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Exploring Science Standards: for Use with the NGSS *
Why?

With the adoption of the Next Generation Science
Standards (NGSS)*, all K-12 science teachers are being
challenged to view science teaching and learning from a NEXT GENERATION
new perspective. As we ponder our current practice, we Sl
may feel some anxiety about what the new standards will
mean for our students and courses. This activity allows us
to dig into the standards in a guided inquiry environment,
learning alongside our peers to gain familiarity with the
basic framework and contents of the NGSS*.

http://www.nap.edu/catalog/18290/next-generation-science-standards-for-states-by-states

Use the words and phrases from Model 1 to answer questions #1 - #4.
Be sure you reach a consensus with your group before you write down any answers.

Model 1
Key Words and Phrases in the NGSS*

Analyzing and interpreting

dat Patterns Systems and system models
ata

Constructing explanations and

designing solutions Developing and using models Scale, proportion, and quantity

Influence of engineering, technology, and science

¢ Interdependence of science, engineering, and
on society and the natural world p > 08 &

technology
Obtaining, evaluating, and ) ) Planning and carryin
18, cval & af Asking questions Ng anc 'ry &
communicating information out investigations
Energy and Matter Stability and change Structure and function
Using mathematical and Engaging in arecument from
Cause and effect g . L £aging : gu
computational thinking evidence

1. Cut out all of the boxes in your group’s extra copy of Model 1 to create 17 separate words and
phrases. Work with your group to sort the words/phrases into at least two different categories.
Organize and display your sorting scheme. Label 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.

* NGSS and Next Generation Science Standards are registered 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.
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2. Flip through the yellow- or green-edged pages of your copy of the NGSS.*
Choose any page that includes the three column format like this one.
From the column headings, write the meaning of SEP:

From the column headings, write the meaning of DCI:

From the column headings, write the meaning of CC:

Read This!
The NGSS* refers to the SEPs, DCIs, and CCs as dimensions. In the future when you r )
hear and read about the three dimensions of the NGSS* you’ll know what they are! oy N

3. The NGSS* categorizes each of the words and phrases in Model 1 as either an SEP or a CC. Use
the yellow- and green-edged pages with the three column format to decide which category matches
each phrase. There are a total of 8 SEPs and 9 CCs.

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

Place an X in each row to indicate whether the phrase is an SEP or a CC.

Share your results with your group, providing evidence to support your categorizations.

Practice or Concept? SEP CC

Analyzing and interpreting 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 engineering, technology, and science on society and the natural world

Interdependence of science, engineering, and technology

Obtaining, evaluating, and communicating information

Patterns

Planning and carrying out investigations

Scale, proportion, and quantity

Stability and change

Structure and function

Systems and system models

Using mathematical and computational thinking @

4. Based on your answers to #3, write a sentence to describe how a person can tell the difference
between an SEP and a CC just by looking at the phrase.
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Model 2

Introduction to The Yellow Pages — page 1

1-LS1 From Molecules to Organisms:
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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
MPSTENCIGY- =ov i vinma s wvie » 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

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-LS4 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. ..................cooun... 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. vooscivion o 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 . ................ 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 1

Use ONLY page 1 of your copy of the NGSS* to answer questions #5 - #10.
Do not search other sections of the standards quite yet.
Be sure you reach a consensus with your group before you write down any answers.

5. Based on the title of this section of the NGSS*, describe how the standards are arranged in the

yellow section of the book.

6. With your group, spend 2-3 minutes carefully skimming just this single page and discussing any
patterns you discern. Write down three distinct patterns that your group members identified. Be
ready for your spokesperson to share one of your group’s answers.

Core Ideas

isciplinary

Next Generation Science Standards — Arranged by Di
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7. Each description of a Disciplinary Core Idea is preceded by a code with this general format:

l ) l )\ J
| Y
One ot two Two or three One
numbers or letters letters number

Focus only on the first part of the code. Based on your list and your knowledge of the U.S.

educational system, describe what this part of the code must represent.

