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SCIENCE DEPARTMENT MISSION

Collaborate as professionals to deliver a vertically aligned,
consistent, district-wide science program which excites students
to seek understanding and apply critical thinking skills to be
scientifically literate citizens.

Blue = curriculum
Red = excitement/passion
Green = critical thinking and questioning

Purple = student success

Black = collaboration as professionals
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Science & Engineering Practices

Skills used by scientists and engineers in order to help us
engage in sensemaking around problems in the world

Students use these practices in classes and in everyday life

Practices intentionally overlap & increase in “complexity and
sophistication across the grades”



SCIENCE AND ENGINEERING PRACTICES

e Asking questions and defining problems
e Developing and using models
 Planning and carrying out investigations

e Analyzing and interpreting data

e Using mathematics and computational thinking

e Constructing explanations and designing solutions

e Engaging in argument from evidence

e Obtaining, evaluating, and communicating information




CROSS CUTTING CONCEPTS

. ‘ Gé AG
Help connect ideas across different areas of science

They encourage critical thinking and deeper understanding

Use as a lens or a tool for engaging in sensemaking
surrounding phenomena and problems



CROSS CUTTING CONCEPTS

1.PATTERNS
2.CAUSE AND EFFECT
3.SCALE, PROPORTION AND

QUANTITY
4.ENERGY AND MATTER
S.STRUCTURE AND FUNCTION
6.STABILITY AND CHANGE
7.SYSTEM AND SYSTEM MODELS




NGSS: CCC Patterns Causalttg

Can think of CCC’s ’\\
in 3"groups".. Faers Crgasia Jsezcessed
1. Patterns \» J

2. Causality Systems

3. Systems

\

Systems and Stability Proportion, Energy and
System Models and Change and Quantity Matter




NGSS Performance Expectation - Example

Develop and use a model of the
earth-sun-moon system to describe the
cyclic patterns of lunar phases, eclipses
of the sun and moon, and seasons.




Molecules to Organisms: NGSS Progression - GR 1

Students who demonstrate understanding can:
1-LS1-1.

Use materials to design a solution to a human problem by mimicking how plants and/or animals use their external parts

to help them survive, grow, and meet their needs.” [Clarification Statement: Examples of human problems that can be solved
by mimicking plant or animal solutions could include designing clothing or equipment to protect bicyclists by mimicking turtle shells,
acorn shells, and animal scales; stabilizing structures by mimicking animal tails and roots on plants; keeping out intruders by
mimicking thorns on branches and animal quills; and, detecting intruders by mimicking eyes and ears ]

The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Constructing Explanations and Designing

Solutions

Constructing explanations and designing solutions in

K-2 builds on prior experiences and progresses to

the use of evidence and ideas in constructing

evidence-based accounts of natural phenomena and

designing solutions.

« Use materials to design a device that solves a

specific problem or a solution to a specific
problem.

Disciplinary Core Ideas

LS1.A: Structure and Function
« All organisms have external parts. Different
animals use their body parts in different ways to
see, hear, grasp objects, protect themselves,
move from place to place, and seek, find, and
take in food, water and air. Plants also have
different parts (roots, stems, leaves, flowers,
fruits) that help them survive and grow.
LS1.D: Information Processing
« Animals have body parts that capture and convey
different kinds of information needed for growth
and survival. Animals respond to these inputs
with behaviors that help them survive. Plants also
respond to some external inputs.

Crosscutting Concepts

Structure and Function
« The shape and stability of structures of natural
and designed objects are related to their
function(s).
Connections to Engineering, Technology, and
Applications of Science

Influence of Science, Engineering and
Technology on Society and the Natural World
« Every human-made product is designed by
applying some knowledge of the natural world
and is built using materials derived from the
natural world.

