
Attendance, Resources & PD Clock Hours

• You must stay on the whole time- 1 hour- to receive credit

• YOU print your certificate through ADE Connect- please wait 24-48 

hours of webinar before printing certificates

• AFTER WEBINAR- you will receive PDF of presentation and resource page

WELCOME! 

Please review this information while we wait for all to join!



Hi! 

I’m Rebecca Garelli

ADE K-12 Science & 
STEM Specialist



Webinar Housekeeping



1.   What is your current position or job title?

2.  Have you had a chance to look at the new Arizona State Science Standards?



Recommended Books:

K-5 5-8 K-12



Goals:

• Gain a better understanding of the instructional shifts needed 
for three-dimensional science instruction and how this relates to 
the AzSS

• Explore the differences and connections between two of the 
Science & Engineering Practices (SEPs)- Constructing 
Explanations & Arguing from Evidence

• Learn how to engage students in speaking and writing like 
scientists through using a strategy called “Claims, Evidence, 
Reasoning (CER)”



NEW AZ Science Standards Comfort Level

1- What?! We have new 

standards?!?

2- I’ve glanced at them….

3- In the process of transitioning…

4- I am fully implementing them!



Overview of Shifts

Read the 4 boxes that connect to what we will 

discuss today- as we move forward in our 

learning, think about what aspects might be 

challenging for students. 

Jot down one idea in chat.

What would you see less of? 

What would you see more of? 
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Science and Engineering Practices

1. Asking Questions and Defining Problems
2. Developing and Using Models
3. Planning and Carrying Out Investigations 
4. Analyzing and Interpreting Data 
5. Using Mathematics and Computational Thinking 
6. Constructing Explanations and Designing Solutions 
7. Engaging in Argument from Evidence 
8. Obtaining, Evaluating, and Communicating Information

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
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https://www.teachingchannel.org/video/science-engineering-practices-achieve


Examples of AzSS with These Two SEPs



Goals:

• Gain a better understanding of the instructional shifts needed 
for three-dimensional science instruction and how this relates to 
the AzSS

• Explore the differences and connections between two of the 
Science & Engineering Practices (SEPs)- Constructing 
Explanations & Arguing from Evidence

• Learn how to engage students in speaking and writing like 
scientists through using a strategy called “Claims, Evidence, 
Reasoning (CER)”



Scientific Inquiry Poster Scientific Inquiry Cards

https://static1.squarespace.com/static/59c3bad759cc68f757a465a3/t/5d4d863e56a30500013c9281/1565361727213/Inquiry+Poster.pdf
https://static1.squarespace.com/static/59c3bad759cc68f757a465a3/t/5d2a1080ea35d4000149c243/1563037828833/NGSS+Inquiry+Cards.pdf


Grouping the Practices



3 Categories of Science & Engineering Practices

Investigating 

Practices

1. Asking Questions

3. Planning & Carrying 

Out Investigations

5. Using Mathematical 

& Computational 

Thinking

Sensemaking 

Practices

2. Developing & Using 

Models

4. Analyzing & 

Interpreting Data

6. Constructing 

Explanations

Critiquing 

Practices

7. Engaging in 

Argument from 

Evidence

8. Obtaining, 

Evaluating, & 

Communicating 

Information



SEP 6: Constructing Explanations Video

What resonated with you MOST about this SEP? 
What *new* learning occurred for you?



SEP 6: Constructing Explanations Summary

Google Drawing VersionPDF Version

Can be used to engage in argumentation

https://docs.google.com/drawings/d/1OP3ekcCm3l9iMicG_9Oj-cyEBEZAYq5wdU-AbsucaF0/copy
https://static1.squarespace.com/static/59c3bad759cc68f757a465a3/t/5b50dfbfaa4a99d8b863fd55/1532026815351/Explanation.pdf


Vertical Progression 
Document

How does this relate 
to our standards?

What does this look 
like in the 

classroom?

*Each bullet is 
called an element

*Can be used as 
objectives

https://cms.azed.gov/home/GetDocumentFile?id=5ca3a43c1dcb250bacfab550
https://cms.azed.gov/home/GetDocumentFile?id=5ca3a43c1dcb250bacfab550


Science Standards Resources

ADE Science Standards Resources Website

https://www.azed.gov/standards-practices/k-12standards/standards-science/


SEP 7: Engaging in Arguing from Evidence Video

What resonated with you MOST about this SEP? 
What is one take-away you have?



SEP 7: Engaging in Arguing from Evidence- Summary

PDF version Google Drawing version

(could be from constructing explanations)

C

E R

https://static1.squarespace.com/static/59c3bad759cc68f757a465a3/t/5cf84ae6fbc9d70001158493/1559775974448/Engaging+in+Argument+from+Evidence+Graphic+Organizer+%282%29.pdf
https://docs.google.com/drawings/d/1Ig95nCtQ-4mkaXnNGxVZa0kWXkO_c0RAs9LDmzRVdlg/copy


Vertical Progression 
Document

*Each bullet is 
called an element

*Can be used as 
objectives

How does this relate 
to our standards?