8. Focus only on the middle part of the code. Four different letter combinations are used. Each is
an abbreviation. Using the information available in Model 2 and your knowledge of science
disciplines, fill in the following table:

Abbreviation Science discipline represented by the abbreviation

LS

Earth and Space Sciences

PS

Engineering, Technology, and Applications of Science

9. Focus only on the last part of the code. List 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 sentences that clearly explain what the phrase “Disciplinary Core Idea” must
mean.
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11. Turn to the NGSS* book Introduction page xv. Read the three paragraphs that explain each of
the dimensions of the “Framework for K-12 Science Education.” Summarize each paragraph in your
own words — one sentence per dimension. Compare these summaries with your group’s answers to

#4 and #10.

Practices:

Crosscutting Concepts:

Disciplinary Core Ideas:

Model 3
Digging Deeper into the Yellow Pages

l: Ms-LSZ Ecosystems: Interactions, Energy, and Dynamics 7 )

MS-LS2-1. Anal)ge and i pret data to provi i for and fi§w of energy into and out of various ecosystems and on defining the
the effects of r ilability on i and i boundies of the system.] [Assessment Boundary: Assessment does not include
of i inan [Clarification phasis is the use & chemical reactions to describe the processes.]

on cause and effect relatioips between resources and the growth of MS-LS2-Y. Construct an argument supported by empirical

individual organisms and the Ngmbers of organisms in ecosystems during evidence that changes to physical or biological components of
periods of abundant and scarce Ngources.] an affect lati [Clarification Statement: Emphasis

MS-LS2-2. Construct an explaNgtion that predicts patterns is on recogning patterns in data and making warranted inferences about
of i i among i il y changes in poulations and on evaluating empirical evidence supporting

arguments abot changes to ecosystems.]
MS-LS2-5. peting design ions for
biodi ity ani Y services.* [Clarificati t:

y 5
Examples of ecosysqem services could include water purification, nutrient
recycling, and preveNtion of soil erosion. Examples of design solution

flow of energy among living and non-| S . constraints could incl§de scientific, economic, and social considerations.]
[Clarification Statement: Emphasis is on descri N i *This pe integrates
through a practice or discipliXary core idea.

science content with engineering

Science and Engineering Practices Qisciplinary Core Ideas Crosscutting Concepts

Developing and Using Models endent Relationships in

Modeling in 68 builds on K-5 experiences and Ecosystems Mtterns can be used to identify cause and effect
progresses to developing, using, and revising * O and popNgtions of isms, are reNationships. (MS-152-2)
models to describe, test, and predict more abstract dependent on their enWWgnmental interactions Caus\ and Effect

phenomena and design systems.
* Develop a model to describe phenomena. (MS-L52-3)

both with other living thifyg and with non-living
factors. (MS-LS2-1)
In any ecosystem, organisms an

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

Analyzing and Interpreting Data

Analyzing data in 6-8 builds on K-5 experiences
and progresses to extending quantitative analysis to
investigations, distinguishing between c i

and causation, and basic statistical techniques of
data and error analysis.

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

Growth of organisms and population increases’ ity and {hange

* Analyze and interpret data to provide evidence for IimiFed by access 10 resources. (Ms-L52-1) * Small changes i\one part of a system might cause

phenomena. (MS-L52-1) * Similarly, predatory interactions may reduce large changes in nother part. (MS-L52-4), (M5-L52-5)
) i ) . the number of organisms or eliminate whole ccsvsccsnse

Cons‘rudmg and D populations of i Mutually beneficial yineering, Technology, and

Solutions interactions, in contrast, may become so Applica ons of Science

Constructing explanations and designing solutions interdependent that each organism requires the

in 6-8 builds on K-5 experiences and progresses other for survival. Although the species involved

to include constructing explanations and designing in these competitive, predatory, and mutually

solutions supported by multiple sources of evidence beneficial interactions vary across ecosystems, the

consistent with scientific ideas, principles, and theories. patterns of interactions of organisms with

MS-LS2 Ecosystems: Interactions, Energy, and Dynamics

70 NEXT GENERATION SCIENCE STANDARDS — Arranged by Disciplinary Core Ideas NN\ns to MS-L52 on page 149,

Your group may choose ANY YELLOW PAGE that has these types of headings.
Use information found on your yellow page to answer questions #12 - #18.
Be sure you reach a consensus with your group before you write down any answers.
12. Identify the DCI code for the page you have chosen. the location of the DCI code on
the Model 3 diagram above.
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13. Based on the subheading of your chosen yellow page, describe what the abbreviation PE must
mean when used in discussions about the NGSS*.

