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Workshop focus & goals

This workshop is elementary. If you know your DCls from your SEPs,
then you already know most of what we will cover



1. You should be able to explain the structure of NM STEM
Ready! Science Standards

2. You should understand the PED science standards roll-
out plan



New Mexico 6 specific standards



Question

Investigation

Observation

What kinds of sounds can
you make?




NEXT GENERATION
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For States, By States

Select the cards that seem
appropriate to what you have
been doing.




The cards are not random ...
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A significant logo

The facts of science + technology

Strands 2 & 3 of the
New Mexico standards

What students do

Strand 1 of the
New Mexico
standards

- (oherence across disciplines



NGSS vision



2003 Science Standards




2018 STEM Ready! Standards




Think of it this way...

tools & techniques frosting

finished product
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The three dimensions, defined



Disciplinary core ideas (DCls)

Life Science

Physical Science

Earth & Space
Science

Engineering
& Technology

LS1 - From Molecules to Organisms: Structures & Processes
LS2 - Ecosystems: Interactions, Energy, and Dynamics

1S3 - Heredity: Inheritance and Variation of Traits

LS4 - Biological Evolution: Unity and Diversity

PS1 - Matter and its Interactions

PS2 - Motion and Stability: Forces and Interactions
PS3 - Energy

PS4 - Wave Properties

ESS1 - Earths Place in the Universe
ESS2 - Earths Systems
ESS3 - Earth and Human Activity

Engineering, Technology and Applications of Science
ETS1 - Engineering Design
ETS2 - Links Among Engineering, Technology, Science, and Society



LS1: From Molecules to
Organisms: Structures and
Processes

LS1.A: Structure and Function
LS1.B: Growth and Development of
Organisms

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

LS1.D: Information Processing

LS2: Ecosystems: Interactions,
Energy, and Dynamics

LS2.A: Interdependent
Relationships

in Ecosystems

LS2.B: Cycles of Matter and Energy
Transfer in Ecosystems

LS2.C: Ecosystem Dynamics,
Functioning, and Resilience
LS2.D: Social Interactions and
Group Behavior

LS3: Heredity: Inheritance and
Variation of Traits

LS3.A: Inheritance of Traits
LS3.B: Variation of Traits

LS4: Biological Evolution: Unity
and Diversity

LS4.A: Evidence of Common
Ancestry and Diversity

LS4.B: Natural Selection

LS4.C: Adaptation

LS4.D: Biodiversity and Humans

ESS1: Earth’s Place in the Universe

PS1: Matter and Its Interactions

Physical Science Engineering & Technology

ETS1: Engineering Design

ESS1.A: The Universe and Its Stars PS1.A: Structure and Properties of ETS1.A: Defining and Delimiting an

ESS1.B: Earth and the Solar
System

Matter
PS1.B: Chemical Reactions

ESS1.C: The History of Planet Earth PS1.C: Nuclear Processes

ESS2: Earth's Systems

ESS2.A: Earth Materials and
Systems

ESS2.B: Plate Tectonics and Large-
Scale System Interactions

ESS2.C: The Roles of Water in
Earth’s Surface Processes

ESS2.D: Weather and Climate
ESS2.E: Biogeology

ESS3: Earth and Human Activity
ESS3.A: Natural Resources
ESS3.B: Natural Hazards

ESS3.C: Human Impacts on Earth
Systems

ESS3.D: Global Climate Change

PS2: Motion and Stability: Forces
and Interactions

PS2.A: Forces and Motion

PS2.B: Types of Interactions
PS2.C: Stability and Instability in
Physical Systems

PS3: Energy

PS3.A: Definitions of Energy
PS3.B: Conservation of Energy and
Energy Transfer

PS3.C: Relationship Between
Energy

and Forces

PS3.D: Energy in Chemical
Processes

and Everyday Life

PS4: Waves and Their Applications
in Technologies for Information
Transfer

PS4.A: Wave Properties
PS4.B:Electromagnetic Radiation
PS4.C: Information Technologies
and Instrumentation

