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Goals

» |dentify effective strategies for planning
instruction for the NM STEM Ready! science
classroom

» Understand how planning and curriculum
adaptation support students in sense making
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NM STEM Ready! Science Standards

NGSS =y
it = e |

New Mexico 6

Specific Standards science standards

Together, the NGSS in their entirety,
plus the New Mexico 6

specific standards comprise the
NM STEM Ready! science standards.
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http://webnew.ped.state.nm.us/bureaus/math-science/nm-stem-ready-science/nm-stem-ready-science-standards/

What is a NM STEM Ready!
science standard?

Students who demonstrate understanding can:

3-PS21. Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on the
motion of an object. [Clarification Statement: Examples could include an unbalanced force on one side of a ball can make it
start moving; and, balanced forces pushing on a box from both sides will not produce any motion at all.] [Assessment Boundary:
Assessment is limited fo one varable at a time: number, size, or direction of forces. Assessment does not include quantitative
force size, only qualitative and relative. Assessment is limited to gravity being addressed as a force that pulls objects down.]

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

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts

Planning and Carrying Out Investigations P52.A: Forces and Motion Cause and Effect
Planning and carrying out investigations to answer + Each force acts on one particular object and has = Cause and effect relationships are routinehy
questions or test solutions to problems in 3-5 builds both strength and a direction. An object at rest identified.
on K-2 experiences and progresses to include typically has multiple forces acting on it, but they
investigations that control variables and provide add to give zero net force on the object. Forces
evidence to support explanations or design solutions. that do not sum to zero can cause changes in the
« Plan and conduct an investigation collaborativehy objects speed or direction of motion. (Boundary:
to produce data to serve as the basis for Qualitative and conceptual, but not guantitative
evidence, using fair tests in which variables are addition of forces are used at this level )
controlled and the number of trials considered. P52.B: Types of Interactions

+ Objects in contact exert forces on each other.

Connections to Nature of Science

Scientific Investigations Use a Variety of
Methods
= Science investigations use a variety of methods,
tools, and techniques.

Connections to other DCl= in third grade: NA

Articutation of DCls scross grade-levels:
K.PS52.A ; K.P52.B ; K.PS3.C ; 5P52.B ; M5.P52.A ; MS.ES51.B ;, MS.ESS52.C

Common Core State Standards Connections:

El Al iteracy -

RL3.A1 Ask and answer guestions to demenstrate understanding of a text, referring explicitly to the text as the basis for the answers. (3-F52-1)

W37 Conduct short research projects that build knowledge about a topic. (3-P52-1)

Wi.3.8 Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided
categories. (3-PS2-1)

Mathematics -

MP.2 Reason abstractly and guantitatively. (3-F52-1)

MP.5 Use appropriate tools strategically. (3-F52-1)

3.MD.A2Z Measure and estimate liguid velumes and masses of objects using standard units of grams (g}, kilograms (kg}, and liters (1). Add, subtract, muftiply, or divide

to solve one-step word problems involving mazses or volumes that are given in the same units, e.g., by using drawings (such az a beaker with a
measurement scale) to represent the problem. (3-P52-1)
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Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on the
motion of an object. [Clarification Statement: Examples could include an unbalanced force on one side of a ball can make it
start moving; and, balanced forces pushing on a box from both sides will not produce any motion at all.] [Assessment Boundary:
Assessment is limited fo one varable at a time: number, size, or direction of forces. Assessment does not include quantifative
force size, only qualitative and relative. Assessment is limited to gravity being addressed as a force that pulls objects down.]

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

Science and Engineering Practices

Planning and Carrying Out Investigations
Planning and carrying out investigations to answer
questions or test solutions to problems in 3-5 builds
on K-2 experiences and progresses to include
investigations that control variables and provide
evidence to support explanations or design solutions.
« Plan and conduct an investigation collaborativehy
to produce data to serve as the basis for
evidence, using fair tests in which variables are
controlled and the number of trials considered.

Connections to Nature of Science

Scientific Investigations Use a Variety of
Methods

= Science investigations use a variety of methods,
tools, and techniques.

Disciplinary Core Ideas

P52.A: Forces and Motion
« Each force acts on one particular object and has

both strength and a direction. An object at rest
typically has multiple forces acting on it, but they
add to give zero net force on the object. Forces
that do not sum to zero can cause changes in the
object's speed or direction of motion. (Boundary:
Qualitative and conceptual, but not guantitative
addition of forces are used at this level )

P52.B: Types of Interactions

+ Objects in contact exert forces on each other.

Crosscutting Conce,

Cause and Effect

= Cause and effect relationships are routinehy
identified.