Connections to other DCIs in first grade: N/A

Articulation of DCIs across grade-levels:
K.ETS1.A ;4LS1.A 4LS1.D 4.ETS1.A

Common Core State Standards Connections:

ELA/Literacy -

W7
instructions). (1-LS1-1)

Participate in shared research and writing projects (e.g., explore a number of “how-to” books on a given topic and use them to write a sequence of




Molecules to Organisms: NGSS Progression - GR 4

Students who demonstrate understanding can:

4-1.51-1. Construct an argument that plants and animals have internal and external structures that function to support survival,
growth, behavior, and reproduction. [Clarification Statement: Examples of structures could include thorns, stems, roots, colored
petals, heart, stomach, lung, brain, and skin.] [Assessment Boundary: Assessment is limited to macroscopic structures within plant
and animal systems.]

4-1.81-2. Use a model to describe that animals receive different types of information through their senses, process the information

in their brain, and respond to the information in different ways. [Clarification Statement: Emphasis is on systems of
information transfer.] [Assessment Boundary: Assessment does not include the mechanisms by which the brain stores and recalls
information or the mechanisms of how sensory receptors function.]

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Developing and Using Models
Modeling in 3-5 builds on K-2 experiences and
progresses to building and revising simple models
and using models to represent events and design
solutions.
« Use a model to test interactions concerning the
functioning of a natural system. (4-LS1-2)
Engaging in Argument from Evidence
Engaging in argument from evidence in 3-5 builds on
K-2 experiences and progresses to critiquing the
scientific explanations or solutions proposed by peers
by citing relevant evidence about the natural and
designed world(s).
« Construct an argument with evidence, data,
and/or a model. (4-LS1-1)

Disciplinary Core Ideas

LS1.A: Structure and Function
« Plants and animals have both internal and
external structures that serve various functions in
growth, survival, behavior, and reproduction. (4-
LS1-1)
LS1.D: Information Processing
« Different sense receptors are specialized for
particular kinds of information, which may be
then processed by the animal’s brain. Animals
are able to use their perceptions and memories
to guide their actions. (4-LS1-2)

Crosscutting Concepts

Systems and System Models
« A system can be described in terms of its
components and their interactions. (4-LS1-1),(4-
LS1-2)

Connections to other DCls in fourth grade: N/A

Articulation of DCIs across grade-levels:

1.LS1.A (4-LS1-1); 1.LS1.D (4-LS1-1); 3.LS3.B (4-LS1-1); MS.LS1.A (4-LS1-1),(4-LS1-2); MS.LS1.D (4-LS1-2)

Common Core State Standards Connections:
ELA/Literacy -
W4.1

SL45
Mathematics -
4G.A3

Identify line-symmetric figures and draw lines of symmetry. (4-LS1-1)

Write opinion pieces on topics or texts, supporting a point of view with reasons and information. (4-LS1-1)
Add audio recordings and visual displays to presentations when appropriate to enhance the development of main ideas or themes. (4-LS7-2)

Recognize a line of symmetry for a two-dimensional figure as a line across the figure such that the figure can be folded across the line into matching parts.




Molecules to Organisms: NGS

Students who demonstrate understanding can:

MS-L§1-
1

MS-L§1-
2

MS-LS§1-
3

MS-L§1-
4

MS-LS§1-
5

MS-L§1-
6

MS-L§1-
7.

MS-L§1-
8

Conduct an investigation to provide evidence that living things are made of cells; either one cell or many different
numbers and types of cells. [Clarification Statement: Emphasis is on developing evidence that living things are made of cells,
distinguishing between living and non-living things, and understanding that living things may be made of one cell or many and
varied cells.]

Develop and use a model to describe the function of a cell as a whole and ways the parts of cells contribute to the
function. [Clarification Statement: Emphasis is on the cell functioning as a whole system and the primary role of identified parts of
the cell, specifically the nucleus, chloroplasts, mitochondria, cell membrane, and cell wall.] [Assessment Boundary: Assessment of
organelle structure/function relationships is limited to the cell wall and cell membrane. Assessment of the function of the other
organelles is limited to their relationship to the whole cell. Assessment does not include the biochemical function of cells or cell
parts.]