Engineering Problem

ETS1.B: Developing Possible
Solutions

ETS1.C: Optimizing the Design
Solution

ETS2: Links Among Engineering,
Technology, Science, and Society
ETS2.A: Interdependence of
Science, Engineering, and
Technology

ETS2.B: Influence of Engineering,
Technology, and Science on Society
and the Natural World



Science & engineering practices

O RN

B

Asking questions (for science) and defining problems (for
engineering)

Developing and using models

Planning and carrying out investigations

Analyzing and interpreting data

Using mathematics and computational thinking

Constructing explanations (for science) and designing solutions
(for engineering)

Engaging in argument from evidence
Obtaining, evaluating, and communicating information



Science & engineering practices

1. Asking questions (for science) and defining problems

(for engineering) } Science
2. Developing and using models

3. Planning and carrying out investigations

5. Analyzing and interpreting data
6. Using mathematics and computational thinking

} (CSS math

8. Constructing explanations (for science) and

designing solutions (for engineering) } (CSS LA
9. Engaging in argument from evidence

10.0btaining, evaluating, and communicating information



E2: Build a strong base of knowledge
through content rich texts

ES: Read, write, and speak
grounded in evidence

M3 & E4: Construct viable
arguments and critique

reasoning of others

$7: Engage in

argument from

El: Demonstrate independence in reading complex
texts, and writing and speaking about them

E7: Come to understand other perspectives
and cultures through reading, listening,
and collaborations

ELA

Commonalities
Among the Practices
in Science, Mathematics
and English Language Arts

Based on work by Tina Chuek ell.stanford. edu

NGSS@NSTA







Crosscutting concepts

Patterns

(ause and effect: mechanism & explanation
Scale, proportion, & quantity

Systems & system models

Energy and matter: flows, cycles, & conservation
Structure & function

. Stability & change

N oOU A W N e



\.‘
0.“
- -

L]

.99 &
s TN

A closer looRk at those standards



! Verizon =

! Verizon =

w! Verizon =

Standaras

1st Grade

:

\J ! Verizon =

rat E _ Arrangemn w!! Verizon =
Science S DCI Arm

ViasteryConnd

1-PS4-1

1. DCA Wi/ ~wnrd thoir A slirr , e

1-P54 Waves and their Applications
. | P s P u 2 on " - ~ e

in Technologies for Information

Transfer

Students who demonstrate
TN (-ra ""'”‘. H
2Nnd Grade understanding can:

S Glrade

Clarification Statement




L et's look at a standard

Physical Science




What Are Performance Expectations?

Performance Expectations state what students should be
able to do in order to demonstrate that they have met the
standard, thus providing clear and specific targets for
curriculum, instruction, and classroom assessment.



Anatomy of a standard

1-PS4-1 Plan and conduct an investigation to provide
evidence that vibrating materials can make sound
and that sound can make materials vibrate

Grade level or band:
Standards are divided into
K, 1,2
3,4,5
MS - Middle school
HS - High school

Grade Level/Band



Anatomy of a standard

1-PS4-1 Plan and conduct an investigation to provide
evidence that vibrating materials can make sound
and that sound can make materials vibrate

Physical Science
Earth & Space Engineering
Science & Technology

Disciplinary core idea




Anatomy of a standard

1-PS4-1 Plan and conduct an investigation to provide
evidence that vibrating materials can make sound
and that sound can make materials vibrate

Performance expectation: tells what the student
should be able to do as a result of understandings.

iimportante!

Not Rnowledge!
Not content!
Not curriculum!

