
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

Instructional Shift: from LEARNING ABOUT to FIGURING OUT



1.Please click on the chat box button (top) use the chat box for questions or 
comments. All participants will be muted to avoid feedback during the 
session. 

2.Please use this drop-down box to select “everyone” so we can collaborate 
during this session.



1.   What is your current position or job title?

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



Goals:

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

• Explore how scientific phenomena can be used to drive 
standards-based instruction

• Learn how to read the new AZ Science Standards and unearth 
the 3-dimensions of learning within the standard



Overview of Shifts

What are 3-5 items that resonate with you?

What would you see less of? 

What would you see more of? 



In a science classroom you would see more of.....

SHIFT

In a science classroom you would see less of.....

LEARNING ABOUT 

FIGURING OUT

Less of this….. More of this…..



Goals:
• Gain a better understanding of the instructional shifts needed 

for three-dimensional science instruction and how this relates to 
the AzSS

• Learn how to read the new AZ Science Standards and unearth 
the 3-dimensions of learning within the standard

• Explore how scientific phenomena can be used to drive 
standards-based instruction



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!



Background Information

NGSS

AzSS

AzSS

“Framework-Based” State, not an NGSS state



What Is 3- Dimensional Science Instruction?



What is 3-Dimensional Science Instruction?

3-D
Science

Science & 
Engineering 

Practices

Core Ideas

Crosscutting 
Concepts



What Is 3-Dimensional Science Instruction?

1. How do the Arizona Science Standards represent a shift in science 
education?

2. What examples of phenomena do you see in the video?



Arizona 
Science 
Standards 
unique 
Using
Science 
(CIs)

The core 
ideas of 
Knowing
science 
(CIs)

SEPs CCCs1 2
3



The Coding – How To Read It And How It’s Useful



Doing

Thinking
Know/Learn

Phenomena



Goals:
• Gain a better understanding of the instructional shifts needed 

for three-dimensional science instruction and how this relates to 
the AzSS

• Learn how to read the new AZ Science Standards and unearth 
the 3-dimensions of learning within the standard

• Explore how scientific phenomena can be used to drive 
standards-based instruction



What are some possible 
things we could try and 
figure out or explore in 

this picture?

List as many as you can.

Phenomena = effect

Science seeks to 
explain the cause of 

the phenomena.



The Importance of Phenomena in our Standards*On page 2

The word PHENOMENA 
(or phenomenon) 

appears 114 times in the 
Framework

The word PHENOMENA 
(or phenomenon) 

appears 97 times in our 
NEW AzSS



Phenomenon & Sense-Making

What exactly is a     
phenomenon? 

An observable event that can be 
explained or explored using 
scientific practices, ideas, and 
concepts (the three dimensions).

Helps students with 
sense-making in science



Shifts in Thinking about Phenomena

1. Read
2. Share one of the     

following:
- A-ha! Moment
- Quote
- Connection
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Introducing a Phenomenon

1. Find a short video or piece   
of data to present or lead a  
demonstration / exploration 
with students.

2. Show the video / present the 
data / explore the object or 
process, and get their ideas 
about questions they have 
about the phenomenon.



2) Think about what science content the     
students need to know to explain this  
video.

1) Watch the video clip.

Let’s Try it Out! Teacher 
Lens

3) Share your thoughts in 
the chat box.



2) What do you notice? 
What do you wonder?

THINK: What are some related things we know 
about or have experienced, that could help us 
understand what’s going on here?

(elicit initial ideas & connect to prior experiences)

1) Watch the video clip.

Let’s Try it Out! Student 
Lens

3) Share one “I notice” observation in the chat box.

I notice… I wonder…



Generating/Asking Questions
What questions do you have now that you 
had a chance to discuss the phenomena, 
either this phenomenon or a similar one?

What questions do you have about the 
tanker car? 

• Write questions in I wonder…
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I notice… I wonder…

Student 
Lens

3) Share one “I wonder” question in the chat box.

Question starters to consider:



Students might…

Draw an initial model of what    
they think is happening (individually)

If we were to continue this activity..
And then…

Combine their ideas with other 
members of their group to make a 
Group or Consensus Model

Source: https://ambitiousscienceteaching.org/video-series/

https://ambitiousscienceteaching.org/video-series/


Students might…

Ask any remaining questions and put in “I 
wonder” chart

Choose top 2 questions and write on post-its 

Build a public record of questions using a Driving 
Question Board (DQB)

Decide collectively on a first investigation to conduct

If we were to continue this activity..

I notice… I wonder…

Possible Future 
Investigations 

Ideas to Research:



The launch presents the phenomena, setting up the expectation that 
they will observe some things that need investigating.

The launch involves asking questions, and therefore puts students 
in the driver’s seat for a series of lessons.

The launch engages learners’ prior knowledge and related 
experiences as resources for understanding.

The launch requires them to prioritize when to take up what 
questions, providing a possible learning pathway for them to pursue.

Debriefing the Launch

How is it different from what typically happens in science classrooms in 
your grade band? How is it different from how you learned? 