Use argument supported by evidence for how the body is a system of interacting subsystems composed of groups of
cells. [Clarification Statement: Emphasis is on the conceptual understanding that cells form tissues and tissues form organs
specialized for particular body functions. Examples could include the interaction of subsystems within a system and the normal
functioning of those systems.] [A 1t Boundary: A 1t does not include the mechanism of one body system
independent of others. Assessment is limited to the circulatory, excretory, digestive, respiratory, muscular, and nervous systems.]

Use argument based on empirical evidence and scientific reasoning to support an explanation for how characteristic
animal behaviors and specialized plant structures affect the probability of st ful reproduction of animals and plants
respectively. [Clarification Statement: Examples of behaviors that affect the probability of animal reproduction could include nest
building to protect young from cold, herding of animals to protect young from predators, and vocalization of animals and colorful
plumage to attract mates for breeding. Examples of animal behaviors that affect the probability of plant reproduction could include
transferring pollen or seeds, and creating conditions for seed germination and growth. Examples of plant structures could include
bright flowers attracting butterflies that transfer pollen, flower nectar and odors that attract insects that transfer pollen, and hard
shells on nuts that squirrels bury.]

Construct a scientific explanation based on for how environmental and genetic factors influence the growth of
organisms. [Clarification Statement: Examples of local environmental conditions could include availability of food, light, space,
and water. Examples of genetic factors could include large breed cattle and species of grass affecting growth of organisms.
Examples of evidence could include drought decreasing plant growth, fertilizer increasing plant growth, different varieties of plant
seeds growing at different rates in different conditions, and fish growing larger in large ponds than they do in small ponds.]
[Assessment Boundary: Assessment does not include genetic mechanisms, gene regulation, or biochemical processes.]

Construct a scientific explanation based on evidence for the role of photosynthesis in the cycling of matter and flow of
energy into and out of organisms. [Clarification Statement. Emphasis is on tracing movement of matter and flow of energy.]
[Assessment Boundary: Assessment does not include the biochemical mechanisms of photosynthesis.]

Develop a model to describe how food is rearranged through chemical reactions forming new molecules that support
growth and/or release energy as this matter moves through an organism. [Clarification Statement: Emphasis is on describing
that molecules are broken apart and put back together and that in this process, energy is released.] [Assessment Boundary:
Assessment does not include details of the chemical reactions for photosynthesis or respiration.]

o

Gather and synthesize information that sensory p
immediate behavior or storage as ies. [A
transmission of this information.]

s respond to
1t Boundary: A

li by sending messages to the brain for
1t does not include mechanisms for the

S Progression - MS

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Developing and Using Models
Modeling in 6-2 builds on K—5 experiences and

+ Develop and use a model to describe
phenomena. (MS-LS1-2)

+ Develop 2 model to describe uncbservable
mechanisms. (MS-L$1-7)

Disciplinary Core Ideas

LS1.A: Structure and Function

* Allliving things are made up of cells, which is the
smallest unit that can be said to be alive. An
organism may consist of one single call
(unicellular) or many different numbers and types
of cells (multicellular). (MS-LS1-1)

* Within cells, special structures are responsible
for particular functions, and the cell membrane
forms the boundary that controls what enters and
leaves the cell. (MS-LS1-2)

* I mltoelutar orgariams; the body '8 syatam
of multiple interacting subsystems. These

evidence o support explanations or solutions.
* Conduct an investigation to produce data to
serve as the basis for evidence that meet the
goals of an investigation. (MS-LS1-1)
and Desi

Solutions
Consiructing explsnations and designing soluons in
-8 builds on K-5

of cells that work

together to form tissues and organs that are

Zpscisioad for particular body funchons. (WS-
L51-3

LS1.B: Growth and Development of Organisms
« Animals engage in characteristic behaviors that
increase the odds of ool (MS-LS1-4)
+ Plants reproduce in a variety of ways, sometimes
oryaricnal bahavior and speciakzac

include constructing ex:limhons and desvmg

solutions supported by multiple sources of evidence
consistent with scientific knowledge. principles, and
theories.

