e conversation about the transition to the new Oregon scie
NGSS). Whether communicating with school boards and com
educators in the pedagogical shifts, this session will providey
S and resources every district or building leader needs for suce
ation of NGSS. Participants will learn about hands-on tools fo
instructional alignment to the NGSS conceptual shifts and the
to CCSS. There will be specific examples of classroom and
updates on transitional timelines.
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REVIEW GOALS &
OBJECTIVES

e Understanding Oregon
Science Standards to
engage All Students

e Make connections between
NGSS and CCSS

e Supports for successful
Implementation

e Update on assessment
strategies and timelines




Why Science Now?

U.S.
STEM SKILLS ARE IN DEMAND

In Oregon, STEM skills have stayed in demand even

through the sconomic downtur. Resident Population (ages 18-64) Science and Engineering Workforce

STEM: Non-STEM:
1.7 jobs for every 4.3 unemployed
1 unemployed person people for every 1 job

JOB JOB JoB

. White female 32.2%

51% White male

¥ | o

Source: Change the Equation (2012) White male 321%
18% White female

2014 Science OAKS (Race/Ethnicity)

T—— 3% Asian male
Hispanic female 77% | A

B Grade 5 A 5;:".1 ASian female
m Grade B BIack fema|e 0.07%

B Grade 11 4%

lack male 5.8% T S Y
AL . B 3 Black male
AlJAN A/P B/AA H/L M-R W

% Meets or Exceeds

u

Asian female 2.7% )% Black female

Race/Ethnicity &

o

Asian male 24% B 2% Hispanic female
Source: Oregon Department of Education (2014) Other female 1.3% 1% Other female
Other male 1.2% 1% Other male

Source: National Science Board . National Science Foundation. (2014)




What Are the NGSS?

Nationally-developed science standards
Internationally benchmarked

Written by scientists, engineers, and educators
Oregon contribution: writing and review
Adopted by Oregon in March 2014

». NEXT GENERATION
STANDARDS
~ For States, By States
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KEY PEDAGOGICAL
PRACTICES (SHIFTS)

Focus: The standards are
focused on deeper
understanding and application
of science content reflecting
real-world phenomena.

Coherence: Science &
engineering (practices) build
coherently across K-12.

Rigor: Science & engineering
practices and crosscutting
concepts are Integrated with
disciplinary core ideas across
the K-12 system.



3D Student
Performances
1. Instruction

Diagram model by Brett Moulding
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Three-Dimensional Learning

Basic Ingredients Herbs, Spices, &

(Core Ideas) Seasonings
Kitchen Tools & (Crosscutting

Techni.ques o | Concepts)
(Practices) R ey

Preparing a Meal

(Three dimensional Learning)
Modified from Joseph Kraicik




e The Standards are written as
Performance Expectations

e The Standards will require
Gross-Cutting Contextual Application of
the the three dimensions by
students

Core Ideas

Concepts

e Focus is on the How and the
Why as well as the What




Three Dimensional Learning

Science & Engineering Practice

e Ask questions (for science) &
define problems (for engineering)

e Develop & use models

e Plan & carry out investigations

e Analyze & interpret data

e Use mathematics & computational
thinking

e Construct explanations (for
science) & design solutions (for
engineering)

 Engage in argument from
evidence

e (Obtain, evaluate, and
communicate information
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Explicit Ties to ELA & Math

E2: Build a strong base of knowledge
through content rich texts
ES: Read, write, and speak
grounded in evidence
M3 & E4: Construct viable $8: Obtain,
technology arguments and critique evaluate, &
& digital media reasoning of others communicate
strategically & S7: Engage in information
CapaLYy argument from E3: Obtain, synthesize,
M5: Use appropriate evidence and report findings clearly
tools strategically and effectively in response
to task and purpose

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

Among the Practices E7: Come to understand other perspectives
in Science. Mathematics and cultures through reading, listening,
’

- and collaborations
and English Language Arts ELA
Based on work by Tina Chuek ell stanford.edu

NGSS@NSTA
STEM STARTS HERE

7 www. rsta.org/ngss




Solving the Mystery of the Megaflood:

4th Graders engage in the Scientific Practices, Core
ldeas, and Crosscutting Concepts of the Next
Generation Science Standards

wdnerally loo
disfavor and men are shocked if their conceptions of an
orderly world are challenged.”