What does this look 
like in the 

classroom?

https://cms.azed.gov/home/GetDocumentFile?id=5ca3a43c1dcb250bacfab550
https://cms.azed.gov/home/GetDocumentFile?id=5ca3a43c1dcb250bacfab550


Science Standards Resources

ADE Science Standards Resources Website

https://www.azed.gov/standards-practices/k-12standards/standards-science/


McNeill, Katsh-Singer & Pelletier, 2015

Key Differences Summary

Sensemaking 

Practice

Critiquing 

Practice

https://drive.google.com/file/d/1_XBrZ3x65s_qd4z6DUnZYOvt96tvgcXg/view?usp=sharing


Goals:

• Gain a better understanding of the instructional shifts needed 
for three-dimensional science instruction and how this relates to 
the AzSS

• Explore the differences and connections between two of the 
Science & Engineering Practices (SEPs)- Constructing 
Explanations & Arguing from Evidence

• Learn how to engage students in speaking and writing like 
scientists through using a strategy called “Claims, Evidence, 
Reasoning (CER)”



The Basics of C-E-R

Confusing! CER actually 

reflects only the practice of 

Engaging in Arguing from 

Evidence (not constructing 

explanations)

see p. 212 for more info------------

Claim is not an opinion- it is 

any idea- from investigation 

designs, questions, models, 

interpretations of data- that the 

students are supporting and 

can be questioned or revised



CER(R)- Claims, Evidence, Reasoning, Rebuttal

Rebuttal: Recognizes and describes alternative explanations and 
provides counter evidence and reasoning for why the explanation is not 
appropriate.

Claim: A statement that expresses the answer or conclusion to a 
question or problem.

Evidence: Scientific data that supports the claim.

Reasoning: Provides a justification that links the evidence to the 
claim and explains why the evidence supports the claim using 
scientific principles.



Scientific Explanations Framework:



Middle School Classroom Example- Summative CER

Context:
- Summative CER (CL-Ev-R) at end of unit

- 7th grade

- Students collected evidence from a variety of 

sources over the course of the unit

- They engaged in investigations, developed models, 

presented ideas orally and critiqued each other’s 

claims

- Issue based unit on erosion, weathering, and 

deposition

- Written final product

Issue/Anchoring phenomena of unit: 

Boomtown is a fictitious town that has a rapid 

increase in population and not enough housing. The 

town is comprised of different landforms- a large 

hill, a marsh, and a cliff. Where should Boomtown 

build new apartments and houses? 



WHERE COULD THE 

EVIDENCE COME FROM?

• Any information from 

activities 24-35



Act. 24

Act. 26



Act. 28

River, Canyon & 

Delta Model

Act. 31

Erosion Resistance 

on a Hill Model

Act. 32

Cliff Model/Wave

Erosion

INVESTIGATIVE PHENOMENA



Activities 34 & 35



Group Presentations & 

Gallery Walk



TASK 1: 

EVIDENCE

COLLECTOR 



TASK 2: 

CL-EV-R 

EXPLANATION 

HIGHLIGHT ONE
SENTENCE STARTER FOR 
EACH SECTION TO USE 
ON YOUR GRAPHIC 
ORGANIZER



TASK 2:
CL-EV-R
EXPLANATION

GRAPHIC   
ORGANIZER



CL-EV-R

SCORING 

GUIDE



Scaffolds & Supports for Summative CER(R) Success 

• Multiple opportunities for sensemaking, investigating, and 

critiquing 

• Discuss clear expectations, set criteria- how many pieces of 

evidence? Where can evidence come from? What about trade-

offs or risks vs benefits? 

• Provide scaffolds, sentence starters, and supports-

like a science notebook! Provide student discourse  

sentence starters or talk moves!

McNeill, Katsh-Singer & Pelletier, 2015Video of 7th Grade CER Notebook from Rebecca's Classroom

https://drive.google.com/file/d/1_XBrZ3x65s_qd4z6DUnZYOvt96tvgcXg/view?usp=sharing
https://drive.google.com/file/d/11FgP4CaMAIrb0UyBDprULm7Q5iYvKzqR/view?usp=sharing


Almost done!

Next steps:

1. From EMS with a survey- MUST be filled out  

to receive PD Clock hours

2. From ME☺ with resources and a PDF of this    

presentation

3. PLEASE WAIT 24-48 HOURS TO PRINT

YOUR CERTIFICATE!



*NEW* Science & STEM Resource Page

ADE Science and STEM Resources Website

https://www.azed.gov/standards-practices/k-12standards/science-resources/


Any questions?

Please contact: Rebecca Garelli 

Rebecca.Garelli@azed.gov

Thanks!

mailto:Rebecca.Garelli@azed.gov