features for reproduction. (MS-LS1-4)

* Genetic factors as well as local conditions affect
the growth of the adult plant. (MS-LS1-5)
L51.C: Organization for Matter and Energy Flow

« Construct a scientific valid
and reliable evidence obtained from sources
(including the students’ and

in
< Plarts. sigae (icludig phyioplankion). snd

the assumption that theories and laws that
describe the natural world operate today as they
did in the past and will continue to do 50 in the
future. (MS-LS1-5),(MS-LS1-5)

Engaging in Argument from

Engaging in argument from evidence in 6-8 builds on

K-5 experi and i

convincing argument that supports or refutes claims
for either or solutions about the natural
and designed world(s).

* Use an oral and written argument supported by

. Useinoﬁlindmvl

many use the energy from light
to make sugars (food) from carbon dioxide from
the atmosphere and water through the process of
photosynthesis, which also releases axygen.
These sugars can be used immediately or stored
for growth or later use. (MS-LS1-6)

* Within individual organisms, food moves through
a series of chemical reactions in which itis.
broken down and rearranged to form new
molecules, to suppart growith, or to release

energy. (MS-LS1-7)
LS1.D: Information Processing

+ Eachsense responds to different inputs
i Wil i

pirical evidence and scientific reasoni
S i mmnm«.mm
phenomenon or a solution to a problem. (MS-
Ls1-4)

and

Information
00bt: evaluating, and i
mwmmnmo—sbumunkrﬁlwnulnd
progresses to evaluating the merit and validity of
ideas and methods.
* Gather, read, and synthesize information from
multiple appropriate sources and assess the
credibility. accuracy. and possible bias of each
publication and methods used, and describe how
they are supported or not supported by evidence.
(MS-LS1-8)

Connections to Nature of Science

Scientific Knowledge is Based on Empirical
Evidence
= Science knowledge is based upon logical
i 2 and
(MS-LS1-6)

them as signals that travel along
nerve cells to the brain. The signals are then
processed in the brain, resuiting in immediate
behaviors or memories. (MS-LS1-8)
PS3.D: Energy in Chemical Processes and
Everyday Life
« The chemical reaction by which plants produce
complex food molecules (sugars) requires an
energy input (i.e.. from sunlight) to oceur. In this
reaction, carbon dioxide and water combine to
brm mm based organic molecules and
oxygen. (s ry to MS-LS1-6)
Cetar e et s e
chemical reactions with oxygen that release
stored energy. In these processes, complex
molecules containing carbon react with oxygen to
produce carbon dioxide and other materials.
(secondary to MS-LS1-7)

Crosscutting Concepts

Cause and Effect
* Cause and effect relationships may be used to
pledtﬂ phenomena in natural systems. (MS-LS1-

Pl\ermmena may have more than one cause, and
some cause and effect relationships in systems.
can only be described using probabilty. (MS-
LS1-4),(MS-LS1-5)
Scale, Proportion, and Quantity
* Phenomena that can be observed at one scale
may not be observable at ancther scale. (MS-
Ls1-1)
Systems and System Models
* Systems may interact with other systems; they
may have sub-systems and be a part of larger
complex systems. (MS-LS1-3)
Energy and Matter
* Matter is conserved because atoms are
conserved in physical and chemical processes.
(MS-L51-7)
*  Within a natural system, the transfer of energy
drives the motion and/or cycling of matter. (MS-

L51-6)
Structure and Function
* Complex and microscopic structures and
systems can be visualized, modeled, and used to
gz i their function depends on the
ionships among its parts, therefore complex

i structures/systems can be analyzed to
determine how they function. (MS-LS1-2)

Connections to Engineering, Technology and
Appiications of Science

of Science, Engineering, and
Technology
« Engineering advances have led to important
discoveries in virtually every field of science, and
scientific discoveries have led to the
development of entire industries and engineered
systems. (MS-LS1-1)