J Harlen Bretz, 1928

Jennifer Whitten - Beaver Acres Elementary (4th Grade)


https://vimeo.com/119686574

Case Studies - SCIENCE FOR ALL STUDENTS

Economically disadvantaged students
Students from major racial and ethnic groups
Students with disabilities

Students with limited English proficiency
Girls

Students in alternative education programs
Gifted and talented students

B NGSS

" FORALL
R STVYDENTS



http://www.nextgenscience.org/appendix-d-case-studies
http://www.nextgenscience.org/appendix-d-case-studies

NGS

e Oregon
o Scien

o Networ ces)

o |nstructi for formal
review)

o Science/Ma ce Tasks

o 3-D Assessm
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Science Assessment:

What Does 3-dimensional Science Assessment
Look Like?

Oregon Department of Education
Spring 2015-Spring 2018

NEXT GENERATION

GIENGE

ASSESSMENT . ACCOUNTABILITY

— UNIT
STUDENT

ASSESSMENT

STANDARDS




GIVE PERMISSION TO MAKE MISTAKES!
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erson who never made a mistake never tried
anything new.”
—Albert Einstein



MS.Natural Selection and Adaptations
MS.Natural Selection and Adaptations
Students who demonstrate understanding can:
MS-LS4-1. Analyze and interpret data for patterns in the fossil record that document the existence, diversity,
extinction, and change of life forms throughout the history of life on Earth under the assumption that
natural laws operate today as in the past. [Quification Satement: Emphuamsis 5 on finding patterns of changes in the level of complenty

of anatomecal structures M organsEms and the chwongiogcal order of fossil aopeaace  the rock bavers. | [Assessmert Soundary. Assessment does not

ndude the names of Ndadudl species or Geoloocal eras in the fossd record. |

Apply scientific ideas to construct an explanation for the anatomical similarities and differences among
modern organisms and between modern and fossil organisms to infer evolutionary relationships. |[Ouification

Statement: Emghasis 5 on explanations of the evolutionary relatonships among organtsms n terms of smdarey or dfferences of the gross appearance of
anatormcal structures. |

Analyze displays of pictorial data to compare patterns of similarities in the embryological development
across multiple species to identify relationships not evident in the fully formed anatomy. [Owscston Sutement

Emghass 5 on infermng oenera patterns of relatedness among embryos of Gifferent organesms by Companng the MadosCoDic appearance of dlagrams or
octures. | [Assessment Boundary: Assessment Of cOmpansons s emuted 10 Gross appearance of anatomical structures In embryolooxcal development. |

Construct an explanation based on evidence that describes how genetic variations of traits in a population
increase some individuals’ probability of surviving and reproducing in a specific environment. |[Qusicser

Statoment: Emphasis 5 on usng simple probability statements and proportional reasonng o ConEruct explanatons

Use mathematical representations to support explanations of how natural selection may lead to increases
and decreases of specific traits in populations over time. |[Qunficason Satement. Emphass &5 on using mathematical models,
probabity Statements, and propormondl reasoning 10 SLDPort expianatons of trends In changes 1o pooulations over ime. | [ Assessment Boundary
Assessmert does not include Mardy Worberg calcdasons J

The performance expeciations above were developed using the following dlements from the NRC document A Framenort for X-12 Sclence Edcatior:

Science and Engineering Practices isciplinary |
Analyzing and Interpreting Data LS4.A: Evidence of Common Ancestry and Diversity
Analyzing data in 6=8 bullds on K=5 expenences and * The collection of fossils and their placement In chronological * Patterns can be used 0 identey Cause
progresses to extending guantitative analysss to order (e.q., through the location of the sedimentary layers in and effect rddationships.  (MS-LS4-2)
nveshigations, dstinguishing between comelaton and which they are found or through radicactive dating ) Is known * Graphs, charts, and images can be used
Causation, and basic statistical techmques of data and s the fossil record. It documents the existence, diversity, 10 identify pattesns in data. (MSL54-1),
error analvsis. extinction, and change of many We forms throughout the (MS.54-3)

* Andlyre deplays of data to identify inear and
nonknear relationships, (MS-1.54-3)

* Anslyre and interpret data o determine simdarities
and dfferences in findings. (MS-.54-1)

Using Mathematics and Computational Thinking

Mathematical and computational thinking in 6-8 bullds on

K=5 expenences and progresses 10 idertfying pattemns in

large data sets and using mathematical concepts to

history of ife on Earth. (MS454-1)
Anatomecal smelarties and differences Detween various
organisms iving today and between them and organsms in
the fossll record, enable the reconstruction of evolutonary
hestocy and the inference of ines of evolubonary descert.
(MSL54-2)
Coenparison of the emibwyclogical development of different
species Ao reveals sendanties that show relationshios not
evdent in the fully-formed anatomy, (MS-.54-3)