Connections to other DCl= in third grade: NA

Articutation of DCls scross grade-levels:

K.PS2Z.A K.P52.B  K.PS3.C 5.P52.B; M5.P52.A  MSESS1.B , MSESS2.C

Common Core State Standards Connections:
El Al iteracy -
RL3.1
W.3.T

categories. (3-PS2-1)

Reason abstractly and guantitatively. (3-P52-1)
Use appropriate tools strategically. (3-P52-1)

Measure and estimate liguid velumes and masses of objects using standard units of grams (g}, kilograms (kg}, and liters (). Add, subtract, multg
to solve one-step word problems involving mazses or volumes that are given in the same units, &.g., by using drawings (such as a beaker
peasurement scale) to represent the problem. (3-P52-1)

Ask and answer guestions to demenstrate understanding of a text, referring explicitly to the text as the basis for the answers. (3-F52-1)
Conduct short research projects that build knowledge about a topic. (3-P52-1)

Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided
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Reading a Standard

MS-PS1-3 Gather and make sense of information to describe that synthetic
materials comes from natural resources and impact society. [Clarification
Statement: Emphasis is on natural resources that undergo a chemical process to
form the synthetic material. Examples of new materials could include new medicine,
foods, and alternative fuels.] [Assessment Boundary: Assessment is limited to
qualitative information.]

MS-PS1-3 Gather and make sense of information to describe that synthetic . . .

i . ) e Science and Engineering
materials comes from natural resources and impact society. [Clarification
Statement: Emphasis is on natural resources that undergo a chemical process to
form the synthetic material. Examples of new materials could include new medicine,
foods, and alternative fuels.] [Assessment Boundary: Assessment is limited to

qualitative information.]

Practice
Disciplinary Core Idea

MS-PS1-3 Gather and make sense of information to describe that synthetic
materials comes from natural resources and impact society. [Clarification
Statement: Emphasis is on natural resources that undergo a chemical process to Practice

form the synthetic material. Examples of new materials could include new medicine, Crosscutting Concept

foods, and alternative fuels.] [Assessment Boundary: Assessment is limited to
qualitative information.]

Science and Engineering
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3-Dimensional Learning

Student Performance
Expectation (PE)

Crosscutting
Science & Concepts
Engineering (connecting
Practices Disciplinary science)
(doing science) Core ldeas
(facts)
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Performance Expectations

ARE

e Guidance for what
students should be able
to do and understand

e Specifications for
assessments

Adapted from Bybee (2013) and Krajcik (2014)

ARE NOT

Learning goals for
students

Instructional strategies
for students

Tests for students
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Shifting from “Learning About” to
“Figuring Out”

Three key ideas:

1. Core ideas: Shift away from too much content at
a surface level to focus on in-depth development
of core ideas.

2. Practices: Developing explanations through
investigation to make sense of phenomena.

3. Coherence: Science learning is a logical
progression in which learners build ideas over
time and between science disciplines.

Adapted from Reiser, 2013
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Shifting from “Learning About” to
“Figuring Out” (continued)

e Students using the science and engineering

practices are “figuring out” an explanation or
solving a problem

— Application of science knowledge

* Practices mean students should know why
they are doing an activity

Adapted from Reiser (2013; 2014a,b)
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Strategies for Planning Instruction

Phenomena
Backwards Design
Curriculum Adaptation
Bundling Standards
Storylines

Which of these planning

strategies are you currently using?

AN A A
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Strategies for Planning Instruction

Phenomena
Backwards Design

Curriculum Adaptation

Bundling Standards
Storylines

PED
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Backwards Design

dentify the learning outcomes.

Determine the evidence for learning.

Plan instruction to facilitate the outcomes.

Adapted from Wiggins and McTighe, (2008)
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Curriculum Adaptation

o “Refers to a purposeful effort to bring existing
materials into alighment with new visions for
science learning by adding to, adapting, or
transforming those materials” (Debarger et al,

2016, p 4).
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Why Adapt Curriculum?

 The development and phasing in of curriculum
alighed to the NM STEM Ready! Science
Standards will take time.

* “Instructional units on topics that are included

in the standards for a grade level should be
adapted to focus around student learning
experiences that engage students in the

science and engineering practices” (NRC,
2015, p 54).
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Curriculum Adaptation
Instructional Model

e NGSS and the underlying NRC
Framework do not say
anywhere that there is only pibiidd] Dl [HUMGIREN (e
One inStrUCtionaI approach for (modified) Instruction Model (BSCS) Instruction

. H Project-Based Tinkering Learning Knowledge

p ra Ct i Ce S ¢ Meaningful Emergent
. . . P e Expert[se Investigations
* Practice-based instructional i i i adslelaailll ()

models engaging students in
three-dimensional learning.