Connections to Nature of Science

Science is a Human Endeavor
* Scientists and engineers are guided by habits of
mind such as intellectual honesty. tolerance of
ambiguity, skepticism, and openness to new.
ideas. (MS-LS1-3)

Connections to other DCIz in this grade-band:

MS.PS1.B (MS-LS1-6) (MS-LS1-7); MS.LS2.A (MS-LS1-4), (MS-LS1-5): MS.LS3.A (MS-L51-2); MS.ESS2.A (MS-LS1-6)




Molecules to Organisms: NG

S Progression - HS

HS-LS1-

HS-LS1-

HS-LS1-

HS-LS1-

HS-L81-

HS-LS1-
6.

HS-LS1-
7.

Students who demonstrate understanding can:

Construct an explanation based on evidence for how the structure of DNA determines the structure of proteins, which
carry out the essential functions of life through systems of specialized cells. [A 1t Boundary: A it does not
include identification of specific cell or tissue types, whole body systems, specific protein structures and functions, or the
biochemistry of protein synthesis.]

Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions
within multicellular organisms. [Clarification Statement: Emphasis is on functions at the organism system level such as nutrient
uptake, water delivery, and organism movement in response to neural stimuli. An example of an interacting system could be an
artery depending on the proper function of elastic tissue and smooth muscle to regulate and deliver the proper amount of blood
within the circulatory system.] [Assessment Boundary: Assessment does not include interactions and functions at the molecular or
chemical reaction level.]

Plan and conduct an investigation to provide evidence that feedback mech maintain h ¢ [Clarification
Statement: Examples of investigations could include heart rate response fo exercise, stomate response to moisture and
temperature, and root development in response to water levels.] [A ment Boundary: A does not inciude the cellular
processes involved in the feedback mechanism.]

Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and maintaining complex
organisms. [Assessment Boundary: Assessment does not include specific gene control mechanisms or rote memorization of the
steps of mitosis.]

Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy. [Clarification Statement:
Emphasis is on illustrating inputs and outputs of matter and the transfer and transformation of energy in photosynthesis by plants
and other photosynthesizing organisms. Examples of models could include diagrams, chemical equations, and conceptual

Is.] [A nt Boundary: A 1t does not include specific biochemical steps.]

Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar molecules
may combine with other elements to form amino acids and/or other large carbon-based molecules. [Clarification
Statement: Emphasis is on using evidence from models and simulations to support explanations.] [Assessment Boundary:
Assessment does not inciude the details of the specific chemical reactions or identification of macromolecules.]

Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food molecules and oxygen
molecules are broken and the bonds in new compounds are formed, resulting in a net transfer of energy. [Clarification
Statement: Emphasis is on the conceptual understanding of the inputs and outputs of the process of cellular respiration.]

[A ment Boundary: A should not include identification of the steps or specific processes involved in cellular
respiration.]

above were using the following elements from the NRC document A Framewaork for K-12 Science Education:
Science and En, Practices Disciplinary Core ldeas Crossc g Concepts

Developing and Using Models
Modsing in 912 buHs on K-8 experienes and

mnmmnmmwmmmm
variables between systems and their components in
the natural and designed worlds.

* Develop and use a model based on evidence to
illustrate the relationships between systems or
between components of a system. (HS-L81-2)
Useamodelbasedonevdu\eebiltstmﬂ!e
relationships between systems or

‘components of a system. o-ls-c.su).(ns-a.st
Phu)(usa.svn i

LS1.A: Structure and Function

« Systems of specialized celis within organisms
help them perform the essential functions of life.
(HS-LS1-1)

Al cells contain genetic information in the form of
DNA molecules. Genes are regions in the DNA
that contain the instructions that code for the
formation of proteins, which carry out most of the
work of cells. (HS-LS1-1) (Note: This Disciplinary
Core ides is als0 addressed by HS-LS3-1.)

. have a
structural organization, in which any one system
is made up of numerous parts and is itself a

thmwmanmuzmdsmxs i

that provid

hr-uﬂﬂ

mathematical, physical, and empirical models.