LS4.8: Natural Selection

* Naturad sefection leads 10 the predominance of certain trats
n 2 population, and the suppression of others. (MS-LS4-4)

LS4.C Adaptation

o Adaptation by raturdl Selechon acting Over QENerations is
one mmportant process by which species change over tme In
response 10 changes in environmental condiions. Tradts that
support successful survival and reproduction in the new
enAIonment DECoEne more Common; those that do not
become less common, Thus, the distribution of trats in 2
poouiation changes. (MS-L54-6)

Cause and Effect
* Phenomena may have more than one
Cause, and some Cause and effect

and cbservation. (MS-L54-11(M5-154-2)

Adapted from Furtak, E.M., Glasser, H., & Wolfe, ZM. (in press). The Feedback Loop: A Sclence Teacher's Guide o
Improving Teaching and Enhancing Student Learming. Arlington, VA: NSTA Press.




Name: Period:

Adaptation

There is a population of foxes living together in foothills of Denver Colorado where there is a large
variety of habitats from trees and open grass fields. The fox populations consist of these three types
of color variations. Imagine that there is a major fire in the area where these foxes lived. Now there
are fewer trees in the area

1. Predict which of these fox populations would be more successful in surviving in order to
reproduce under these new conditions.

2. Explain your reasoning?

3. What could we do to find out if your prediction is correct?

Adapted from Furtak, EM., Glasser, H., & Walfa, ZM. (in press). The Feedback Loop: A Science Teacher's Guide to
Improving Teaching and Enhancing Student Leaming. Arlington, VA: NSTA Press.




Adaptation '

There is a population of foxes living together in foothills of Denver convivw. 5 a large
variety of habitats from trees and open grass fields. The fox populations consist of these three types

of color variations. Imagine that there is a major fire in the area where these foxes lived. Now there
are fewer trees in the area

1. Predict which of these fox populations would be more successful in surviving in order to
reproduce under these new conditions.

CT) A

2. Explain your reasoning?
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3. What could we do to find out if your prediction is correct?
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Adapted from Furtak, EM., Glasser, H., & Wolfe, ZM. (in press). The Feeaback Loop: A Science Teacher's Guide to
Improving Teaching and Enhancing Student Leaming. Arlington, VA: NSTA Press.




Adapled from Furlak, E M., Glasser, H., & Wolle, Z M. (in press). The Feeoback Loop: A Science Teachars Guide (o
Improving Teaching and Enhancing Student Learming. Arington, VA NSTA Press

Tracking Inferences About Student Learning

Things the students understand that | can use
as a resource for my instruction

What the students need to work on

Adapted from Furtak, EM., Glasser, H., & Wolfe, ZM. (in press). The Feeaback Loop: A Science Teacher's Guide to
Improving Teaching and Enhancing Student Leaming. Arlington, VA: NSTA Press.
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From a Performance Expectation to Learning Performances

MS-PS1-2 Analyze and interpret data on the properties of substances before and
after the substances interact to determine if a chemical reaction has occurred.

LP C-01: Students should be able to analyze and interpret data to claim that
substances are the same or different.

LP C-02: Students should be able to construct an explanation about how they
determine that substances are the same based upon characteristic properties.

LP C-05: Students should be able to analyze and interpret data to determine whether
a reaction has occurred using properties of substances before and after the

substances interact.

LP C-06: Students should be able to construct an explanation about how they
determine that a chemical reaction has occurred based on properties of substances

before and after substances interact.
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Explanation Assessment Task

Maria found four different bottles filled with unknown pure
liquids. She measured the properties of each liquid. The
measurements are displayed in the data table below.
Maria wonders if any of the liquids are the same substance.

poing P

1.0 g/cm’ Clear 6.1 cm? 100 C°
2 0.89 g/cm’ Clear 6.1 cm? 211 C®
3 0.92 g/cm’ Clear 10.2 co’ 298 C°
4 0.89 g/cm’ Clear 10.2 e’ 211 C®

Use the data in the table to:
1) Write a claim stating whether any of the liquids are the

same substance.
2) Provide at least two pieces of evidence to support your

claim.
3) Provide reason(s) that justify why the evidence supports

your claim. /
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Look for Claim, Evidence Reasoning

