MS-ESS3 Earth and Human Activity ...... 83
Middle School Engineering Design . ...... 85

MS-ETS1 Engineering Design

High School Physical Sciences

HS-PS1 Matter and Its Interactions . ... ... 91
HS-PS2 Motion and Stability:

Forces and Interactions ............... 94
HS-PS3 ENCTaY...ivsiiie fistonmmm s i sy 97

HS-PS4 Waves and Their Applications in
Technologies for Information Transfer. . 100

High School Life Sciences .............. 103
HS-LS1 From Molecules to Organisms:

Structures and Processes ............. 105
HS-LS2 Ecosystems:

Interactions, Energy, and Dynamics . ... 108
HS-LS3 Heredity:

Inheritance and Variation of Traits. . . .. 112
HS-LS4 Biological Evolution:

Unity and Diversity.................. 114
High School Earth and Space Sciences ... 117
HS-ESS1 Earth’s Place in the Universe. ... 119
HS-ESS2 Earth’s Systems............... 122
HS-ESS3 Earth and Human Activity. .. ... 125
High School Engineering Design ........ 128
HS-ETS1 Engineering Design . .......... 129

Connections to Standards Arranged by
Disciplinary Core Ideas (DCls)......... 131

Arranged by Disciplinary Core Ideas

Use ONLY page 1 of your copy of th&lGSS*to answeguestion5 - #10.
Do not search other sections of the standards quite yet.

Be sure yoteach a consensus with your group before you write down any answers.

Next Generation Science Standards — Arranged by Disciplinary Core Ideas

5.Based on the title of this section of (&S S* describe how the standards are arranged in the

yellow section of the book.

6. With your group, spend®minutes carefulskimming just this single page and discussing any

patterns you discern. Write down three distinct patterns that your group members identified. Be

ready for yo

ur

spokesperson

to share

one

of

y
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7.Each description of@isciplinary Core Ideais preceded bycamdewith this general format:
\ J \ J\ J
| |

One or two Two or three One
numbers or letters letters number

Focus only othe first part of the codeBased on your list and your knowledge of the U.S.
educational system, describe what this part of the code must represent.

8.Focusonly onthe middle part of the codeFourdifferent letter combinations arged. Each is
an abbreviation. Using tildormation available in Modeh&d your knowledge of science
disciplinesfill in the following table:

Abbreviation Science dscipline represented by the abbreviation

LS

Earth and Space Sciences

PS

Engineering, Technology, and Applications of Science

9.Focus only otthe last part of the codeList the numbers that are used:

Describe what your group thinks this part of the code means. Send your spokesperson to check
your answer with two other groups. Revise your answer if necessary. Include specific evidence from
Model 2 in your answer.

10.Write one or two sentencestthac | ear |l 'y expl ain what ntuste p@ as
mean - -



11. Turn to th&dGSS*bookIntroduction pagev. Read the three paragraphs that explain each of
t he o fl 2t Sec i efrceemeew airc ka pdiagraph Wyol8 u mma r

own worddo n e

di mensi ons

sentence

#4 and #10.

Practices:

Crosscutting Concepts:

Disciplinary Core Ideas:

Model 3
Digging Deeper into the Yellow Pages

MS-LS2 Ecosystems: Interactions, Energy, and Dynamics
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per di mensi on

(MS-LS2 Ecosystems: Interactions, Energy, and Dynamics

e and interpret data to provide evidence for
the effects of resodce ilability on i and i
i [Clarification S : Emphasis is
ips between resources and the growth of
mbers of organisms in ecosystems during
ources.]

on cause and effect relatio
individual organisms and the
periods of abundant and scarce

MS-LS2-2. Construct an explalNgtion that predicts patterns
of i i among or i 0SS ipl

[Clarification Statement: Emphasis is on pNdicting consistent patterns of
interactions in different ecosystems in terms\f the relationships among and
between organisms and abiotic components oNgcosystems. Examples of types
of interactions could include competitive, predatdyy, and mutually beneficial.]

Science and Engineering Practices

Developing and Using Models
Modeling in 68 builds on K-5 experiences and Ecosystems

LS2.A: Interdégendent Relationships in

chemical reactions to describe the processes.]

. Construct an argument supported by empirical

at changes to physical or biological components of
an affect p. lati [Clarification Statement: Emphasis
is on recogniAng patterns in data and making warranted inferences about
changes in poulations and on evaluating empirical evidence supporting
arguments abo§t changes to ecosystems.]

