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GROUNDING CIRCLES

• How this works: 

• Form groups of 4-6 members. Groups arrange themselves into circles. 

• There will be three questions displayed on the next slide. 

• Each member of the group will have an opportunity to respond to the three 

questions to the rest of the group.  

• The last member in the circle will be tasked to briefly summarize a snippet of 

each member’s response (Notes may be jotted and support may be given from 

the group if that helps!). 



GROUNDING QUESTIONS

• 1) What grade level do I teach and how long have I been 

teaching? 

• 2) What do I hope to take away from this week?

• 3) What skills and abilities would I see in a scientifically literate 

citizen?



“To be scientifically literate is 

to empower yourself to 

know when someone else is 

full of BS.”

- Neil deGrasse Tyson
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TRUE OR FALSE…

» Scientific ideas are absolute and unchanging.

» The process of science is purely analytic and does not involve 

creativity.

» Science is complete.

» Science is a solitary pursuit.

» Science is boring.

UC Museum of Paleontology, Misconceptions About Science.  Retrieved from 
http://undsci.berkeley.edu/teaching/misconceptions.php

http://undsci.berkeley.edu/teaching/misconceptions.php


MORE MISCONCEPTIONS ABOUT 
SCIENCE

» Because scientific ideas are tentative and subject to change, they can't be 

trusted.

» Scientific ideas are judged democratically based on popularity.

» Scientists are judged on the basis of how many correct hypotheses they 

propose (i.e., good scientists are the ones who are "right" most often).

» Science is a collection of facts.

UC Museum of Paleontology, Misconceptions About Science.  Retrieved from 
http://undsci.berkeley.edu/teaching/misconceptions.php

http://undsci.berkeley.edu/teaching/misconceptions.php


FACTS, FACTS, FACTS
Problems with teaching science this way...

• Students don’t build the skills needed 

for real science



FACTS, FACTS, FACTS
Problems with teaching science this way...

» Students don’t relate to science or scientists



FACTS, FACTS, FACTS
Problems with teaching science this way...

• Students don’t understand where 

science comes from



WHY IS SCIENCE TAUGHT THIS 
WAY?

» Testing

» Standards

Image: Alberto G, CC BY 2.0

California Department of Education, 2000.  Science Content Standards for California Public Schools.  



CARD SORT

• GUIDING 

QUESTION

• What are the key elements of 

the Framework for K-12 Science 

Education and the new TN 

Science Standards?

Work in teams of 

3-4 people



NEW TN STATE SCIENCE 
STANDARDS

Disciplinary 

Core Ideas

(facts)

Science and 

Engineering 

Practices

(doing science)

Crosscutting 

Concepts

(connecting 

science)

*

*



OVERVIEW

• Why are the standards changing? 

• What do they look like? 

• How did this happen? 



THE 3 DIMENSIONS OF THE K12 
SCIENCE FRAMEWORK

Student Performance 

Expectation (PE)

This symbol actually 

means something!

Disciplinary

Core Ideas

(facts)
Science & 

Engineering 

Practices

(doing science)

Crosscutting 

Concepts

(connecting 

science)

Adapted from NSTA

is a registered trademark of Achieve. Neither Achieve nor the lead states and partners that developed the Next 

Generation Science Standards was involved in the production of, and does not endorse, this product.*



UNDERSTANDING THE STANDARDS IS A 
PIECE OF CAKE

Baking Tools & Techniques

Science & Engineering 

Practices

Disciplinary Core Ideas

Performance Expectation

Crosscutting Concepts

Cake Frosting

Adapted from NSTA

Image credits: Chocolate-Dessert-Recipes.com, CC BY 2.0; Meg, CC BY-NC-SA 2.0; Public Domain; Pfctdayelise, CC BY-