14. Recall the format of the code for the DClIs (see question #7). Now look carefully at the codes for
Performance Expectations. Describe which part of the PE code is different from the DCI code.
Label this part on the diagram below.

l ) l J\ ) \ J
| ! _ _
One number or Two or three letters One number @

one ot two lettets

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

16. Choose one Performance Expectation. Describe how you can use this PE to design one specific
formative assessment for your students.

17. Choose one Performance Expectation. Describe how you can use this PE to design one specific
summative assessment for your students.

18. Find the term “Assessment Boundary” within one of the PEs on your chosen yellow page. (If
your page does not include this term, choose a different yellow page. Read the [bracketed] statement
associated with the Assessment Boundary. Describe how the “Assessment Boundary” sets limits on
students’ expected performance for your chosen PE.



Pulling it all together
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19. As an individual, describe ways you might incorporate one or two of the listed Science and
Engineering Practices into your students’ learning experiences.

Analyzing and interpreting data
Asking questions
Developing and using models

Engaging in argument from evidence

Constructing explanations and designing solutions
Obtaining, evaluating, and communicating information
Planning and carrying out investigations

Using mathematical and computational thinking

20. As an individual, summarize the basic organizational framework of the NGSS*. To check your
understanding, use as many of the abbreviations as you can to check your understanding,.

CC DCI ESS
ETS LS NGSS
PE PS SEP

7
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Extension Questions

21. Practice using the language of the Next Generation Science Standards*
by using the listed abbreviations to complete the statements below.

The NGSS* organizes its framework of concepts and skills into three

and

CC DCI ESS
ETS LS NGSS
PE PS SEP

different dimensions, called the

b b

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

and

bl bl

22. Create a concept map that organizes all you have learned about the Next Generation Science

Standards.* Start with the following concept abbreviations and linking words.
Add linking words to create propositions that are valid.
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Use the information from Model 4 to answer questions #23 — #24 below.

Model 4

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

Comparing the NGSS* Science and Engineering Practices

with the POGIL Process Skills

NGSS* Science and
Engineering Practices

POGIL Process Skills

Asking questions / defining
problems

Oral & written communication

Developing and using models

Teamwork

Planning and carrying out
investigations

Problem solving

Analyzing and interpreting data

Critical thinking

Using mathematics and
computational thinking

Management (team and self)

Constructing explanations /
designing solutions

Information processing

Obtaining, evaluating, and
communicating information

Assessment
(self-assessment and metacognition)

Engaging in argument from
evidence

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

24. If you include the POGIL Process Skills in your classroom learning environment, describe how
you might also be integrating the 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 Targets)

Model 1 41 minutes
I can list and describe the three different dimensions of the NGSS.*
I can distinguish SEPS from CCs.

Model 2 24 minutes
I can define DCI.

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

Pulling it all together 5 minutes
I can summarize the basic organizational framework of the NGSS* and identify
additional questions I have about this framework for K-12 science learning.

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

Model 4 12 minutes
I can describe how using POGIL strategies allows me to incorporate the NGSS*  (optional)
Science and Engineering Practices in my classroom.

Academic language used and/or developed in this activity:

Assessment boundary — the upper limits of student mastery demonstration expected

CC — Crosscutting Concepts

DCI - Disciplinary Core Ideas

Dimensions — three different ways of organizing the framework of NGSS concepts and skills
ESS — Earth and Space Sciences

ETS — Engineering, Technology, and Applications of Science

LS — Life Sciences

NGSS — Next Generation Science Standards

PE — Performance Expectations

PS — Physical Sciences

SEP — Science and Engineering Practices
10
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FACILITATION NOTES:

Each participant needs a packet of pages 1-7 (double sided/stapled).

Each group of four needs access to 1-2 hard copies of the Next Generation Science Standards* -
http://www.nap.edu/catalog/18290/next-generation-science-standards-for-states-by-states

Each group needs a pair of scissors and one large copy of the Model 1 table (page 12). To save
time, pre-cut the cells of Model 1 and give each group one set.

Facilitator needs copies of page 8 to hand out to groups who finish early.
The session can end when all groups have finished through page 7.