A Sequence to Promote Sense Making
Phenomena
What was 

the event(s) 
in the world 

that 
happened 

that we need 
to explain?

Question Science & 
Engineering 

Practices

New Ideas
What about 

the 
phenomena 

do we need to 
explain?

How are we 
modeling, 
explaining, 

etc. the 
phenomena, 
or designing 
a solution to 

solve the 
problem?

What did we 
figure out using 
these practices?

What pieces of 
the CIs or CCCs

did we figure 
out?

What new ideas 
do we have?

What questions 
do I have?
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I notice… I wonder…



ü Identify phenomena students could 
encounter in the real-world (classroom, 
lab, outdoors, home).

ü Having data, or support information, is a 
plus, but not a requirement

ü All three dimensions should be necessary 
to explain the phenomena

ü Phenomena can be, but do not have to be, 
phenomenal.

Guidance for Selecting Phenomena
Good Candidate 

Phenomena:
ü Sparks curiosity and 

wonder- doesn’t have to 
be “wow!,” but more 
likely is a “huh?” 
experience

ü Can be investigated
ü Address the standard(s)



Do not select a phenomenon if it:
Is peripheral to the subject content of the curriculum

Does not surprise or generates little curiosity and the 
teacher has to do all the work

Involves science concepts that are too difficult for students 
to grasp

Is too complex for the students to solve, leading them to 
simply think of it as ‘magic’

How Using Mysteries Supports Science Learning– TEMI – Sept 2015

http://teachingmysteries.eu/wp-content/themes/temi/pdf/Temi_teaching_guidebook.pdf


Designing Phenomena-Based Instruction

Energy and Matter

Systems & System Models

U1: Phenomena/Sense-making



Designing Phenomena-Based Instruction

Structure & FunctionSystems & System Models

U1: Phenomena/Sense-making



#Going3Dw/GRC- Lessons that Use Phenomena

Link to #Going3Dw/GRC Website

Recommend reading this book-
accompanies the website!

https://sites.google.com/3d-grcscience.org/going3d/home


❏ Phenomena for NGSS
https://www.ngssphenomena.com/
❑Project Phenomena
https://sites.google.com/site/sciencephenomena/
❑The Wonder of Science
https://thewonderofscience.com/phenomenal
❑Project SING Phenomena
http://questlc.org/phenomena/#phenomena

Phenomena Resources

https://www.ngssphenomena.com/
https://sites.google.com/site/sciencephenomena/
https://thewonderofscience.com/phenomenal
http://questlc.org/phenomena/


Almost done!
Two Emails

1. From EMS with a survey-
MUST be filled out to 
receive PD Clock hours

2. From MEJ with  
resources and this 
presentation & upcoming
PD opportunities

Title Date Time Cost Type

Crosscutting Concepts: 1 of the 3 Dimensions of the AZ Science 

Standards

6/4/2020 9:00am – 10:00am FREE W

STEM Series: Meet Computer Science Standards with Code.org 6/4/2020 4:00pm – 5:00pm FREE W

Science & Engineering Practices: 1 of the 3 Dimensions of the AZ 

Science Standards

6/5/2020 9:00am – 10:00am FREE W

5-E Instructional Model & Science Notebooks 6/9/2020 4:00pm – 5:00pm FREE W

#SciencingAndEngineering with @TheSTEMAZingPro and 

@RobotGeneral5- Session 2

6/10/2020 4:00pm – 5:00pm FREE W

STEM Series: Meet Computer Science Standards with Code.org 6/11/2020 4:00pm – 5:00pm FREE W

Phenomena-Based 3-D Instruction 6/16/2020 4:00pm – 5:00pm FREE W

#SciencingAndEngineering with @TheSTEMAZingPro and 

@RobotGeneral5- Session 3

7/1/2020 4:00pm – 5:00pm FREE W

#SciencingAndEngineering with @TheSTEMAZingPro and 

@RobotGeneral5- Session 4

7/22/2020 4:00pm – 5:00pm FREE W

#SciencingAndEngineering with @TheSTEMAZingPro and 

@RobotGeneral5- Session 5- Early Childhood

8/12/2020 4:00pm – 5:00pm FREE W

https://ems.azed.gov/home/calendar%3Fsd=7604
https://ems.azed.gov/home/calendar%3Fsd=7601
https://ems.azed.gov/home/calendar%3Fsd=7606
https://ems.azed.gov/home/calendar%3Fsd=7544
https://ems.azed.gov/home/calendar%3Fsd=7611
https://ems.azed.gov/home/calendar%3Fsd=7602
https://ems.azed.gov/home/calendar%3Fsd=7545
https://ems.azed.gov/home/calendar%3Fsd=7612
https://ems.azed.gov/home/calendar%3Fsd=7613
https://ems.azed.gov/home/calendar%3Fsd=7614


Any questions?
Please contact: Rebecca Garelli 

Rebecca.Garelli@azed.gov

Thanks!

http://azed.gov

