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Welcome!

● Introduce yourself, share your role.

● What are some of the things you look for in 
instructional materials?



Overview

● Student Materials

○ Activity 3.4

● Teacher Materials

○ PD Activity

● Features in Materials to Support Student and 
Teacher Learning

● How can YOU use these materials?



• Middle School Ecosystems 
Unit & Assessments

• Designed using NGSS and 
modified Five Tools

• Developed by AMNH and 
Lawrence Hall of Science 
(SEPUP)

• Includes professional 
development model

• Funded by NSF (DRK12)
• 3 years of Field Testing

with NYC teachers







Student Materials





https://drive.google.com/file/d/1hpM5LzGrGpkNIiin4rTYMuMVuVJOwXrD/view
https://drive.google.com/file/d/1hpM5LzGrGpkNIiin4rTYMuMVuVJOwXrD/view


What is the effect of water flow from the 
Mississippi Basin on the total nitrogen input in 

the Gulf of Mexico?



Student example:



Student example:





“Should fertilizer use 
be limited to help 
prevent dead zones?”



Teacher’s Materials:
A PD Activity







Activity for Teacher Professional Learning

• Use your Assessment Chart to locate the formative 
assessment opportunities in Activity 3.4

• Revisit the Student Materials from Activity 3.4, and for 
each formative assessment opportunity, record the 
code(s) for either the DCI, CCC and/or SEP.

• ✶ Star the tasks in the student materials that are 3D 
(that assess all three dimensions)

• Use your Teacher’s Guide to anticipate student responses 
to one of the tasks. What will the data you collect tell 
you about next steps?





Features of the 
Materials that Support 
Student and Teacher 
Learning



NGSS Essentials

• Three-dimensional
• Storyline and Coherence

○ Conceptual Flow & Instructional Model
○ Phenomena

• Tools that scaffold learning
• Connect to ELA/Math Standards
• System of embedded 3D assessments

○ Sample student responses
○ Rubrics for SEPs
○ Scoring Guides



Develop, revise and use models to predict how disruptions 
will affect the cycling of matter and flow of energy.

Three-Dimensional



Analyze and Interpret Data to Explain How Different 
Patterns of Interaction Affect Populations

Three-Dimensional



Engaging in Argument

Three-Dimensional



Designing Solutions

Three-Dimensional



Coherence



Coherence: A Professional Learning Activity



Learning Scaffold for Constructing Explanations

Tools and Scaffolds: SEPs



Tools and Scaffolds: CCCs



Tools and Scaffolds: Literacy Strategies



Disruptions in Ecosystems: Three layers of assessment

● Frequent formative assessment
○ Written and/or Discussion

● “Evaluate” activity (authentic performance task)
○ Assessments of “knowledge in use”

● Summative chapter assessments
○ Designed to assess competencies in different contexts 

than the ones specifically addressed in the unit



How might you use this unit 
in your:

● classroom
● school
● district



Questions?

Dora Kastel
kastel.dora@gmail.com

@Dora_Kastel
Maia Binding
mbinding@berkeley.edu

@SEPUP UCB

Slides: http://bit.ly/NSTA18ecosystems

Unit: https://www.nextgenscience.org/ 
resources/examples-quality-ngss-design
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