MS-LS2-5. ing design i for

biodi ity any ecosy services.* [Clarificati t:
Examples of ecosysqem services could include water purification, nutrient
recycling, and preveltion of soil erosion. Examples of design solution
constraints could incl§de scientific, economic, and social considerations.]

“This p a science content with engineering

through a practice or discipli

integrates
ry core idea.

Crosscutting Concepts

Mtterns can be used to identify cause and effect
reNgtionships. (MS-152-2)

of isms, are

progresses to developing, using, and revising * O and pop
models to describe, test, and predict more abstract dependent on their ens
phenomena and design systems.

* Develop a model to describe phenomena. (MS-152-3)

factors. (MS-152-1)

Analyzing and Interpreting Data

Analyzing data in 6-8 builds on K-5 experiences

and progresses to extending quantitative analysis to

investigations, distinguishing between correlation

and causation, and basic statistical techniques of

data and error analysis.

* Analyze and interpret data to provide evidence for
phenomena. (MS-152-1)

lanations and Designi lations of

Constructing

both with other living thi

In any ecosystem, organisms an

Growth of organisms and population increases\We
limited by access to resources. (MS-L52-1)
Similarly, predatory interactions may reduce
the number of organisms or eliminate whole

F 9

Solutions

Constructing explanations and designing solutions

in 6-8 builds on K-5 experiences and progresses

to include constructing explanations and designing
solutions supported by multiple sources of evidence
consistent with scientific ideas, principles, and theories.

70 NEXT GENERATION SCIENCE STANDARDS — Arranged by Disciplinary Core Ideas

p . Mutually beneficial
interactions, in contrast, may become so
interdependent that each organism requires the
other for survival. Although the species involved
in these competitive, predatory, and mutually
beneficial interactions vary across ecosystems, the
patterns of interactions of organisms with

nmental interactions
and with non-living

Causd and Effect
 Caus\and effect relationships may be used to
predic\phenomena in natural or designed systems.

Energy ar\]
 The transfe§of energy can be tracked as energy
a natural system. (MS-152-3)

Stability and {hange
 Small changes i\ one part of a system might cause
large changes in qnother part. (MS-152-4), (MS-1S2-5)

N\ Science, §
Technology O Society\nd the Natural World
* The use of techglogies 2yd any limitations on
their use are driveNby ind\jdual or societal

See conndG\s to MS-LS2 on page 149,

Compare

Your group maghoose ANY YELLOW PAGEthat has these types of headings.
Useinformation found on your yellow pag@nsweruestions #12#18.
Be sure yoteach a consensus with your group before you write down any answers

t hes

12 Identify the DCI codéor the page you have chorcle the location of the DCI code on
the ModeB diagram above.
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13 Based on the subheading of your chosen yellow page, describe what the alptitewiation
mean when used in discussions aboN@#&S*

14. Recall the format of the code for the DGEe question #7Now look carefully at the codes for
Performance ¥pectationdDescribewhich part of th€E codas different from the DCI code.
Label this part on the diagram below.

I |
| Y J | Y J\ J \ J

One number or Two or three letters One number @
one or two letters T

15. Based on your analysis of the PEs, describe what this new part of the code indicates to the reader.

16. Choose one Performance Expectaf@scribe howyoucan use this P desigrone specific
formative assessmenfor yourstudents.

17.Choose one Performance Expectaii@scribe howyoucan use this Pt desigrone specific
summative assessmentor yourstudents.

18Find the term OAssessment Boundaryo (fvi thin o
your page does not include this term, choose a different yelloRepalgine [bracketed] statement

associated with the AssessmentBouridaays cr i be homent hBooAsaey® set
student sd expected performance for your <chose
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Pulling it all together

19. As an individuatlescribe ways you might incorpocaie or two othelistedScience and

Engineering Practices into your studentsod | ea
Analyzing and interpreting data Constructing explanations and designing solutions
Asking questions Obtaining, evaluating, and communicating information
Developingand using models Planning and carrying out investigations

Engaging in argument from evidence Using mathematical and computational thinking

20. As an individuasummarize the basic organizational framework of the NGESteck your
understanding, use as many of the abbreviations as you can to check your understanding.

