Attachment B

(A comparison of the Next Generation Science Standards and Kentucky'’s

current science standards)

Kentucky’s current Core Academic Standards (KCAS) for science consists of the 2006 Revision of
the Program of Studies and the Science Core Content for Assessment, version 4.1, which is the
assessable subset of that content. The KCAS is subdivided into seven “Big Ideas” which are
present at all grade levels K-12. Those Big Ideas are then clustered into the four content
subdomains of life science, earth/space science, physical science, and unifying concepts. Each of
the seven Big Ideas is represented by a set of Understandings, and these Understandings are
supported by a related set of Skills and Concepts. The smaller set of concepts that are eligible for
testing (the Core Content for Assessment) are then derived from these Understandings and Skills

and Concepts.

Our current standards are configured into an End of Primary (K-2) grade band plus individual
grade-leveled standards for grades 3,4,5,6,7,8 and grade banded again for high school (9-12).
The example below is a segment of a single Big Idea from grade 4 that was taken from the
Combined Curriculum Document. This Combined Curriculum Document was developed by the
Kentucky Department of Education (KDE) staff to illustrate the relationship between the
Program of Studies and Core Content for Assessment for each Big Idea and grade level.

Big Idea: Motion and Forces (Physical Science) Grade: End of Primary
Whether observing airplanes, baseballs, planets, or people, the motion of all bodies is governed by the same
basic rules. In the elementary years of conceptual development, students need multiple opportunities to
experience, observe, and describe (in words and pictures) motion, including factors (e.g., pushing, pulling) that

affect motion.

Academic Expectations

2.1

problems.
2.2

events and predict possible future events.
2.3

other.

Students understand scientific ways of thinking and working and use those methods to solve real-life
Students identify, analyze, and use patterns such as cycles and trends to understand past and present

Students identify and analyze systems and the ways their components work together or affect each

Program of Studies:
Understandings

Program of Studies: Skills and
Concepts

Related Core Content for
Assessment

SC-P-MF-U-1

Students will understand that
things move in many different ways
(e.g., fast and slow, back and forth,
straight, zig zag, etc.).

SC-P-MF-U-3

Students will understand that the
position of an object can be
described by locating it relative to
another object or the background.

SC-P-MF-U-2
Students will understand that

SC-P-MF-S-1

Students will identify points of
reference/reference objects in order
to describe the position of objects.

SC-P-MF-S-2

Students will observe and describe
(e.g., using words, pictures, graphs)
the change in position over time
(motion) of an object.

SC-P-MF-S-3
Students will make qualitative (e.g.,
hard, soft, fast, slow) descriptions of

SC-EP-1.2.2

Students will describe the
change in position over time
(motion) of an object.

An object’s motion can be observed,
described, compared and graphed by
measuring its change in position over
time.

DOK 2

SC-EP-1.2.3
Students will describe the




forces (pushes or pulls) can cause
objects to start moving, go faster,
slow down, or change the direction
they are going.

pushes/pulls and motion.

SC-P-MF-S-4

Students will use tools (e.g., timer,
meter stick, balance) to collect data
about the position and motion of
objects in order to predict changes
resulting from pushes and pulls.

SC-P-MF-S-8

Students will ask questions about
motion, magnetism and sound and
use a variety of print and non-print
sources to gather and synthesize
information.

position and motion of objects
and predict changes in position
and motion as related to the
strength of pushes and pulls.

The position and motion of
objects can be changed by
pushing or pulling, and can be
explored in a variety of ways
(such as rolling different objects
down different ramps). The
amount of change in position
and motion is related to the
strength of the push or pull
(force). The force with which a
ball is hit illustrates this
principle. By examining cause
and effect relationships related
to forces and motions,
consequences of change can be
predicted.

DOK 2

SC-EP-1.2.4

Students will understand that the
position of an object can be
described by locating it relative to
another object or the background.
The position can be described
using phrases such as to the right,
to the left, 50 cm from the other
object.

The structure of the Next Generation Science Standards is different than our current standards in
a number of ways. For an exhaustive description of the architecture of the NGSS, see the
publication from Achieve, Inc. entitled “How to Read the Next Generation Science Standards

(Attachment C).