This activity is designed to be used in a POGIL setting where the teacher acts as a facilitator,
participants work collaboratively in groups of 3-4 to answer all questions, each group member has
an assigned role to follow, etc. See one of these references for further information on facilitating a

POGIL aCtiVity: https://pogil.org/resources/implementation/instructors-guide Or
https://pogil.org/resources/implementation/hspi-implementation-guide

11
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This is an extra copy of the phrases in Model 1. Each group will need only ONE of these pages.

Analyzing and Patterns Systems and
interpreting data system models
Constructing Developing and Scale, proportion,

explanations and
designing solutions

using models

and quantity

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

Interdependence of science,
engineering, and technology

Obtaining, evaluating, Asking questions Planning and
and communicating carrying out
information investigations
Energy and Matter | Stability and change Structure and
function
Cause and effect Using mathematical Engaging in
and computational argument from
thinking evidence

12
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ANSWER \Lf:‘f

Exploring Science Standards: for Use with the NGSS *
Why?

With the adoption of the Next Generation Science
Standards (NGSS)*, all K-12 science teachers are being
challenged to view science teaching and learning from a
new perspective. As we ponder our cutrent practice, we
may feel some anxiety about what the new standards will
mean for our students and courses. This activity allows us
to dig into the standards in a guided inquity environment,
learning alongside our peers to gain familiarity with the
basic framework and contents of the NGSS*.

http://www.nap.edu/catalog/18290/next-generation-science-standards-for-states-by-states

Use the words and phrases from Model 1 to answer questions #1 - #4.
Be sure you reach a consensus with your group before you write down any answets.

Model 1
Key Words and Phrases in the NGSS*

Analyzing and interpreting

Patterns
data

Systems and system models

Constructing explanations and

desiuialvip solistions Developing and using models

Scale, proportion, and quantity

Influence of engineering, technology, and science

; Interdependence of science, engineering, and
on society and the natural world P > engin &

technology

Obtaining, evaluating, and

communicating information

Asking questions

Planning and cartying
out investigations

Energy and Matter

Stability and change

Structure and function

Cause and effect

Using mathematical and
computational thinking

Engaging in argument from
evidence

1. Cut out all of the boxes in your group’s extra copy of Model 1 to create 17 separate words and
phrases. Work with your group to sort the words/phrases into at least two different categories.
Organize and display your sorting scheme. Label 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.

* NGSS and Next Generation Science Standards are registered 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.

13




Mare Sullivan
Exploring Science Standards: NGSS 7/30/15

Mare Sullivan
Exploring Science Standards: NGSS 5/21/15

2. Flip through the yellow- or green-edged pages of your copy of the NGSS.*
Choose any page that includes the three column format like this one.
From the column headings, write the meamng of SEP:

Science ond Engineering Prachices
From the column headings, Wnte the meaning of DCI:

DiscPlinawy Cove Tdeas

From the column headings, write the meaning of CC:
Cross cudhy ng Concepis
Read This!

The NGSS* refers to the SEPs, DCIs, and CCs as dimensions. In the future when you ?"
hear and read about the three dimensions of the NGSS* you'll know what they are! N

3. The NGSS* categorizes each of the words and phrases in Model 1 as either an SEP or a CC. Use
the yellow- and green-edged pages with the three column format to decide which category matches
each phrase. There are a total of 8 SEPs and 9 CCs.

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

Place an X in each row to indicate whether the phrase is an SEP or a CC.

Share your results with your group, providing evidence to support your categorizations.

Practice or Concept? SEP CC
Analyzing and interpreting 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 engineering, technology, and science on society and the natural world

Interdependence of science, engineering, and technology

Obtaining, evaluating, and communicating information

Patterns

XK IR DAY XX

KIK] XXX X)X

Planning and carrying out investigations

Scale, proportion, and quantity

Stability and change

Structure and function

Systems and system models

Using mathematical and computational thinking -l @

4. Based on your answers to #3, write a sentence to describe how a person can tell the difference
between an SEP and a CC just by looking at the phrase. ANSWeErs i ll va :]
5\3 \dea: SEPs are actiony (verbs) énd Ccs arg

© MGani iy /descﬁrhvﬁ tdeas Crww\«f)

