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NSTA Virtual Program Norms

The National Science Teaching Association strongly supports diversity, 

equity and inclusion in the classroom, and in all of our programs. We are 

committed to providing a welcoming, safe, productive, harassment-free 

environment for all participants of our events and programs, regardless of 

their gender, gender identity, sexual orientation, ability, ethnicity, race, 

color, age, marital status, veteran status, socioeconomic status or religion.

We ask that all attendees be mindful of their surroundings and of their 

fellow participants. All participants are expected to exercise consideration 

and respect in their speech and actions, and to refrain from demeaning, 

discriminatory, or harassing behavior and speech.

NSTA does not allow promotion of other products in our chats during web 

seminars. We ask that attendees keep the conversation on topic, use 

positive language and remain courteous of others throughout the event, 

and allow everyone time to participate in the chat
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When You 
Teach 3D
Based on Just the Way You Are 
by Bruno Mars



When You Teach 3D

(Based on Just the Way You Are by Bruno Mars)

Oh, their eyes, their eyes

Class goes so slow when they’re not shinin

while they are there,

They’re not even really tryin’

They’re not interested, and I struggle every day

Yeah, I know, I know

If I give them answers they won’t learn it deeply

And it’s so, it’s so

Sad to think that they don’t see what I see

I keep thinking there must be another way

And I say



When You Teach 3D

When they’re interested

There’re so many things that then can change

Cuz its amazing

When you teach 3D 

And it makes you smile

When they are sensemaking for a while

Cuz its amazing

When you teach 3D 



When You Teach 3D

Yeah

Now I do know

Another way that I can teach them science

They ask, questions

and seek answers so that it all makes some sense

of the phenomena around them every day

Oh, you know, you know

You know I really needed this change

If I didn’t care about the kids, I’d just stay the same

So don’t even bother asking if the old way was okay

You know I’ll say



When You Teach 3D

When they’re interested

There’re so many things that then can change

Cuz its amazing

When you teach 3D 

And it makes you smile

When they are sensemaking for a while

Cuz its amazing

When you teach 3D 

When you teach 3D

When you teach 3D

Cuz its amazing

When you teach 3D 



When You Teach 3D

When they’re interested

There’re so many things that then can change

Cuz its amazing

When you teach 3D 

And it makes you smile

When they are sensemaking for a while

Cuz its amazing

When you teach 3D 

Yeah



A Little History



The Original Quick-Reference Guides



The NSTA Atlas of the Three Dimensions



The New Quick-Reference Guide

• Greater usability in states 
that have developed their 
own standards based on the 
Framework

• Influenced by work done 
developing the NSTA Atlas 
of the Three Dimensions

• Better functionality based 
on the experiences of 
educators using the original



Basic Tour



Table of Contents

1. Descriptions of the Science and Engineering Practices from 
the Framework

2. Descriptions of the Crosscutting Concepts from the 
Framework

3. Tools for Working with Standards

4. K-12 Progressions of the Elements of the Three Dimensions

5. Elements of the Three Dimensions for Grades K-2

6. Elements of the Three Dimensions for Grades 3-5

7. Elements of the Three Dimensions for Grades 6-8

8. Elements of the Three Dimensions for Grades 9-12

9. Performance Expectations



1: Descriptions of the Science and Engineering 
Practices From the Framework



2: Descriptions of the Crosscutting Concepts
From the Framework



3: Tools for Working with Standards



4: K–12 Progression of the Elements of the 
Three Dimensions



Elements



4: K–12 Progression of the Elements of the 
Three Dimensions



Use of Color

Science and Engineering Practices

Crosscutting Concepts

Disciplinary Core Ideas—Physical Science

Disciplinary Core Ideas—Life Science

Disciplinary Core Ideas—Earth and Space Science 

Disciplinary Core Ideas—Engineering, Technology, 
and Applications of Science

Connections to Engineering, Technology, and 
Applications of Science

Connections to Nature of Science



5, 6, 7, & 8: Elements of the Three Dimensions 
for K–2, 3–5, 6–8, & 9–12



5, 6, 7, & 8: Elements of the Three Dimensions 
for K–2, 3–5, 6–8, & 9–12



9: Performance Expectations



Retaining Features from the Original

This new version of the Quick-Reference Guide still contains the 
most useful features of the original, including:

• Descriptions of the science and engineering practices and the 
crosscutting concepts from the Framework

• K–12 progressions of the elements of all three dimensions, as 
well as the connections to the nature of science and the 
connections to engineering

• Chapters devoted to elements of the three dimensions in 
each grade span: K–2, 3–5, 6–8, and 9–12

• Tools to help make sense of the standards such as an 
overview of the three dimensions, a guide to inside the 
standards box, and a Venn diagram of practices in science, 
mathematics, and English language arts



New Features: Element Codes

• A unique code for every element (based on the codes in the 
NSTA Atlas of the Three Dimensions) that makes it much 
easier to reference a particular element.

