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1. Start Up: Introductions, Desired Outcomes, Participant Guidelines

2. NGSS Overview

3. Open SciEd Overview - Not an endorsement, just an example

4. Science Lesson Practice

5. Coaching Science Teachers

6. Close: Resources, Q&A, +/Δ

Anji Garza (5min)
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Purpose &

Purpose

Desired Outcome

Desired Outcomes

To deepen your understanding of the 
Illinois Science Standards, build your 
capacity to teach science, and 
support greater student success.

By the end of this meeting we will have:

● Clarity on what science instruction 
looks and feels like

● A deeper understanding of modeling 
and argumentation

● A list of ways to coach science 
teachers through 3 Dimensional 
Learning as related to modeling and 
argumentation 



Participant Guidelines

Cameras on if possible
Participate though chat, 
hands up feature, and 

breakout sessions

Resist the temptation 
to multitask

Take care of your      
own needs



NGSS 
Overview

Rick Stokes (10 min)
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Next Generation Science Standards

• 3-Dimensional standards that weaves together 
• Disciplinary Core Ideas 

• What students know

• Science and Engineering Practices
• What students do

• Crosscutting Concepts
• How students think

• Depth over breadth." Fewer topics, but 
explored rigorously.

• Should be taught at multiple levels



2-8DeRosa, Abruscato. Teaching Children Science: A Discovery Approach, 8/e. 
© 2015, 2010, 2005, 2000, 1995 by Pearson Education, Inc. All Rights Reserved

Disciplinary Core Ideas (DCI)
Most Important Aspects of Science

• Broad importance or key 
principle

• Fundamental for understanding 
or investigating more complex 
ideas or problems.

• Relate to students’ lives or 
societal concerns

• Taught multiple grades at 
increasing levels of depth and 
sophistication
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Scientific and Engineering Practices
Describes the Behaviors of Scientists

• Making observations
• Asking questions and defining problems
• Developing and using models
• Planning and carrying out investigation
• Analyzing and interpreting data
• Using mathematics and computational 

thinking
• Constructing explanations and designing 

solutions
• Obtaining, evaluating and communicating 

information
• Engaging in argument from evidence
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Crosscutting Concepts
Big Ideas to Make Connections

• Ideas that connect different science 
disciplines and help student make 
connections across topics

• Patterns
• Cause and Effect
• Scale, Proportion and Quantity
• Systems and System Models
• Energy and Matter
• Structure and Function
• Stability and Change
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Next Generation Science Standards
Focus on Performance Expectations

• 3 Dimensions 
come together in 
Performance 
Expectations

• Tells that student 
should be able to 
do, not know

• Will NOT be 
achieved in a 
single class 
period
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What is 
Rick Stokes (5 min)



A nonprofit organization that aims to improve 
science education through the development 
and implementation of high-quality, freely 

available science instructional materials from 
elementary to high school.



● Designed and written in collaboration between:

○ Science Experts

○ Curriculum Experts

○ Teachers

● A full curriculum (including slides, assessments, resources, teacher guides) that has….

○ been field tested

○ student interest input

○ reviewed by an  external review team and been deemed high quality

○ been designed for NGSS/Framework aligned standards 





Science Lesson 
Practice

Kristin Rademaker (45 min)



OpenSciEd Scope and Sequence

https://www.openscied.org/scope-sequence/


Student Hat

● Thinking like a middle schooler.
● What do you anticipate a middle school student 

might think? 
● What might they say? 

Educator Hat

● Thinking like an educator. 
● Reflecting on pedagogical approach, instructional 

routines, classroom culture, logistics/supports, 
NGSS, etc...

Switching Hats to Support Professional Learning

https://drive.google.com/open?id=17h16IXXwYW1lOQbzYiYUPnuDKnOUk_1e


Modified Student Hat Slides

“Teacher Hat”: An aside during student hat that 
provides additional context or explains how 
learner experience will differ from students’ 
experience.

Facilitator Notes



Welcome 6th Grade Students!



Staying Cool

Slide A

I’ve been buying iced drinks for years using the regular cup, but my drink 
always warms up and waters down. The designers of the fancy cup claim the 
cup can keep a drink colder for longer. 

Turn and Talk

● Why does the drink in the regular cup 
warm up?

● How could the fancy cup keep the 
drink from warming up? 

Fancy cup Regular cup

Type your ideas in the chat window.



Slide A

urn and Talk Type 

into the Chat

Fancy cup Regular cup



Claim: The fancy cup works better than the regular cup.