Adapted from Institute for Science Math Education. (n.d.)
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Curriculum Adaptation
Screening for Alignment with NGSS

1. What DCls would this lesson/unit address?

2. Are students engaged in the science and engineering
practices?

3. Does the unit involve figuring out rather than
learning about? Look for...

— students being able to experience concepts before
vocabulary introduction.

— opportunities for teachers to identify what students know
and can do.

Adapted from Reiser (2014a, b) and Bybee (2013)
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Curriculum Adaptation
Screening for Alignment with NGSS (cont.)

Do the materials include DCls? SEPs? CCCs?
Are the DCls, SEPs, and CCCs integrated?
Opportunities to connect to the CCSS?

N o Uk

Grade-level alighment?

NGSS Lesson Screener

Adapted from Bybee (2013)
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https://www.nextgenscience.org/sites/default/files/NGSSScreeningTool-2.pdf

Curriculum Adaptation
Instructional Sequence

An instructional sequence should:

e provide for different forms of interaction
among learners and teachers.

e allow for a variety of teaching strategies.
e integrate three dimensions.

* allow adequate time and opportunities for
learners to formulate understandings of DCls,
SEPs, and CCCs.

Adapted from Bybee (2013)
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Curriculum Adaptation
Guiding questions for adapting instruction (cont.)

Phenom-driven Investigate and build Incrementally Build Models
) knowledge through .
Questions ) That Explain Phenomena
practices

Initial model

Add to/revise model

Add to/revise model

Final consensus model

" B
"o

Adapted from Reiser (201443, b)
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Curriculum Adaptation
Overview

ldentify the anchoring phenomena/question
students are working towards explaining

List the pieces of knowledge (big ideas) will
students investigate to fully explain the
phenomena/question

Logically order lessons to build student
coherence

Integrate practices/screen lessons for
alignment

Christopher N. Ruszkowski
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Considerations

* |t is not possible to attend to all curriculum
essons/units at once.

* Follow a backwards design process to adapt
curriculum.

 Work with a team of teachers, if possible.

Adapted from Institute for Science Math Education. (n.d.).
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Resources

e NM STEM Ready! Science Resources page
e NGSS In Practice-Tools and Processes
e NGSS Lesson Screener

Curriculum Adaptation

e Translating the NGSS for Classroom Instruction by Rodger
Bybee

e STEM Teaching Tool 5

* Adapting Curriculum Materials to Align with NGSS: Grades K-
5, 6-12

Instructional Models

e STEM Teaching Tool 4

Christopher N. Ruszkowski
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https://webnew.ped.state.nm.us/bureaus/math-science/nm-stem-ready-science/nm-stem-ready-science-resources/#46e18af00b26e82d5
https://www.wested.org/wp-content/uploads/2018/05/resource-next-generation-science-standards-in-practice.pdf#page=52
https://www.nextgenscience.org/sites/default/files/NGSSScreeningTool-2.pdf
http://stemteachingtools.org/brief/5
http://www.academia.edu/7006107/Adapting_Curriculum_Materials_to_Align_with_NGSS_Grades_K-5
http://www.academia.edu/7006111/Adapting_Curriculum_Materials_to_Align_With_NGSS_Grades_6-12
http://stemteachingtools.org/brief/4
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Next Steps

Next Webinar:

End of November 2018 - Planning Instruction: Bundling
Standards/Storyline

Professional Learning:

Please visit the Math and Science Bureau’s Professional Learning
page; registration for Making Sense of SCIENCE is upcoming.
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26

References

Brown, K., Burditt, T., Cerwin, K., Clark, J., Cochrane, C., DiRanna, K., ...Topps, J. (n.d.). Criteria for
selecting useful phenomena [Web log post]. Retrieve from
https://sites.google.com/site/sciencephenomena/criteria.

Bybee, R. W. (2013). Translating the NGSS for Classroom Instruction. National Science Teachers
Association.

Debarger, A. H., Penuel, W. R., Moorthy, S., Beauvineau, Y., Kennedy, C. A., & Boscardin, C. K. (2016).
Investigating Purposeful Science Curriculum Adaptation as a Strategy to Improve Teaching and
Learning. Science Education, 101(1), 66-98. doi:10.1002/sce.21249

Cerwin, K., DiRanna, K., Grace, J., LaFontaine, P., Ritchie, S., Sheriff, J., . . . Iveland, A. (2018). Next
Generation Science Standards in Practice: Tools and Processes Used by the California NGSS Early
Implementers (pp. 1-74, Rep.). CA: WestEd.