PS1.A-M1

Element Codes
Topic Code Grade Band

• P = Primary (K–  
• E = Elementary   –  
• M = Middle School   –  
• H = High School   –   

Element Number 
Indicates whether it is the 

1st, 2nd, 3rd, etc. element for 
the topic in that grade band



New Features: PEs in One Chapter

• Information about the performance expectations (PEs) 
contained in their own chapter so that they are available to 
educators from states that have adopted the NGSS or that 
have standards with many of the same PEs as the NGSS.

• A list of performance expectations that includes the text of 
the clarification statements and assessment boundaries.

• Tables that make clear which elements of the three 
dimensions were integrated together for every performance 
expectation and how science standards are connected to 
standards in mathematics and English language arts.

• Chapters that focus on elements of the three dimensions in a 
particular grade span with lists of the disciplinary core ideas in 
that grade span that are easy to read.



New Features: New Tools

New tools for working with standards such as 

• questions for unpacking standards, 

• a rubric for evaluating three-dimensional lessons and units, 

• information about using phenomena in three-dimensional 
lessons and units, and a 

• diagram describing how modeling, explaining, and arguing 
connect phenomena and science ideas.



Questions?



Chapter 3
Tools for Working 
With Standards



Ch. 3: Tools for Working With Standards

1. Overview of the Three Dimensions

2. Inside the Standards Box

3. Guiding Questions for Unpacking the Standards

4. Practices in Science, Mathematics, and English Language Arts

5. Venn Diagram of the Practices in Science, Mathematics, and English 
Language Arts

6. Standards Organized by Topics

7. Standards Organized by Disciplinary Core Ideas

8. A New Vision for Science Education From A Framework for K–12 Science 
Education

9. Using Phenomena in Three-Dimensional Lessons and Units

10. How Modeling, Explaining, and Arguing Connect Phenomena and Science 
Ideas

11. A Standards-Based Process for Developing Lessons and Units

12. Rubric for Evaluating Three-Dimensional Lessons and Units

13. List of Topic Codes and Element Code Key



Overview of the Three Dimensions



Inside the Standards Box



Guiding Questions for 
Unpacking the Standards



Guiding Questions for Unpacking 
the Science and Engineering Practices

1. Describe the practice and its features.

• What does it mean to “do” the practice?

• What are the essential aspects of this practice?

• What possible intersections might there be with other practices?

2. Identify the requisite knowledge and skills.

• What knowledge and skills do students need to use in order to 
show that they can perform the practice?

3. Specify evidence of high-level performance.

• What evidence would you expect to see for each aspect of this 
practice?

• What are the different levels of performance for each aspect of 
this practice?



Venn Diagram of the Practices in Science 
Mathematics and English Language Arts



Standards Organized by Topics and 
by Disciplinary Core Ideas



A New Vision for Science Education and Using 
Phenomena in Three-Dimensional Lessons & Units



Guides on Modeling, Explaining, and Arguing and 
A Standards-Based Process for Developing Lessons & Units



Rubric for Evaluating Three-Dimensional 
Lessons and Units



List of Topic Codes and Element Code Key



Topic Codes
Science and Engineering Practices
AQDP: Asking Questions and Defining Problems
MOD: Developing and Using Models
INV: Planning and Carrying Out Investigations
DATA: Analyzing and Interpreting Data
MATH: Using Mathematics and Computational Thinking
CEDS: Constructing Explanations and Designing Solutions
ARG: Engaging in Argument From Evidence
INFO: Obtaining, Evaluating, and Communicating 

Information

Crosscutting Concepts
PAT: Patterns
CE: Cause and Effect: Mechanism and Explanation
SPQ: Scale, Proportion, and Quantity
SYS: Systems and System Models
EM: Energy and Matter: Flows, Cycles, and 

Conservation
SF: Structure and Function
SC: Stability and Change

Disciplinary Core Ideas in Physical Science
PS1: Matter and Its Interactions
PS1.A: Structure and Properties of Matter
PS1.B: Chemical Reactions
PS1.C: Nuclear Processes
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

Disciplinary Core Ideas in Life Science
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

Disciplinary Core Ideas in Earth and Space Science
ESS1: Earth’s Place in the Universe
ESS1.A: The Universe and Its Stars
ESS1.B: Earth and the Solar System
ESS1.C: The History of Planet Earth
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

Disciplinary Core Ideas in Engineering, 
Technology, and Applications of Science

ETS1: Engineering Design
ETS1.A: Defining and Delimiting Engineering 

Problems
ETS1.B: Developing Possible Solutions
ETS1.C: Optimizing the Design Solution