Student 1:

| think that Sample 2 and Sample 4 are the same substance. | think
this because they have the same density, 0.89g/cm?”3. They also
have the same boiling point, of 2112 C. Having the same density
and boiling point provides evidence that Sample 2 and Sample 4
are the same substance because these two pieces of evidence are
properties. Properties are unique characteristics that help to
identify and distinguish substances, and they do not change based
on amount. The same substances have the same properties, so
since Sample 2 and Sample 4 have the same properties, it is very
likely that they are the same substance. Volume is not a property,
because it changes based on amount (it is amount) and so

although they have different volumes, it does not matter in terms
of being the same substance.



b R e MICHIGAN STATE
f € ;;-u VERS

Institute
lNHEREIT‘I"

Student 2

None of the samples in the table could be the same substance.
Density, volume, and boiling point are all properties of a
substance. Properties are unique characteristics of a substance.
For two samples to be the same, they have to have the same
properties. None of the samples shown in the table have the
same properties.

14
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Modeling assessment task

Watch the video clip. Construct a model to explain why
the M&M behaved differently in cold, room temperature,
and hot water. Your model should include both pictures

and words to explain the behavior of M&M particles in the
water at different temperatures.

Cold Water (5° | Room Temperature Hot Water
C) Water (20 °C) (80 °C)

energy.

® Tasks provide
http://authoring.concord.org/activities/731/pages/423

8/3a3512b2-f193-4fdf-8289-4f19ad8200ea motivating context.

| /
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Student response 3 (M&M item)

Key:

green particles:m & m particles
orange particles: hot water particles
Red particles:room temperature
particles

Blue particles:cold water particles
Arrows:movement

The m&m particles get more energy in
the hot water so they move faster, hit
each other harder, and spread farther
apart. In the colder water the m&m

particles move slower and don't spread
apart very far.
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Student response 2 (M&M item)

Cold Room temperature Hot

M&Ms are put in water and the particles are spreading out more when they
are in hot water, and less when they are in colder water.



Free, online course for K-12 Teachers, Instructional Coaches, and PD Staff

Visit our e-brochure at http://fa-insights.wested.org.

Through 2 hours/week of professional learning in teams over the course of six months
(Septemberthrough March) participants will:

v" gain deeperknowledge of college- and career-ready standards across content
areas,

v' develop knowledge and skillsin implementing formative assessment practices
effectively in support of deeperlearning.

Optional: three graduate credits available through COSA/PS5U; additional requirements and costs
(5250} apply.

Deadline to register is August 21°7.

— Schools and districts registering in teams: http://fa-insights.wested.org/or-group-
registration/

— Individual registration: http://fa-insights.wested.org/or-registration/

*Contact Rense LeDoux at rence. ledou@state.onus or 503-047-2545 if you have any guestions about the course of have conterns
about mesting this registration deadine.




Science Assessment Transition
(DRAFT)

MLNT GENERATION

GiENcE i e
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March 2014 Spring 2015 Fall 2015 2016-2017 2017-2018

Mew Scoring Guide Scoring
Development Guide Field

* MG55 Evidence Fall 2015-Winter ; l:EEII:ME
Statements Released 2016 pring

Adopted NGS5 Alignea Instructional Materials in Classrooms
| PFroposed)




cesso CCSSO Science Assessment Item
Collaborative (SAIC)

13 states (AR, CA, CT, HI, IL, KY, MA MD, MI, NV, OR, WA, WV &
Virgin Islands

CCSSO (Project Management), WestEd (Consultant) and Achieve
(Research Partner)

Phase | (January-June 30,2015):

— Assessment Framework

— Item Content Specifications

— Prototype Item Clusters (5" grade & High School)

*Collaborative & Prototype Development Planning Meeting
(May 14-15, 2015)
** Prototype Development Follow Up Meeting (June 2015)




Science Assessment

Questions

1) Do you support the suggested Science Assessment
Transition timeline? Concerns?

Do you support the high school science test being
offered at a different grade level? If so, which one for
accountability purposes (currently 11t" grade)?

Do you support students only having one opportunity
on the new NGSS aligned assessment? Concerns?

Do you support the development of new scoring guides
that are aligned to the 2014 Science Standards (NGSS)
Science and Engineering Practices? (Grade level vs.
Grade band?)

NEXT GENERATION | X)

ASSESSMENT . ACCOUNTABILITY
GIENGE ey ) N T
STUDENT

STANDARDS ASSESSMENT
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