Institute for Science Math Education. (n.d.). Using curriculum adaptation as a strategy to help
teachers learn about NGSS and developing aligned instructional materials : StemTeachingTools.
Retrieved July 12, 2018, from http://stemteachingtools.org/brief/5

Institute for Science Math Education. (n.d.). Are there multiple instructional models that fit with the
science and engineering practices in NGSS? (Short answer: Yes): StemTeachingTools. Retrieved July
12, 2018, from http://stemteachingtools.org/brief/4

Joseph Krajcik, Susan Codere, Chanyah Dahsah, Renee Bayer & Kongju Mun (2014) Planning
Instruction to Meet the Intent of the Next Generation Science Standards, Journal of Science Teacher
Education, 25:2, 157-175, DOI: 10.1007/s10972-014-9383-2

National Research Council. 2015. Guide to Implementing the Next Generation Science Standards.
Washington, DC: The National Academies Press. https://doi.org/10.17226/18802 Retrieved July 12,
2018, from https://www.nap.edu/read/18802/chapter/7.

Christopher N. Ruszkowski

PED Secretary of Education


https://sites.google.com/site/sciencephenomena/criteria
https://onlinelibrary.wiley.com/doi/pdf/10.1002/sce.21249
https://www.wested.org/resources/next-generation-science-standards-in-practice/
http://stemteachingtools.org/brief/5
http://stemteachingtools.org/brief/4
https://doi.org/10.1007/s10972-014-9383-2
https://www.nap.edu/read/18802/chapter/7

27

References

National Research Council. (2012). A Framework for K-12 Science Education: Practices, Crosscutting
Concepts, and Core Ideas. Committee on a Conceptual Framework for New K-12 Science Education

Standards. Board on Science Education, Division of Behavioral and Social Sciences and Education.
Washington, DC: The National Academies Press.

NSTA. (n.d.). Designing Units and Lessons. Retrieved July 6, 2018, from
http://ngss.nsta.org/designing-units-and-lessons.aspx

Pruitt, S. L. (2014). The Next Generation Science Standards: The Features and Challenges. Journal of
Science Teacher Education, 25(2), 145-156. do0i:10.1007/s10972-014-9385-0

Reiser, B. J. (2014a). Adapting Curriculum Materials to Align with NGSS: Grades K-5. CPS
Reiser, B. J. (2014b). Adapting Curriculum Materials to Align with NGSS: Grades 6-12. CPS

Reiser, B. J. (2014c). Designing coherent storylines aligned with NGSS for the K12 classroom.
National Science Education Leadership Association, Boston, MA

Reiser, B. J., Novak, M., & Furnagalli, M. (2015). NGSS storylines: How to construct coherent
instructional sequences drive be phenomena and motivated by student questions. lllinois Science
Education Conference 2015, Tinley Park, IL

Wiggins, G. P., & McTighe, J. (2008). Understanding by design. Alexandria, VA: Association for
Supervision and Curriculum Development.

Christopher N. Ruszkowski

PED Secretary of Education


https://www.nap.edu/read/13165/chapter/1
http://ngss.nsta.org/designing-units-and-lessons.aspx
https://www.tandfonline.com/doi/full/10.1007/s10972-014-9385-0?scroll=top&needAccess=true
http://www.academia.edu/7006107/Adapting_Curriculum_Materials_to_Align_with_NGSS_Grades_K-5
http://www.academia.edu/7006111/Adapting_Curriculum_Materials_to_Align_With_NGSS_Grades_6-12
http://www.academia.edu/6884962/Designing_Coherent_Storylines_Aligned_with_NGSS_for_the_K-12_Classroom
http://www.academia.edu/17229428/NGSS_Storylines_How_to_Construct_Coherent_Instruction_Sequences_Driven_by_Phenomena_and_Motivated_by_Student_Questions

	Slide Number 1
	Goals 
	NM STEM Ready! Science Standards
	What is a NM STEM Ready! science standard?
	What is a NM STEM Ready! science standard?
	Reading a Standard
	3-Dimensional Learning
	Performance Expectations
	Shifting from “Learning About” to “Figuring Out” 
	Shifting from “Learning About” to “Figuring Out” (continued)
	Strategies for Planning Instruction
	Strategies for Planning Instruction
	Backwards Design
	Curriculum Adaptation
	Why Adapt Curriculum?
	Curriculum Adaptation�Instructional Model
	Curriculum Adaptation�Screening for Alignment with NGSS
	Curriculum Adaptation�Screening for Alignment with NGSS (cont.)
	Curriculum Adaptation�Instructional Sequence
	Curriculum Adaptation�Guiding questions for adapting instruction (cont.)
	Curriculum Adaptation�Overview
	Considerations
	Resources
	Next Steps
	References
	References