0\

14
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Model 2
Introduction to The Yellow Pages — page 1

Kindergarten Through Fifth Grade......... 2 3-ESS2 Earth'sSystems ................. 32 MS-LS3 Heredity:
’ Kindergaren . .....ovennennonsnnnnn 3 3-ESS3 Earth and Human Activity . . ... ... 33 Inherit:r\cle adeVari.;J(it?n of Thaits v oo 72
. K-PS2 Motion and Stability: ourth Grade Ms"'_‘f'a 'z ogica VEV° ution:
Forces and Interactions .............. .. 4 4-PS3 Energy Unity and Diversity. .........oooeeeess 74
: WPSI BBV oo sisccsissiicionirasmsvsinss S ileevs 5  4-PS4 Waves and Their Applications in Middte School Earth and Space Sciences . .. 76
K-LS1 From Molecules to Organisms: Technologies for Information Transfer. .. 37 ~ MS-ESS1 Earth's Place in the Universe . ... 78
Structures and Processes . . . . .. 6 4-L81 From Molecules to Organisms: MS-ESS2 Earth's Systems ...........
: K-ESS2 Earth’s Systems . . . .. sl Structures and Processes MS-ESS3 Earth and Human Activity
3 K-ESS3 Earth and Human Activity......... 8  4-ESS1 Earth's Place in the Universe Mic ool Entiinee Desi 85
Earth's Systems Mid ol Engineering Design . ... ...
fintGeate v s T 9 "E::: Earthand B R MS-ETS1 Engineering Design............ 86
: 1-PS4 Waves and Their Applications in Ak A MR ANV e High School Physical Sciences 88 v
> g igh School Physical Sciences ........... e
Technologies for information Transfer ... 10 L T WOy a2 HS-PS1 Matter and Its Interactions . . .. . .. a1 g
, 1-LS1 From Molecules to Organisms: 5-PS1 Matter and Its Interactions ........ 43 HS-PS2 Motion and Stability: -
, PR : @
= Structures _and Processes .............. 12 5.PS2 Motion and St?blllfy Forces and Interactions .. ............. 9% 5
1-LS3 Heredity: Forces and Interactions = 05 HS-PS3 Energy [~
: . IEnsl;e‘ntEanc:'a:’\ld Va‘nal;lunl;)i"frans ...... :i :-:553 Energ;/ﬂ. | 3 ‘| ..... (.). eee .. 46 HS-PS4 Waves and Their Applications in E‘
- arth’s Place in the Universe ... ... | rom Molecules to Organisi Technologies for Information Transfer . . 100 =
Sacond Grade 15 Structures and Processes . ... .......... 47 o o5 ,§-
......... ) 5-LS2 Ecosystems: ool Life Sciences . ... . ivinin @
I 2ES1 Nartes ""d, SN RRRCHONS: o 16 Interactions, Energy, and Dynamics .. ... 48  HS-LS1 From Molecules to Organisms: a
2-LS2 Ecosystems: : 3 =
: o 5-ESS1 Earth's Place in the Universe . ... . 49 Structures and Processes ............, 105 a
Interactions, Energy, and Dynamics ... .. 18 . =
2454 Biological Evolution: 5-ESS2 Earth’s Systems . . . . “eeev...50  HS-LS2 Ecosystems:
m = SR : 5-ESS3 Earth and Human Activity . . ... ... 51 Interactions, Energy, and Dynamics . ... 108 p
Unity and Diversity. .. .............. 19 HS-LS3 Heredity:
:_:Ss:; Ean::s :Ia(.e inthe Universe . ... ;? : 5_‘51 E Lo D g s :g Inheritance and Variation of Traits. .. . . 112 <
m z arth’s Systems .. ............... -5-ETS1 Engineering Design. . .......... HS-LS4 Biological Evolution: I
ing DEsiOn . .ooicivassim 22 iddle School Physical Sc R Unity and Diversity.................. 14 E
K-2-ETS1 Engineering Design. ... ........ 23 MS-PS1 Matter and Its Interactions. ... ... 56 Vi f Eareh I 17 a4
m MS-PS2 Motion and Stability e e S SUBREES ;-
A Grad s couis o s i v aeiers saletos 24 F 5 e * HS-ESS1 Earth’s Place in the Universe. ... 119 s
3-PS2 Motion and Stabili e e A RLETACHIONS o TR z? HS-ESS2 Earth's Systems............... 122 &a
m Forces and Interactions ...............25 P53 V;‘ergy R s HS-ESS3 Earth and Human Activity. ... . .. 125 <
3-LS1 From Molecules to Organisms: Technol s 7" | f"‘" :?p "";monfs i 63 Hit ¢ Desig 128 2
echnologies for Information Transfer . . . " i I Engineering vesigl .
Structures and Processes . ............. 2 27 HS-ETS1 Engineering Design . 129 A
m 3-LS2 Ecosystems: iiddie School Life Sciences ., .,......... 65
Interactions, Energy, and Dynamics ..... 28  MS-LS1 From Molecules to Organisms: ¥
3-LS3 Heredity: Structures and Processes . ............. 67
ﬂ Inheritance and Variation of Traits. ... .. 29 MS-LS2 Ecosystems:
3-154 Biological Evolution: Interactions, Energy, and Dynamics ... .. 70 :E
Unity and Diversity. . ................. 30 £