Copied below is a single topic from the January public draft of the NGSS to compare to the

current example above.




3.Forces and Interactions

Students who demonstrate understanding can:

futu re mntmns im the sl.rstem.

the fl:ll'(Ei between them.

3-PS52-b. Investigate the motion of obiects to determme when a mnslstent uattem can be observed and used to predict

3-P52-a. Carnl out investigations of the maotion nf ub]ecu to uredlr:t the effect nffnrnes on an |:|b|ect in termﬁ of balanted
fnrr:es that dc» n|:|t r:hanqe mutlun and unhalanr:ed forces 1:hat r:hanqe mutlun. 1

3-P52-c. II'I'H'E-SI:I{IE‘I:E the effect of elactric and magnetic forces bel:we-en c-hlect_r. miot in contack wn‘h aach nther and use the
ubsfenlatmns to de»s-crlhe their relatmnshlps.

vk o

3-PS2-d. Apply sclentrr'l: knuwledqe to desmn an:l lef ine solutions o a pmhlem Iw USIﬂ{I the prnpertles of man nets and

s ST & ¥

i

Science and Engineering Practices

Asking Questions and Defining Prabl
ﬁ.-:l-:rq qumnm arad defining probleme i orades 3-5 bulids
Irom: grades K—1 experiences and progresses bo specifying
qualitative relatonchigs

* [Fonmulte gueshions that can be investgated and
prodict masonable culdomes basad on patlens sudh &
caume and effect rebabonships. {3-P53-h)43-PS2-a), (3
PR-h

Flanning ard Carrying Owt Irvestigations

Planning and camying oul imeshioations b ardwer )
Questions or best solubions o probdems in 35 bulids &g K-2
e riances and progresses 10 indude irvestiaalons thak,
iniral werisblis ard prowide avidence o support,
enplangliors or degian solulism

« Drsign ard cordud, irvestigaliond tolabaratiely, Dsing
fair tests in which varbables ar'e comtpoledand the
rigmber of trak comsidensd, (3-052-3)

* Make observabions and/Sr measurements, collect
approprate date, and den iy patterns thal grovide
evidence for an esplanshon ofa phenomenon or kest a
dedign salulion, (3-PS2-B1E-P52a003-PE1-E)

Constructing Explanations and Desigring Salutions
Constructing explanalions and desining soltions in 3-5
builds on prior experiences in k-2 andgrogresses b e e
of evidence in constructing mukiple euplsn atiors and
designing multipk sohtions.

& Apply scienbfic knowledge o sobe des qn problomg. 13-
3l -} -

s

Comnections fo Mature of Solence

Schentific Inwestigations Use a Variety of Methods
= Eoenie irvestiaalons use g varely of ocls and

techriques. [ 3-PS2-b,[3-PS2-a))3-Ps2-c)

““T;Pg;ﬂ‘; o somnlifec method, [3-PSE-h)(3-P53-

;| linz .

L ' |

=

PS2.A: Forces and Mation.

Eaich force acks &0 oo partictlar objectand has both, strentgh
and a direction. Ag ohfect at rest tygically fas.muttine Torces
ating oo iL, b thiy adi] o give 2éna et faree civ-tie object
Forces that do not siam tozem.can muse dhanges in B chject's
spssdgr cinection of ol Boupdary: Qual et o
ennceptial, but rot guantitative addibon of forces are used at this
level,) [3-P51-8)

The pathernis of an objects motion In vanous shuations can be
oltrgerved fod eeeriumad ) wihen Ehal peest motion sdtibits & regular
patieny, fufure motion cam b precicted from K. (Boundary:
Techrical (erms-such g9 megritud e veloclty, momentum, and
vl quantity, and rol miFduced at this B, bul e concept
Then sofne dquigriities nesd bollr'see prg drection bo b deccriies)
B desdapend, ] [3-PS2-5]

PSZ.BE: Types of Interactions

(Rgerts Ingonac sxerl fores on each other [Tricton, lashc
pusties andguls). (3-FS2-b)