* Plan :nd ennduu an investigation individually

ly to produce data to serve as

the basis for evidence, and in the design: decide
on types, how much, and accuracy of data
needed to produce reliable measurements and
consider limitations on the precision of the data
(e.g.. number of trials, cost, risk, time), and refine.
the design accordingly. (HS-LS1-3)

Solutions

- e o

9-12 builds on K-8 experiences and progresses to

explanations and designs that are supported by
nultiple

principles, and theories.

. Consuudmexphmﬁmbmdonvnhdnm
reliable

today as
did in the past and will continue to do so in the
future. (HS-LS1-1)
* Construct and revise an explanation based on
wvalid and reliable evidence obtained from a
variety of sources (including students’ own

of the next level. (HS-LS1-2)

* Feedback mechanisms maintain
internal conditions within certain fis
mediate behaviors, allowing it to remain alive and
functional even as external conditions change
within some range. Feedback mechanisms can
encourage (through positive feedback) or
discourage (negative feedback) what is going on
inside the living system. (HS-LS1-3)

LS1.B: Growth and Development of Organisms

« In multicellular organisms individual cells grow
and then divide via a process called mitosis,
thereby allowing the organism to grow. The
oo o e Siioie ca isikonc o)
that divides su to produce many cells,
with each parent cell passing identical genetic
material (two variants of each chromosome pair)
fo both daughter cells. Cellular division and
differentiation produce and maintain a complex
organism, composed of systems of tissues and
organs that work fogether to meet the needs of
the whole organism. (HS-LS1-4)

LS1.C: Organization for Matter and Energy Flow
in Organisms

« The process of photosynthesis converts light
energy to stored chemical energy by converting
carbon dioxide plus water into sugars plus
released oxygen. (HS-LS1-5)

* The sugar molecules thus formed contain
carbon, hydrogen, and oxygen: their hydrocarbon
backbones are used to make amino acids and
other clrbnn-hlsed ‘molecules that can be

lecules (such as

and laws that describe the natural world operate
today as they did in the past and will continue to
do so in the future. (HS-LS1-8)

Connections to Nature of Science

Scientific Investigations Use a Variety of Methods
* Scientific inquiry is

into larger
il o DA e fox S o i ot
cells. (HS-LS1-8)

« As matter and energy flow through different

organizational leveis of living systems, chemical

elements are recombined in different ways to

form different products. (HS-LS1-6).(HS-LS1-7)

As a result of these chemical reactions, energy is

transferred from one system of interacting

to another. Cellular respiration is a

by
seﬂoivalusm include: logical thinking,
precision, open-mindedness, objectivity,
skepousm replicability of results, and honest
and ethical reporting of findings. (HS-LS1-3)

chemical process in which the bonds of food
molecules and oxygen molecules are broken and
new compounds are formed that can transport
energy to muscles. Cellular respiration also
releases the energy needad to maintain body
temperature despite ongoing energy transfer to
the surrounding environment. (HS-LS1-7)

Systems and System Models
« Models (e.g.. physical, mathematical, computer
models) can be used to simulate systems and
interactions—including energy, matter, and
information flows—within and between systems
at different scales. (HS-LS1-2),(HS-LS1-4)
Energy and Matter
* Changes of energy and matter in a system can
be described in terms of energy and matter flows
into, out of, and within that system. (HS-LS1-5),
(HS-LS1-6)
Energy cannot be created or destroyed—it only
moves between one place and another place.
between objects and/or fields, or between
systems. (HS-LS1-7)
Structure and Function
+ Investigating or designing new systems or
structures requires a detailed examination of the
properties of different materials, the structures of
different components, and connections of
components to reveal its function and/or solve a
problem. (HS-LS1-1)
Stability and Change
+ Feedback (negative or positive) can stabilize or
destabilize a system. (HS-LS1-3)

Connections fo other DCls in this grade-band:

HS.PS1.B (HS-LS1-5),(HS-LS1-6),(HS-LS1-7); HS.PS2.B (HS-LS1-7); HS.LS3.A (HS-LS1-1); HS.PS3.B (HS-L51-5),(HS-LS1-7)

Articulation of DCls across grade-bands:

MS.PS1.A (HS-LS1-6); MS.PS1.B (HS-LS1-5),(HS-LS1-6), (HS-LS1-7); MS.PS3.D (HS-LS1-5), (HS-LS1-6), (HS-LS1-7); MS.LS1.A (H5-LS1-1) (HS-LS1-2),(HS-LS1-3),
(HS-LS1-4); MS.LS1.B (HS-LS1-4); MS.LS1.C (HS-LS1-5),(HS-LS1-6), (HS-L51-7); MS.LS2.B (HS-LS1-5),(HS-LS1-7); MS.ESS2.E (HS-L51-6); MS.LS3.A (HS-LS1-1),

(HS-LS1-4): MS.LS3.B (HS-LS1-1)




Matrix of Crosscutting Concepts in NGSS

K-2

Patterns: Observed patterns in nature guide organization and classification and prompt questions about relationships and causes underlying them.

3-5

6-8

Vertical Alignment

NGSS@NSTA

12

» Patterns in the natural
and human designed
world can be observed,
used to describe
phenomena, and used as
evidence.

Science & Engineering Practices

« Similarities and differences in
patterns can be used to sort,
classify, communicate and
analyze simple rates of change
for natural phenomena and
designed products.

« Patterns of change can be used
to make predictions.

» Patterns can be used as
evidence to support an
explanation.

* Macroscopic patterns are related to the nature of
microscopic and atomic-level structure.

» Pattems in rates of change and other numerical

relationships can provide information about natural
and human designed systems.

« Patterns can be used to identify cause and effect
relationships.

» Graphs, charts, and images can be used to identify
patterns in data.

A practice of science is to ask and refine questions that lead to descriptions and explanations of how the natural and designed

« Different patterns may be observed at each of the scales at which a
system is studied and can provide evidence for causality in explanations of
phenomena.

» Classifications or explanations used at one scale may fail or need revision
when information from smaller or larger scales is introduced; thus requiring
improved investigations and experiments.

« Pattemns of performance of designed systems can be analyzed and
interpreted to reengineer and improve the system.

« Mathematical representations are needed to identify some pattemns.
« Empirical evidence is needed to identify patterns.

Asking Questions and
Defining Problems

K-2 Condensed Practices
Asking questions and defining
problems in K=2 builds on prior
experiences and progresses to simple
descriptive questions that can be
tested.

world(s) works and which can be empirically tested. Engineering questions clarify problems to determine criteria for
successful solutions and identify constraints to solve problems about the designed world. Both scientists and engineers also

ask questions to clarify ideas.

3-5 Condensed Practices
Asking questions and defining
problems in 3-5 builds on K-2
experiences and progresses to
specifying qualitative relationships.

6—-8 Condensed Practices

Asking questions and defining problems in 6-8 builds
on K-5 experiences and progresses to specifying
relationships between variables, clarify arguments and
models.

NGSSe
TA

9-12 Condensed Practices
Asking questions and defining problems in 9-12 builds
on K-8 experiences and progresses to formulating,
refining, and evaluating empirically testable questions
and design problems using models and simulations.

® Ask questions based on
observations to find more
information about the natural
and/or designed world(s).

e Ask questions about what would
happen if a variable is changed.

* Ask questions that arise from careful observation of
phenomena, models, or unexpected results, to
clarify and/or seek additional information.

* Ask questions to identify and/or clarify evidence
and/or the premise(s) of an argument.

e Ask questions to determine relationships between
independent and dependent variables and
relationships in models..

* Ask questions to clarify and/or refine a model, an
explanation, or an engineering problem.

® Ask questions that arise from careful observation of

phenomena, or unexpected results, to clarify and/or

seek additional information.

Ask questions that arise from examining models or a

theory, to clarify and/or seek additional information

and relationships.