jedd by Disciplinaty Core loga 1

Use ONLY page 1 of your copy of the NGSS* to answer questions #5 - #10.
Do not search other sections of the standards quite yet.
Be sute you reach a consensus with your group before you write down any answers.

5. Based on the title of this section of the NG5S, describe how the standards are arranged in the
yellow section of the book.

Tn e yellow section of the ook, the sTondards are
axronged by AisAplinary core ideas.
6. With your group, spend 2-3 minutes carefully skimming just this single page and discussing any

patterns you discern. Write down three distinct patterns that your group members identified. Be
ready for your spokesperson to share one of your group’s answers.

Phswers will Vo ?oa&]b\ﬂ QNSWESS \?\C\Mﬂff ) - an thare. Are w-‘\ms
¢ K,\2344,5,M5, s sections  * for Engneeing DO ) L (3-5)

s iehy of 4-3 for primony (K2),\ E
o e e level  widgle. sehool (le-8),*1igh schwol (3-15)

e MS ang HS have difiterent ¢ eadn DCI hos a code +h‘mj n

Seckiors for :\;&j:\%m “Sorth+ spacesciences  ~ergineenvg Aesign
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7. Each description of a Disciplinary Core Idea is preceded by a code with this general format:

L J \ H_r_)
I |
One or two Two ot three One
numbers or letters letters number

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

The first part represents gvode feve] & L2345, ms, HS

8. Focus only on the middle part of the code. Four different letter combinations are used. Fach is
an abbreviation. Using the information available in Model 2 and your knowledge of science
disciplines, fill in the following table:

Abbreviation  Science discipline represented by the abbreviation

LS Life sciences

ES5 Earth and Space Sciences

PS % “\V\S] cal Sciences

ETS Engineering, Technology, and Applications of Science

9. Focus only on the last part of the code. List 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.
T+ idenifies one speaific subtoplc of a PS,LS, or ESS cotegoly.

For example, ** Motion = Sv’rab‘nl(-l:«j“ = PS2,
whig " Energy™ = PS3

10. Write one or two sentences that cleatly explain what the phrase “Disciplinary Core Idea” must :
mean. i '
sUbconceps -

[ is & bi ceptual | '*hluda}”m?rg
A DCT (s & big conceptual idea that inc

Each OCT is an ouerarching ov found ationo wnac;ghfo}r 0(:2
o Knf ASGRAINGY IEOS P55 €85, ETS) B SO ping

founded wpon 1Y H DE>
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11. Turn to the NGSS* book Introduction page xv. Read the three paragraphs that explain each of
the dimensions of the “Framework for K-12 Science Education.” Summarize each paragraph in your
own words — one sentence per dimension. Compare these summaries with your group’s answers to
#4 and #10.

Practices: Students thamselves will + age in/experience the practices
that scentists and engincers use everyday .

Crosscutting Concepts: “These ore the 1deas ond behaviors that are
common 1o a\l fields of science and cnj‘mcdirg.