Performance Expectation



Anatomy of a standard

1-PS4-1 Plan and conduct an investigation to provide
evidence that vibrating materials can make sound
and that sound can make materials vibrate

Plan and conduct an mvestlgatlon to prowde
evidence that vi materials can n mak 1 sound
] that soun r:ﬂk canma

an ﬁ e mater J S vibi

- Practie u

Performance Expectation




Anatomy of a standard

1-PS4-1 Plan and conduct an investigation to provide
evidence that vibrating materials can make sound
and that sound can make materials vibrate

Clarifications [Clarification Statement: Examples of vibrating materials that make

and sound could include tuning forks and plucking a stretched string.

assessment  Examples of how sound can make matter vibrate could include

boundaries  holding a piece of paper near a speaker making sound and holding
an object near a vibrating tuning fork. ]

[ Assessment Boundary: none for this standard ]



Architecture of a complete standard

Title and Code

Performance Expectations
What students should know and be able to do at the end of instruction

Connections Boxes
Guidance for connecting the standard to others in NGSS or CCSS




Put it all
together

Students who demonstrate understanding can:

1-PS4-1. Mwmmwmmmommmmmmnmmmm
that sound can make materials vibrate. [Clarification Statement: Examples of vibrating materials that
make sound could include tuning forks and plucking a stretched string. Examples of how sound can
make matter vibrate could include holding a piece of paper near a speaker making sound and holding an
object near a vibrating tuning fork ]
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NM 6 standards

1-55-1 NM. Obtain information about how men and women of all ethnic and social backgrounds in New Mexico have
worked together to advance science and technology.

5-55-1 NM. Communicate information gathered from books, reliable media, or outside sources, that describes how 3
variety of scientists and engineers across New Mexico have improved existing technologies, developed new ones,
or improved society through applications of science.

MS-ESS3-3 NM. Describe the advantages and disadvantages associated with technologies related to local
industries and energy production.

HS-LS2-7 NM. Using a local issue in your solution design, describe and analyze the advantages and disadvantages
of human activities that support the local population such as reclamation projects, building dams, and habitat
restoration.

HS-5S-1 NM. Obtain and communicate information about the role of New Mexico in nuclear science and 21st century
innovations including how the national laboratories have contributed to theoretical, experimental, and applied
science; have illustrated the interdependence of science, engineering, and technology; and have used systems
involving hardware, software, production, simulation, and information flow.

HS-SS-2 NM. Construct an argument using claims, scientific evidence, and reasoning that helps decision makers
with a New Mexico challenge or opportunity as it relates to science.



ldentify the DCI, SEP and CCC for this standard
HS-LS4-1 Biological Evolution: Unity and Diversity

Communicate scientific information that common ancestry
and biological evolution are supported by multiple lines of
empirical evidence



Implementation
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2017-2018
School Year

2018-2019
School Year

2019-2020

School Year

(Standards

Current New
Mexico state
science standards
taught in all grades

/

/Professional Learning

Teacher/administrator professional learning on
new science standards should include:

e (Classroom instructional shifts

e 3-Dimensional structure

e Content knowledge

e Exemplar units

/

/Standards

New Mexico STEM
Ready! science
standards take
effect for all grades

/

/Professional Learning

Continued teacher/administrator professional
learning on new science standards should
include:

e (Classroom instructional shifts

e 3-Dimensional structure

e Content knowledge

e Exemplar units

e Formative assessments

7

(Standards

New Mexico STEM
Ready! science
standards taught in
all grades

>

ﬁrofessional Development

On-going teacher/administrator professional
learning on new science standards should
include:

e Classroom instructional shifts

e 3-Dimensional structure

e Content knowledge

e Exemplar units

e Formative assessments

/

SCIENCE STANDARDS IMPLEMENTATION TIMELINE

“Our STEM Community working together for kids”

/Curriculum & Instruction

e New instructional materials
identified, developed, and reviewed

e  Educator working groups
recommend secondary course maps

e Exemplar grade level units are made
available in Spring 2018

J

/Curriculum & Instruction

e State approved instructional
materials available

/

/ericulum & Instruction

e NM STEM Ready! science aligned
instruction occurring in all
classrooms

e NM summative assessment in
Spring 2020

/

January 23, 2018






There will be changes in what you teach

2003 standards - 4thgrade ~ NGSS standards - 4th grade

- Every benchmarR, every year - Energy

- Heavy on physical science - Waves
. Structure & properties (life science)

- Rock structures, cycles & fossils

(alifornia model curricula Amplify Science

- (ar Crashes - Energy Conversions

- Renewable Energy - Vlision and Light

- Sculpting Landscapes - Earths Features

- Earthquake Engineering - Waves, Energy, and Information

- Animal Senses



There will be changes in how you teach
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Teaching Tools for Sclence, Technology, Engineering and

Practice Briefs
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Practics bret |

Is it important to distingwish between
the explanstion and argumentation
practices in the classroom?