. Beciricymagrstic, and gravtational foroes Between & pair of
ntjerts Aok requine that the chjects be in contact—for samgle

magiets push or pull 51 8 distende, The sies off the Tonces in aach
fhustion depend on the propemties of the obgects and ther
dslanges apart aed, for fonges Delmadn Do magrels, on Dher
wrientabon redative to each other. (3-FS3-0),[3-P52-d)

P52.C: Stability and Instabdlity In Physical Systems

A system can change as |t moves inone direction {e.g., 2 bal
roling doven & R, shift Back and dorthi [2.0., & Ssinging
penduba], of 90 through cechcal patbers (e.q,, day and night)
[3-P53-b)

Exaifmning B the Tondess om and within the sstemn changs as il
meves can help explain a sy@em’s patterns of change. [3-F52-a)
A system can appeir o e unchanging when processes within e
Syshirm are going on Al apposite bul equal rates, (3-P52-a)

Notable differences in the structure of the two documents are:

Cause and Effect
# Cause and effect relationships are
routinety iderbfied, tested, and used to
axplain change, [3-P5E-a) (3-P52-€)
Stability and Change
= Changs m measured in lems of
differences over time and may coour at
diffarent rafes, (3-P52-5]

Comrachions o Enginesring Techrology
and Applications of Sciemee

Interdependence of Sciance,
Enginsering, amd Technology
* Tools and instruments (g, nulers,
balanges, Fermorre o, gradusad
cylinders, telesropes, MICSCopes) are
usad in scientific axplarabion by gathes
data and help arswer quEstions about
1Fe ratural world, Erginesring desgn can
dewelop and Improe such bechnologies.
[ 3-Pa-dl
# CSodentific discoyeries about the rabural
waorkd can often lead o new and
improved technologies, which ane
developed throwsgh Bhe engineering
dusion process, (3-P52-d)

Commections fo Nadene of Solence

Sclentific Knﬂwleﬁue A.n::urn.u an Order
and Canai v in N Sy

# SOpnoe assumes consstent patterns in
natural svsten, (3-PE2-5)

e The assessable components of the NGSS are written as student performance expectations.



Each student performance expectation is a blend of the three dimensions of the
framework: Science & Engineering Practices, Disciplinary Core Ideas, and Crosscutting
Concepts.

Many performance expectations include Assessment Boundary statements that provide
information on how deeply that expectation is to be assessed.

Each topic includes correlations to the Common Core State Standards for mathematics
and English/language arts as appropriate.

The reasoning behind each performance expectation is made explicit by supporting
statements in the color coded Foundation Boxes included below them.

An interactive version of the NGSS on the web will allow readers to activate color coding
of the text so that every word of each performance expectation can be explicitly linked to
the foundational statement from which it was derived.

Notable differences in the content of the two documents are:

Engineering, Technology & Applications of Science is included in the NGSS as a separate
and equal content domain alongside the traditional content domains of life, earth and
physical science. The engineering content is integrated across those three domains, but
still exists as a discrete set of performance expectations. Those performance expectations
that integrate engineering are noted with an asterisk. Engineering concepts are
incorporated in all grades from K-12.

The nature of science and scientific thought is given more prominence in the NGSS.

There have been shifts of specific concepts to new grade levels. Some examples include:

o Waves as a mechanism for energy transfer appears for the first time in elementary
rather than in middle or high.
o Light and sound has moved downward to first grade.

Earth’s surface processes are introduced two years earlier than before.

o The specific details of the particulate nature of matter have moved to higher
grades than before.

o Biological change (commonly known as evolution) does not appear in the NGSS
until middle school. It is addressed as one of the seven Big Ideas as early as
Primary in the current (KCAS) standards.

o Earth/space science at the middle and high school level makes more explicit
reference to human activity and impacts.

o

There has been very little negative feedback from either the field or Kentucky’s lead state team
regarding these shifts in concepts. More feedback has focused on the non-continuous nature of
some concepts as compared to the KCAS. For example, in the current standards the Big Idea of
Unity and Diversity is addressed every year in all grade levels, but the analogous idea of
Structures and Processes appears in the NGSS at grades K, 1 and 3, but not in grades 2 or 5.