Disciplinaty Core Ideas: These are o limited set of ideas and practice s thad g
ollow Studertts t0 leam hwow 1o learn stience « enginéening — so they can
cortinue to learn weil besord the (2% grodz |

Model 3
Digging Deeper into the Yellow Pages

Egosystems: Interactions, Energy, and Dynamics

Students who demonstrate \chvs(an(ﬁuq can:

ge and interpret data to provide evidence for and (Aw of enerqy into and out of various ecosystems and on detining the
the effects of resolce availability on and i of the system.| | nent Boundary: docs not include
of i inan i< Emphasis is the use  chemical reactions to describe the processes.]

on cause and effect relatiodips between resources and the growth of MS-L52-}. Construct an argument supported by empirical
individual organisms and the \gmbers of organisms in ecosystents during evidence Yhat changes to physical or biological components of
periods of abundant and scarce Ngourees.| an affect jons. (C b Emphasis

is on recogniXng patterns in data and making warranted inferences about

MS-LS2-2. Construct an explaNgtion that predicts patterns

of among multiple aluating empirical evidence supporting
[Clarification Statement: Emphasis 1s on PRdicting consistent patterns of  changes to ecosystems.

interactions in different ecasystems in termS\f the relationships among and EvAluate competing design solutions for maintaining
between and abiotic ¢ . Examples of ypes  piodi services.* [C.

y ai
of interactions could inclute competitive, predati, and mutually beneficial]  Exarnples of ecasys\em serwces could include water purification, nutsient

MS-LS2-3. Develop a model to describe the ¥ycling of matterand  recycling, and preveNtion of soil erosion. Examples of design solution
flow of energy among living and non-living of an ecosystem.
[Clarification Staterment: Emphasis is on describing the condvation of matter

Science and Engineering Practices

Developing and Using Models

Modeling in 6-8 builds on K-5 experiences and
progresses to developing, using, and revising
models to describe, test, and predict more abstract M
phenomena and design systems. | botis with other living thi
* 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 ervor analysis.

o Analyze and interpret data to provide evidence for
phenomena. (MS-L52-1)

terns can be used to dentify cause and effect i

.
£
g
3
2
£
2
B

constiains their groveth and reproduction. (MINS2-1)
= Growth of arganisms und population inceases¥e
limited by access to resources. (MS-152-1)
Similarly, predatory interactions may recuce
the number of organisms or eliminate whole

large changes in yother part. (MS-L52:4), (MS-152-5)

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

(.c_usn'ucring Explanations and Designing | populations of organisms. Mutually beneficial C yineering, Technology, and
Snkrtions | interactions, in contrast, may become so Applicapns of Science
Constructing explanations and designing solutions interdependent that each organism requires the . v .
inG-8 builds an k-5 experiences and progresses other for survival. Although the species involveg | Influence B e, Rgineering, and
to include constructing explanations and designing in these competitive, predatory, and mutually | Technology g Society§nd the Natural World
solutions supported by multiple sources of evidence beneficial interactions vary across ecosystems, the s A_any Inmmn_onv on
consistent with scientific ideas, principles, and theories. patterns of interactions of organisms with their use are drivaNpy indNjdual or sacietal

n i U 15 (0 MS-LS2 on page 149,

Your group may choose ANY YELLOW PAGE that has these types of headings.
Use information found on your yellow page to answer questions #12 - #18.
Be sure you reach a consensus with your group before you write down any answers.

12. Identify the DCI code for the page you have chosen. the location of the DCI code on
the Model 3 diagram above.
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13. Based on the subheading of your chosen yellow page, describe what the abbreviation PE must
mean when used in discussions about the NGSS*.

PE = Performance TxpPectodi ons
A tosk de Students con suceestGuly complefz 1o show mastény of a DL

14. Recall the format of the code for the DCIs (see question #7). Now look carefully at the codes for
Performance Expectations. Desctibe which part of the PE code is different from the DCI code.
Label this part on the diagtam below.

L Y J \ Y J\ J \ J @1

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

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

This new port of the code Indicades A unlci&e, ﬁm
Students are ex-p(;‘d'eoL‘tD Complete a5 & o .
é\emonS'\'m;Fnr\ﬁ their mas’rerj of a swopart-of o PCT.

16. Choose one Performance Expectation. Desctibe how you can use this PE to design one specific
formative assessment for your students.