"'¢ Pracrice et

| Why should students Investigate
contemporary sclence toplcs—and not
Just "settied” sclence?

Practice Seet )

Practices should not stand alone: How
L0 sequence practices in » cascade to
support student investigations

' Are there multiple Instructional models
| that fit with the sclence and engineering
practices In NGSS? (Short answer: Yes.)

NEXT GENERATION

SCIENCE
STORYLINES

Storylines

ELENENTARY

Practice et 4 R

Twoots

K-5 Elementary Storylines
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There will be changes in curriculum materials



There will be changes in assessment

The picture shows a place on the ocean floor
where two plates are moving apart. At this
plate boundary (shown at the dotted line),
rock material is rising to the surface.

1. Draw on the picture to show what is happening in the mantle that causes the plates
to move apart.

2. What is happening in the mantle that helps to explain why the two plates are moving
apart?

3.Put an X on the places in the picture above where the oldest rock can be found in the
crust.

4. Explain your answer.



Anatomy of a standard

1-PS4-1 Plan and conduct an investigation to provide
evidence that vibrating materials can make sound
and that sound can make materials vibrate

Observable features of the student performance by the end of the grade:

1 | Identifying the phenomenon under investigation

a | Students identify and descnbe* the phenomenon and purpose of the investigation, which include
providing evidence to answer questions about the relationship between vibrating materials and
sound.

2 | Identifying the evidence to address the purpose of the investigation |

a | Students collaboratively develop an investigation plan and descnbe® the evidence that will result

EV i d ence _from the investigation, including: |

i Observations that sounds can cause materials 1o vibrate.

i Observations that vibrating materials can cause sounds
State ment i, How the data will provide evidence 1o support or refute ideas about the relationship between
= vibrating matenals and sound.
b | Students individually describe” (with support) how the evidence will address the purpose of the
| investigation
3 | Planning the investigation
a | Inthe collaboratively developed investigation plan, students individually identify and describe”:
i.  The materials to be used.
i How the materials will be made to vibrate to make sound.

i How resulting sounds will be observed and described”,
: iv.  What sounds will be used to make materials vibrate.
V. How it will be determlned that a malenal is vibrating.

4 | Colectingthedata
a | According to the investigation plan they develop, students collaboratively collect and record
. observations about: )
i.  Sounds causmg ‘materials to vibrate.
. Vibrating materials causing sounds.




There will be mismatches & misalignments




Awareness Iimplementation
Stage 1. Stage 4:
Initial Exposure to Planning Instmcllon Full Alignment of
NGSS Understandmg around NGSS Instruction to NGSS
of NGSS /!'\ —R
Teachers encace i ot Teachers begin planning
. . 595 lessons and units aligned
Teachers are beginningto | going research and the L
. o to the three dimensions
learn and become familiar | building of personal 2nd performance
with the Conceptual Shifts | understanding of the ox epctations of the NGSS
(Innovations), the three Conceptual Shifts retI:Jrnin o the revious’
dimensions of learning, and | (Innovations), the three <taoe asgnee ded [;0 ansure
the performance dimensions of learning, and 5 :
. coherence with the
expectations of the NGSS the performance Concentual Shifts
expectations of the NGSS P

(Innovations) of the NGSS







Do this again.




Did we meet our goals?

1. You should be able to explain the structure of NM STEM
Ready! Science Standards

2. You should understand the PED science standards roll-
out plan



Upcoming NMSTA Workshops...



QUESTIONS?
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