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A Framework for K-12 Science Education:
Practices, Crosscutting Concepts, and Core Ideas

What’s in a name?

The three dimensions are the distinguishing
feature of the Framework and this is reflected
in the title.



Purpose of the Framework?

» The Framework is designed to help realize a
vision for education in the sciences and
engineering in which 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.



Purpose of the Framework?

» The Framework is the first of a two-stage
process to produce a next generation set of
science standards for voluntary adoption
by states.



Structure of the Framework:
Three Dimensions

The Framework establishes three dimensions of
science learning:

1. Scientific and Engineering Practices
2. Crosscutting Concepts
3. Disciplinary Core Ideas



Science and Engineering Practices

Establishes habits of mind specific to doing
science.

Distinguishes science from other ways of
knowing.

Engages students in deepening their
understanding of core science ideas.

Helps students make sense of the natural and
designed worlds
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Science and Engineering Practices

. Asking Questions (Science) and Defining Problems (Engineering)

Developing and Using Models
Planning and Carrying Out Investigations

. Analyzing and Interpreting Data

Using Mathematics, Information and Computer Technology, and
Computational Thinking

. Constructing Explanations (Science) and Designing Solutions

(Engineering)

. Engaging in Argument from Evidence
. Obtaining, Evaluating, and Communicating Information

Framework Page 42



What are Crosscutting Concepts?

* Concepts that cross disciplinary boundaries

e Support understanding of the natural sciences
and engineering

* Contribute to the development of a coherent
and scientifically-based view of the world

Framework Page 84



Seven Crosscutting Concepts

. Patterns

Cause and Effect

. Scale, Proportion, and Quantity
. Systems and System Models

Energy and Matter

. Structure and Function
. Stability and Change



Disciplinary Core Ideas

Physical Sciences
e PS 1: Matter and Its Interactions

* PS 2: Motion and Stability: Forces and
nteractions

* PS 3: Energy

* PS 4: Waves and Their Applications in
Technologies for Information Transfer



Disciplinary Core Ideas

Life Sciences

* LS 1: From Molecules to Organisms:
Structures and Processes

e LS 2: Ecosystems: Interactions, Energy, and
Dynamics

e LS 3: Heredity: Inheritance and Variation of
Traits

* LS 4: Biological Evolution: Unity and Diversity



Disciplinary Core Ideas

Earth and Space Sciences

 ESS 1: Earth’s Place in the Universe
e ESS 2: Earth’s systems

 ESS 3: Earth and Human Activity




Disciplinary Core Ideas

Engineering, Technology, and the Applications
of Science

* ETS 1: Engineering Design

 ETS 2: Links Among Engineering, Technology,
Science, and Society



From Framework to Standards

 The Next Generation Science Standards (NGSS)

will be developed using the guidance provided
in the Framework.

* Multiple stakeholder groups, including the
general public, will have opportunities to
review and comment during the NGSS
development process.
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Essential Question: AigBowoer auoiBada avriBioTike eédnuion avBparka nayerwva CUwarn?

Students demonstrate understanding by:

a. Yo NUpakKTOOoEWS IVviiou unépubBpn-KOKKIVO

b.Mayia OTTpIo Xpovia {ipkovio weudapyupou wdiako

c.Mopol oaceig adiagpavi

nevikiAivn

d.PUnog nAnBuopou BpoxonTwoelg pUNAavon oOo@opo PpwTooUuvBeon

e.AoTepoeldfig afova BnpuAlio BakThpla

f.

Science and Engineering Practices
Deweloping and Wsing Models
= s models to explore relationships betwesn
variables, especially those representing input
and output. {c)
= Use variowus representations and modsls
{inchuding computer simulations) to predict,
explain, and test ideas abowt phenomena in a
natural or designed system. {c)
Constructing Explanations and Designing
Solutions
» Generate and revise causal explanations from
data (e.g. observations and sources of
reliable information) and relate these
explanations to cument knowledge.
(=B (=).{F)
Engaging in Written and Oral Argument
from Evidence
= Use arguments and empincal evidencs to
support or refute an explanation for 2
phenomenon, {d)
Obtaining, Evaluating, and Communicating
Information
=  Communicate understanding of scoentific
information in multiple formats {=.g. verbally,
graphically, testually, ) using
scentific hnguage and reasoning. (f)
= Read critically wsing scence reasoning o
evahite data, hypothesas, conchsions, and
com peting information. ()

LS1.B: Growth and Dewe

_alEd, JDrganisms
« Organisms reproduce, enther sesaally or asssaally, and transfer their genetic

information to their offs, ~ (b)
= Amimals engage in chaaote 5. " ~haviors that increase the odds of reproduction.

(=]

= Plants reproduce in a varnst «ays, sometimes depending on animal behavior
and specialzed features _.wch as attractively colored flowers) for reproduction. {d)

= Plant growth can continue throuahout the plant’s life through production of plant
matterin photosynthesk., .,

= Ganetic factors, as well as koo com tions, affect the size of the adukl plant.
Animals’ growth s controlled | r gen tic factors, food intake, and interactions with
other onganiems, and each spedes s a typical adult sz range. (a)

LS3.A: Inheritance of Traits

= Genesare lcated in the 5 of cells, with each chromosome pair
containing two variants of each of m iy distinct ganes. {g)

= [Each distinct gene chiefly controls t_ production of specific proteins, which in tum
affect the traits of the individual {e.g., human skin color results from the actions of
proteins that controd the production of the pigment melanin]. (<)

= Changes (mutations] to genes can result in changes to proteins, which can affect
the structures and functions of the organiem and thereby change traits. (f)

= Casal reproduction provides for tranemission of genstic information to offspring
throuwgh egg and spem cells. These cells, which contain only ene chromosome of
each parent’s chromosome pair, unite to form a mew individual (offspring). Thas
offspring possess one instance of each parent’s chromesome pair (forming a new
chromosome pair). Variations of inherited traits betwesn parent and offspring ariss
from genetic differences that result from the subset of chromosomes {and therefore
genas) inherted or {more rarely) from mutations. (<)

LS2.B: Variation of Traits

= In sesually reproducing organiems, each parent contributes half of the genes
acquired {at random) by the offspring. Individuals have two of each chromosome
and hence two alleles of 2ach gene, one acquired from each parent. These
versions may be identical or may differ from each other. {c)

= In addition to variations that arise from sexual reproduction, genetic infomation
can be altered because of mutations. Thowgh are, mutations may result in chamges
to the structure and function of proteins. Some changes are beneficial, others
hamful, ared some reutral 1o the oroanism,

Crosscutting Concepts

Cause and Effect
= Evidencz is usad to support claims
about cavsal relationships.
{21060 {c){d].{=].4F)
= Cause and effect relationships
may e wsad to predict
phenomena in natual or designed
systams. (a){b1.{<].(d1 {=]. {f)
Energy and Matter
= Within a natural or designed
system, the flow of enengy drives
the cyding of matter. {b)
Structure and Function
= Complex nature and designed
structunes can be analyzed to
determing how they function. {d)




A Collaborative Effort




A National Opportunity

“A boat doesn’t go forward if each one is rowing
their own way.”
-Swahili proverb