SA 2.0 



Math Science

ELA

M1: Make sense of problems 

and persevere in solving them 

M2: Reason abstractly & 

quantitatively

M6: Attend to precision

M7: Look for & make 

use of structure

M8: Look for & 

make use of 

regularity 

in repeated 

reasoning

S1: Ask questions and define 

problems

S3: Plan & carry out investigations

S4: Analyze & interpret data

S6: Construct explanations & 

design solutions

M4. Models 

with mathematics

S2: Develop & use models

S5: Use mathematics & 

computational thinking

E1: Demonstrate independence in reading complex 

texts, and writing and speaking about them

E7: Come to understand other perspectives 

and cultures through reading, listening, 

and collaborations

E6: Use 

technology 

& digital media 

strategically & 

capably

M5: Use appropriate 

tools strategically

E2: Build a strong base of knowledge 

through content rich texts

E5: Read, write, and speak 

grounded in evidence

M3 & E4: Construct viable 

arguments and critique 

reasoning of others

S7: Engage in 

argument from 

evidence

S8: Obtain, 

evaluate, & 

communicate 

information

E3: Obtain, synthesize, 

and report findings clearly 

and effectively in response 

to task and purpose

Cheuk, T. (2013). Relationships and convergences among the mathematics, 

science, and ELA practices. Stanford University. 

http://ell.stanford.edu/sites/default/files/VennDiagram_practices_v11%2

08-30-13%20color.pdf

http://ell.stanford.edu/sites/default/files/VennDiagram_practices_v11 8-30-13 color.pdf
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1990s

1990s-2009

April 2013

Released for 

states’ adoption

2010-2011

National Research Council 

(NRC) develops Conceptual 

Framework

Previous national science 

education efforts

Step 1

Step 2

WHERE DID THE STANDARDS 
COME FROM?

Adapted from NSTA web seminar: Karen Ostlund and Stephen Pruitt, Introduction to the NGSS Second Public Draft, January 2013 

TN Academic 

Standards for 

Science 2018-

2019



OVERVIEW
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• Now Let’s look at the Framework

• Source: Intro to a Framework for K-12 Science Education by Amy Sandgren

• https://www.sites.google.com/site/ngsstrainingresources/introduction-to-the-

next-generation-science-standards

https://www.sites.google.com/site/ngsstrainingresources/introduction-to-the-next-generation-science-standards


PRINCIPLES OF THE FRAMEWORK

Let’s Take a Closer Look at the Framework:

Tab and review sections of the Framework



A Framework for K-12 

Science Education

Table of Contents 

p. vii



A Framework for K-12 

Science Education

Overview of the 

Framework

p. 3



A Framework for K-12 

Science Education

Vision p. 8-9
K–12 Science Education 

Should Reflect the Real 

World Interconnections in 

Science. 

“The framework is designed to

help realize a vision for education

in the sciences and engineering in

which students, over multiple

years of school, actively engage in

scientific and engineering

practices and apply crosscutting

concepts to deepen their

understanding of the core ideas in

these fields.”



Two Goals p. 10

A Framework for K-12 

Science Education



Research Base

p. 23-28

 Children are born investigators

 Understanding builds over 

time

 Science and Engineering 

require both knowledge and 

practice

 Connecting to students’ 

interests and experiences is 

essential

 Focusing on core ideas and 

practices

 Promoting equity

A Framework for K-12 

Science Education



A Framework for K-12 

Science Education

Development of 

Core Ideas p. 31



A Framework for K-12 

Science Education

Dimension 1

Scientific and Engineering 

Practices 

p. 41-82

Sections:

 Why Practices?

 Understanding How 

Scientists Work

 How the Practices are 

Integrated into Inquiry and 

Design

 How Engineering and 

Science Differ

 The Eight Practices



A Framework for K-12 

Science Education

Dimension 2

Crosscutting Concepts

pp. 83-102

Crosscutting Concepts:

1. Patterns

2. Cause & Effect

3. Scale, Proportion, & Quantity

4. Systems & System Models

5. Energy & Matter

6. Structure & Function

7. Stability & Change



A Framework for K-12 

Science Education

Dimension 3
Core Ideas & Components

pp. 103-214

1. Physical Sciences – p. 103

2. Life Sciences – p. 139

3. Earth & Space Sciences - p. 

169

4. Engineering, Technology, & 

Applications of Science – p. 

201



A Framework for K-12 

Science Education

Realizing the Vision
pp. 217- 295

 Integrating the Dimensions – p. 217

 Sample Performance Expectations 

– p.220

 Implementation (Curriculum, 

Instruction, P.D. and Assessment)  

– p. 241

 Equity & Diversity – p. 277


