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Moving NGSS into Practice

• Four Partners:
– Lead and PD: AMNH
– Instructional Materials: Lawrence Hall of Science
– Research: University of Connecticut
– Evaluation: WestEd

• Four-year project began September 2014



Project Overview

• Develop an NGSS-aligned middle school ecology curriculum 
unit and assessments

• Develop a professional development program to support 
teacher implementation

• Conduct:
– Formative evaluation of the curriculum 
– Formative evaluation and research on the professional 

development
– Development of and research on teacher measures



Project Timeline
Timeframe Milestones

September 2014 – July 2015 • Develop first field test instructional materials
• Develop first field test PD model

August 2015 – February 2016 • 25 NYC teachers field test
• Expert panel review

March 2016 – July 2016 • Revise materials and PD model for second 
field test

August 2016 – February 2017 • 25 NYC teachers field test
• Second expert review

March 2017 – July 2017 • Revise materials and PD model for final field 
test

August 2017 – February 2018 • 25 NYC teachers field test
• Further review if needed

March 2018 – August 2018 • Final revisions to materials and PD model



Curriculum Development and 
Design

Backward design approach
– Define learning goals
– Draft assessments
– Develop learning activities

Use the Five Tools and Processes for Translating 
the NGSS (developed by AMNH, BSCS, WestEd) for 
initial development and planning

Use the BSCS 5E Instructional Model (Bybee et al, 
2006; Bybee, 2013)

– Engage, Explore, Explain, Elaborate, 
Evaluate



SEPUP Development Steps

1. Identify targeted learning outcomes (PEs)
2. Determine acceptable evidence of student 

learning to develop performance tasks
3. Develop instructional sequences to provide 

students opportunities to learn DCIs, CCCs, 
and SEPs



Disruptions in Ecosystems—Ecosystem 
Interactions, Energy, and Dynamics

• Based on a bundle of PEs and 
associated DCIs, SEPs, CCCs and CCSS 
for ELA and Mathematics 
– MS-LS2: Ecosystems: Interactions, Energy, 

and Dynamics
– MS-ESS3: Earth and Human Activity
– MS-PS1: Matter & Its Interactions

• AMNH had drafts of Tools 1 & 2 from 
previous work to start from



Tool 1

• Identifies & refines learning goals
• Creates a unit blueprint
• DCI, SEP, CCC, Connection to Nature of 

Science, Connections to Engineering, 
Technology and Applications of Science, and 
Common Core linked to the PEs

• Complete NGSS alignment plan for 5 chapters



Presenter
Presentation Notes
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Sequence 1 Sequence 2 Sequence 3 Sequence 4 Sequence 5

PEs
MS-LS-2 MS-LS2-3 MS-LS2-1 MS-LS2-4 MS-LS2-5

MS-ESS3-4 MS-PS1-5 MS-ESS3-4 MS-LS2-1 MS-ESS3-3

MS-ESS2-1 MS-ESS3-4

DCIs

LS2.A LS2.B LS2.A (3 sub 
bullets)

LS2.C LS2.C

ESS3.C ESS2.A ESS3.C LS2.A (3 sub 
bullets)

LS4.D

PS1.B ESS3.C ESS3.C (2 
sub bullets

ETS1.B

SEPs

CCCs

CtNoS

Common Core

Presenter
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Tool 2

• Develop assessment specifications aligned 
with sequences from Tool 1

• Identify and articulate evidence for student 
proficiency





Example: Chapter 1
Evidence of Learning Specifications 

Construct an explanation that predicts:
1. consistent patterns of interactions between living 

and non-living parts of ecosystems
2. consistent patterns of types of interactions

including competitive, predatory, and mutually 
beneficial

Construct an argument that:
1. is supported by empirical evidence of interactions 

within the ecosystem (a type of Earth system) and 
scientific reasoning

2. supports or refutes how increases in human 
population cause negative impacts on the Earth



Assessments

Three-dimensional 
assessments

• Embedded in learning 
activities 

• In a culminating 
Evaluate activity 
(linked to chapter 
phenomena & issues)

• In end-of-chapter 
tests





Tools 3, 4 & 5

• SEPUP included many of the features of Tools 
3 & 4 in the development process
– 5E Model
– Conceptual Flow/Storyline
– Guiding Questions

• SEPUP’s team uses a process similar to Tool 5 
to plan assessment development



Chapter 4 Phenomena/Storyline

Engage Explore Explain Elaborate Evaluate

How might the 
introduction of 
the zebra 
mussel affect 
the health of 
the Great Lakes 
and Hudson 
River 
ecosystems?

What biotic 
and abiotic 
factors are 
affected when 
a new species 
is introduced to 
an ecosystem?

How did the 
zebra mussel 
initially affect 
the health and 
biodiversity of 
the Hudson 
River 
ecosystem?

What are the 
long-term 
effects of the 
zebra mussel 
invasion of the 
Hudson River?

Has the quagga
mussel had a 
positive or 
negative effect 
on the Lake 
Michigan 
ecosystem?

Unit Theme: Disruptions in Ecosystems

Chapter 4 Phenomena: Invasion of the Zebra Mussel in the 
Hudson River Ecosystem



After Tools 1 & 2…

• Lots of revisiting and some revising of the 
tools as we initially develop the materials

• Selection of phenomena, with some revision 
during the development process

• Continued revision of all curricular pieces 
(instructional materials, assessments, etc) 
after each round of field testing (currently on 
second round of revisions)



Outcomes
• Instructional materials are organized through a conceptual 

storyline. 
• The storyline is a connection of scientific ideas (DCIs, and 

CCCs) that are investigated by use of scientific and 
engineering practices and nested in a conceptual flow that 
builds across time. 

• In a coherent storyline, students engage in making sense 
of phenomena or designing solutions to problems. 
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Instructional Materials

Presenter
Presentation Notes
Spend a little time on this slide, discussing the issues and practices in each unit. Ecosystems models = effects of fire on energy and matter cycling, Chapter 3 = fisheries, Chapter 4 = Zebra Mussel invasive species Chapter 5 = students design plans to reduce impacts on coral reefs We will focus on an activity from Chapter 1: Wolves in Yellowstone.



Disruptions in Ecosystems—Ecosystem 
Interactions, Energy, and Dynamics

• Educative elements for teachers 
related to S-CK and S-PCK

• Embedded authentic assessments of 
3D learning

• Supports for
– Literacy & CC-ELA
– Diverse learners
– Development of science practices



Final Products (2018)

• Student Book
• Educative Teacher’s Guide
• Assessments (embedded, end of chapter, & 

external)
• Professional Development Model
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