Connections to Nature of Science
VOM: Scientific Investigations Use a Variety of 

Methods
BEE: Science Knowledge Is Based on Empirical 

Evidence
OTR: Scientific Knowledge Is Open to Revision in 

Light of New Evidence
ENP: Science Models, Laws, Mechanisms, and 

Theories Explain Natural Phenomena
WOK: Science Is a Way of Knowing
AOC: Scientific Knowledge Assumes an Order 

and Consistency in Natural Systems
HE: Science Is a Human Endeavor
AQAW: Science Addresses Questions About the 

Natural and Material World

Connections to Engineering, Technology, and 
Applications of Science

INFLU: Influence of Science, Engineering, and 
Technology on Society and the Natural 
World

INTER: Interdependence of Science, Engineering, 
and Technology



Element Codes

PS1.A-M1

Element Codes
Topic Code Grade Band

• P = Primary (K–  
• E = Elementary   –  
• M = Middle School   –  
• H = High School   –   

Element Number 
Indicates whether it is the 

1st, 2nd, 3rd, etc. element for 
the topic in that grade band



Questions?



Unpacking The 
Practices



The Trip Analogy



Guiding Questions for 
Unpacking the Standards



Guiding Questions for Unpacking 
the Science and Engineering Practices

1. Describe the practice and its features.

• What does it mean to “do” the practice?

• What are the essential aspects of this practice?

• What possible intersections might there be with other practices?

2. Identify the requisite knowledge and skills.

• What knowledge and skills do students need to use in order to 
show that they can perform the practice?

3. Specify evidence of high-level performance.

• What evidence would you expect to see for each aspect of this 
practice?

• What are the different levels of performance for each aspect of 
this practice?



Description from the Framework



K–12 Progression



Your Task

1. Read the description of the practice Ask Questions and 
Define Problems from the Framework that appears on pages 
2-3 of the Quick Reference Guide

2. Study the K–12 progression of the elements of the practice 
Ask Questions and Define Problems that appears on page 65 
of the Quick Reference Guide

3. Based on the Framework description and K–12 progression, 
answer the questions on page 47 of the Quick Reference 
Guide



Guiding Questions for Unpacking 
the Science and Engineering Practices

1. Describe the practice and its features.

• What does it mean to “do” the practice?

• What are the essential aspects of this practice?

• What possible intersections might there be with other practices?

2. Identify the requisite knowledge and skills.

• What knowledge and skills do students need to use in order to 
show that they can perform the practice?

3. Specify evidence of high-level performance.

• What evidence would you expect to see for each aspect of this 
practice?

• What are the different levels of performance for each aspect of 
this practice?



Questions?



Contact Information

Ted Willard

willard.ted@gmail.com

@TedWillard2061



Thank Today’s Presenter

Ted Willard
Senior Subject Matter Expert 

Discovery Education 

willard.ted@gmail.com

@TedWillard2061



Post Program Survey - Coming Up!

We value your feedback!

The post-program survey link will 

be shared after the recording is 

stopped. 

Your completed survey confirms 

your attendance which allows us to 

award you a certificate of 

participation.



Collection of Resources

This collection includes the slides (as PDF), handouts 
and other resources. 

Link to the collection:

https://my.nsta.org/collection/X_smsir3xHcA_E



NSTA Web Seminars

Science Update: Exploring Seamounts of the Atlantic and Pacific

June 23, 7:00 PM ET

NIH Genome: Unlocking Life’s Code, Session 1: Food Allergy Storyline 

Unit Part 1

July 12, 7:00 PM ET

NIH Genome: Unlocking Life’s Code, Session 2: Food Allergy Storyline 

Unit Part 2

July 13, 7:00 PM ET

Picture-Perfect STEM Train-the-Trainer

July 13, 11:00 AM to 1:00 PM ET

Science Update: Is Cancer Inevitable? 

July 14, 7:00 PM ET 

NIH Genome: Unlocking Life’s Code: Playlist

July 27, 7:00 PM ET

https://my.nsta.org/webseminars



Thanks to the NSTA Virtual Learning Team

National Science Teaching Association

Tricia Shelton, Chief Learning Officer
Flavio Mendez, Assistant Executive Director

Kate Soriano, Standards Implementation Specialist

Wendy Binder, Program Director

Michelle Phillips, eLearning Engagement Specialist

Patrice Scinta, Curriculum Writer

Holly Hereau, Instructional Materials and Professional 

Learning Specialist

Emilee Clemens, Project Specialist

Eddie Hausknecht, Sr. Mgr. Web Development

Don Boonstra, Technical Coordinator

This concludes today’s program.