Answers will va . P
ooy inchuole : olemuonstvading competence o3 5wl -tasles p
olsng the Wos ‘o mastelig the erhire tos—; ool ov wn
vepsrh _0‘3? guide vores : ‘ext 4 ceeks 5 mini ~quizzes / warm wfs
17. Choose one Pe'r‘%rmance Expectation. Describe how you can use this PE to design one specific
summative assessment for your students.

Bnswers will van ot showld vefteot a el Aemonstrrfion
ok masteny velgeat to the chosen RE.

18. Find the term “Assessment Boundary” within one of the PEs on your chosen yellow page. (If
your page does not include this term, choose a different yellow page. Read the [bracketed] statement
associated with the Assessment Boundary. Describe how the “Assessment Boundary” sets limits on
students’ expected performance for your chosen PE.

The 0ssessmerd boundowy S€ts an Tpﬁer [imit on the
complexity/ difficulty of o fask that Students are expected

fo completz 05 evidence that theyve mastered a speafic
Suypart of a DcI. ‘
This allows teadrers 1o focus on the important parts of & D
ond. feel confident i deciding when “enough Ts enough

6
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Pulling it all together

19. As an individual, describe ways you might incorporate one or two of the listed Science and
Engineering Practices into your students’ learning experiences.

Analyzing and interpreting data Constructing explanations and designing solutions
Asking questions Obtaining, evaluating, and communicating information
Developing and using models Planning and carrying out investigations

Engaging in argument from evidence Using mathematical and computational thinking

Arewers Wil o

20. As an individual, summarize the basic organizational framework of the NGSS*. To check your
understanding, use as many of the abbreviations as you can to check your understanding.

CC DCI ESS Pmswers will va )bt/\«'\' should. azmonstrate

ETS | LS | NGSS
PE T ps [ sep | ‘hest tclees:

CXDS5 di\scj\\)\"\ na veundayly

ence Aiscigings fho  frame
N \’C7l 'PS‘ 953/ 0\!'\0( o

_ SEPs ond cCs

There WE ‘COW\ el

_ The NGSS Nos three dmensions

<Efs, CCs, and. DCTs

S

v
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Extension Questions

CC DCI ESS
ETS LS NGSS
PE PS SEP

21. Practice using the language of the Next Generation Science Standards*
by using the listed abbreviations to complete the statements below.

The NGSS* organizes its framework of concepts and skills into three

different dimensions, called the e E? ’ %) o ,and_ CC : Cordzmzﬁ e/f)@j,

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

95 , ESH ,and ETS . Corder doeés Y’\_f(_)i- mOx’Ck'eO

5

22. Create a concept map that organizes all you have learned about the Next Generation Science
Standards.* Start with the following concept abbreviations and linking words.

Add linki d iti h ralid. g :]
ng words to create propositions that are va P Lvay -

some C onn AORY
oL Show\- .
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Use the information from Model 4 to answer questions #21 — #23 below.
Be sure you reach a consensus with your group before you write down any answers

Model 4
Comparing the NGSS* Science and Engineering Practices
with the POGIL Process Skills

Abswers Mnay oy
NGSS* Science and

Engineering Practices POGIL Process Skills
Asking questions / defining o Oral & written communication
— e
problems | ﬁ A
Developing and using models o / / Teamwork
Plannipg and carrying out e Problem solving
mnvestigations
Analyzing and interpreting data ‘——ﬁ," Critical thinking
Using mathematics and ﬁ Management (team and self)
computational thinking ke
Constructing explanations / A/ “A\E Information processing
designing solutions =l
Obtaining, evaluating, and *ﬁ Self-Assessment
communicating information x|
Engaging in argument from / Metacognition
evidence
23. Draw a line to connect each SEP with a Process Skill that includes similar student behaviors. @
|

You may connect each Process Skill with more than one SEP. —%
o y egc o) ore tha M\/B stud . Pj \ &
Justify thBly comeetion

24. If you include the POGIL Process Skills in your classtoom learning environment, describe how
you might also be integrating the NGSS* Science and Engineering Practices.

Answe will \/aj-

Big den — by impiementing POGIL shvacteges, all ek most of
g SEP¢ ave ncludedl 1 the Students! 1mm\\§
expenences ... ~ij dp et neegd o e taddad onc.
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