Ask questions to determine relationships, including

quantitative relationships, between independent

and dependent variables.

* Ask questions to clarify and refine a model, an
explanation, or an engineering problem.




SENSEMAKING & PHENOMENA

Phenomenon: A specific observable and/or measurable
event that drives student inquiry

Investigative OR Anchor Phenomena

Should be relatable and engaging to students. Can be
something simple; a case study, a wonder...

SEPs and CCCs used to engage in sensemaking around
phenomena and problems

Develops critical thinking skills and deeper
understanding; prepare students to tackle real-life
problems!
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Analyzing data;
Patterns; Scale,
Proportion, &
Quantity
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& comp. thinking; cause &
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ASSESSMENT-:
Leading with the SEPs & CCCs

& ® &

Determine “essential standards” - lead with the skills

Create rubrics

Teacher and self assessment

Track growth



MS Essential Science Standards
e Develop, use, and revise models in order to describe, test, and predict

phenomena and design systems.

e Plan and carry out investigations that use multiple variables and provide
evidence to support explanations or solutions.

e Analyze and interpret quantitative and qualitative data, including
distinguishing between correlation and causation, and basic statistical
techniques of data and error analysis.

e Construct explanations (for science) and design solutions (for engineering)
supported by multiple sources of evidence consistent with scientific ideas,
principles, and theories.



Student Portfolios

MS Essential Science Standards

Develop, use, and revise models in order to describe, test, and predict
phenomena and design systems.

Beginning Developing Proficient Advanced

PS1-1: Atoms & Molecules

P51-5: Conservation of Mass

ESS2-4: Water Cycle

ES52-6: Atmosphere & Ocsan Cycle

ESS2-1: Convection Cycles

P53-2: PE of 2 System

ESS1-2: Gravity

ESS1-1: Sun/Earth/Moon: Seasons

ESS1-1: Sun/Earth/Moon: Phases

Matter Exploration

Earth Science Exploration

Physics Exploration




Assessments:

Assessment Reflection & Rubric

Indicate how YOU think you performed on this assessment by placing an X in the rubric below
indicating your proficiency level. Explain how/why your response meets the proficiency level

you marked.

NGSS - MS-ESS.2: Earth’s Systems & MS-ESS.3: Earth and Human Activity

Learning Target: Construct a scientific explanation based on evidence for how the uneven
distributions of Earth’s mineral resources are the result of past and current geoscience processes.

Advanced Proficient Developing inni
Some Lack of
Demonstrates a high Clear understanding of the science understandingof | understanding
'8 content (mineral distribution) through the science of science
level understanding Z - 2
8 e ot a science practice (constructing content OR content AND
be me:’n RSN explanations) and/or crosscutting science practice / | science practice
P concept (cause & effect) crosscutting / crosscutting
concept concept
Student indicators: - Ll
Uses the crosscutting | e  Identify 2 correct locations on map Student Student
concept of cause & e Discussion of what is happening at indicators: indicators:
effect to show the plate boundary that creates =
deeper mineral deposits Missing minor Missing rnajorl
understanding of the Discussion of why this type of plate roﬁciznt criteria proficient
phenomenon boundary is 3 good location to find P criteria
minzable mineral deposits
STUDENT ASSESSMENT REFLECTION (EXPLANATION)
TEACHER FEEDBACK
Strengths Improvement Areas

® Missing and/or inaccurate
usage of keyvocab

® Thorough and detailed explanation of location of
mineral resources, nonrenewable resources o Doesn’t show understanding

of plate boundary processes

= Evidence of higher level thinking or deeper or mineral formation

connections

e Claim/ evidence / reasoning
isn't clear




Next Steps

e Continue to work on phenomena-based 3D teaching,
learning, and assessments
o Time to develop & improve
o Professional development

e Elementary Science
o Time for science in elementary, as well as science
PD for elementary teachers
o Consistency across the 3 buildings
o Assessment + reporting...better aligned to NGSS and
how science is taught & learned