CC DCI ESS
ETS LS NGSS
PE PS SEP

W
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Extension Questions

CC DCI ESS

21.Practice using thariguagef theNext Generation Science Standard

by using the listed abbreviations to complete the statements below. ETS LS | NGSS

PE PS SEP

The NGSS* organizes its frameworkafcepts and skills into three

different dimensions, called the , , and

The four main branches of science and engineering included in the standards are

, , and

22. Create a concept map that organizes allay@ul&éarned about tNext Generation Science
Standards Start with the following concept abbreviationdiakithg words.
Add linking words to create propositions that are valid.
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Use the information from Model 4 to answer questioB® #24 below.
Be sure yoteach a consensus with your group before yowrite down any answers

Model 4
Comparing theNGSS* Science and Engineering Practices

with the POGIL Process Skills

NGSS Science and

Engineering Practices POGIL Process Skills
Asking questions / defining Oral & written communication
problems
Developing and using models Teamwork
Planning and carrying out Problem solving
investigations
Analyzing and interpreting datg Critical thinking
Using mathematics and Management (team and self)
computational thinking
Constructingxplanations / Information processing
designing solutions
Obtaining, evaluating, and Assessment
communicating information (selfassessment and metacognitic
Engaging in argument from
evidence

23. Draw a line to connect each SEP with a Process Skill that includes similar student behavigss.
You may connect each Process Skill with more than one SEP. @

24.1f you ircludethe POGIL Process Skills in your classroom learning envirodesaniye how
you might also bimtegratinghe NGSS* Science and Engineering Practices
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Teacher Resources

Prerequisite knowledge:
- The difference between formative and summative assessments.
- How to construct a basic concept map (optional).

Outline of the activity (with Learning Targéts

Model 1 41 minutes
| can list and describe the three different dimensions6GRE.*
| can distinguish SEPS from CCs.

Model 2 24minutes
| candefineDCI.

Model 3 22minutes
| can describe how | might use the PEs and Assessment Boundaries to d
formative and summative assessments for my students.

Pulling it all together 5 minutes
| can summarize the basic organizational frameworkNGB8*and idetify
additional questions | have about this framework-fii gcience learning.

Extension Questions (optional) 10minutes
| can comfortably and accurately use most of the terms and abbreviations (optional)
associated with tidGSS.*

Model 4 12 minutes
| can describe how using POGIL strategies allows me to incorpoiNBStEe  (optional)
Science and Engineering Practitesy classroom

Academic languageused and/or developed in this activity

Assessment boundaryhe upper limits of student mastery demonstration expected
CCo Crosscutting Concepts

DCI ¢ Disciplinary Core Ideas

Dimensiong) three different ways of organizing the framewdidG8Sconcepts and skills
ESSO Earth and Spac&ciences

ETSO Engineering, Technology, and Applications of Science

LSd Life Sciences

NGSSO Next Generation Science Standards

PE 6 Performance Expectations

PSd Physical Sciences

SEPA Science and Engineering Practices
10
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FACILITATION NOTES:

Each participant needs a packet of pages(tiouble sided/stapled).

Each group of four needs access t@ hardcopies of thé&lext Generation Science Standards*
http://www.nap.edu/catalog/18290/nexfeneratiotsciencestandardfor-stateshy-states

Each groupneeds a pair of scissors and one large copy obtiet Mtable (pag@)1To save
time, precut the cells of Model 1 and give each group one set.

Facilitator needs copies of pag&and out tgroupswho finish early.
The session can end whemgalupshave finished through page 7

This activity is design&mlbe used in a POGILsetting where the teacher acts as a facilitator,
participants work collaboratively in groups#ét@answer all questions, each group member |
an assigned role to follow, etc. See one of these refesefadiser information on facilitating a

POGIL activity https://pogil.org/resources/implementation/instructegaideor
https://pogil.org/resources/implementation/hsipnplementatiomuide

11


http://www.nap.edu/catalog/18290/next-generation-science-standards-for-states-by-states
https://pogil.org/resources/implementation/instructors-guide
https://pogil.org/resources/implementation/hspi-implementation-guide
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This is an extreopy ofthe phrases iNodel 1 Each group will need only ONE of thgsees

Analyzing and
interpreting data

Patterns

Systems and
system models

Constructing
explanations and
designing solution:

Developing and
using models

Scale, proportion,
and quantity

Influence of engineering,
technology, and science on
society and the natural worlg

Interdependence of sciency
engineering, and technolog

Obtaining, evaluating
and communicating

information

Asking questions

Planning and
carrying out
investigations

Energy and Matter

Stability and chang

Structure and

function
Cause and effect| Using mathematice Engaging in
and computationall argument from
thinking evidence

12
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