Slide B

How could we test this claim?

What evidence could we collect to prove or disprove the claim? 

Stop and Jot

1. Write the claim. 
2. Write how you could test the claim 

and the evidence you want to 
collect.

➔ Be prepared to share 
with the class.

Fancy cup Regular cup

Type your ideas in the chat window.



Cold Cup Test

Slide C

Below your Stop and Jot ideas, draw a data 
table following your teacher’s instructions. 

1 min 10 min 20 min 30 min Temp change

Regular cup

Fancy cup

We have students draw a data 

table in their science notebooks. 



Systems we are trying to explain

Slide D

Turn and Talk 

Type

The Cup Systems 

○ What are the parts of each cup 
system?

○ What does each part do in the 
system?

○ How do the parts work 
together to keep a drink cold?

Fancy cup Regular cup

Type your ideas in 

the chat window.



Cup Systems Models 

Slide E

Draw systems models for the regular cup and fancy cup. 
Your models should explain how the drink in the regular cup warms up and how the fancy 

cup could keep the drink colder for longer.

Fancy cup

Regular cup

Cup System Models
Individually 

draw a model of 

the cup systems. 

Be prepared to 

share you model 

in small groups. 



Cup Systems Models 

Slide E

Draw systems models for the regular cup and fancy cup. 
Your models should explain how the drink in the regular cup warms up and how the fancy 

cup could keep the drink colder for longer.

Fancy cup

Regular cup

Cup System Models In small groups, compare 

you models. As you 

compare, notice 

similarities and differences 

between your model and 

the others in your small 

group. 
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Sample Student System Models

Student A



Sample Student System Models

Student B



Sample Student System Models

Student C



Claim: The fancy cup works better than the regular cup.

Slide H

OUR DATA
The Cup Systems 

What conclusions can we draw 
from the temperature data?Fancy cup Regular cup

1min 10min 20min 30min Temp 
change

Regular 
cup

5.5 6.5 8.0 9.0 +3.5℃

Fancy cup 5.5 6.0 7.0 7.8 +2.3℃

ROOM TEMP: 22 ℃

What do you notice in the data? 

What patterns do you see? 



Navigation

Slide G

Look back at your data. What conclusions did we come to in the last class? 

Write your conclusions below your data table.

We could test this by...

Claim: The fancy cup works better than the 
regular cup.

1 10 20 30 Temp change

Regular cup

Fancy cupFancy cup

Regular cup

Conclusions

Cold Cup TestCup System Models



Models help us explain how and why.

Slide J

The Cup Systems 

Fancy cup Regular cup

1 10 20 30 Temp 
change

Regular cup 5.5 6.5 8.0 9.0 +3.5℃

Fancy cup 5.5 6.0 7.0 7.8 +2.3℃

Why does one cup system keep water cold 
for longer than the other cup system? 



Initial Consensus Model Discussion

Slide K

Develop a whole-group record of what we agree 
on and where we have competing ideas across 
our models.

◉ What do we all seem to agree on?

◉ What do we disagree on?

◉ What are some new ideas that we may want to 
consider?



Sample Initial Consensus Model



Share what you found out about similar systems and 
objects that can keep something inside them cold or 
hot. 

● What kinds of systems and objects maintain the 
temperature of the stuff inside without using electricity?

● How do these things work?
● Are they the same or different depending on whether 

the stuff inside is cold or hot?

Slide L

Related Phenomena

➔ Be prepared to share your 
ideas with the class.



Sample Related Phenomena



Pick 1 item from the Related Phenomena poster.

Draw a model to explain how you think the item works to keep 

something inside it cold or warm.*

 

Slide M

Connections to Our Prior Unit

❏ Step 1: Diagram the important parts of the system--inside, outside, and any 
important structural features.

❏ Step 2: Use the model to answer these questions: 
❏ How does the thing inside warm up or cool down?
❏ How do the parts of the system work together to keep this from 

happening? 
❏ Step 3: Use colors, symbols, and words to help you.
*You do not need to explain it completely. Identify the things that could  be happening that may 
explain how it works.



What questions do you have now?

Slide O

Look back at
➔ your models for the regular cup and 

fancy cup,
➔ your model for the related 

phenomena, and
➔ what you noticed and wondered in the 

gallery walk.

● Type at least one 
question into the 
chat.

Brainstorm with your partner how to turn your 
ideas into why and how questions to explain the 
cups and the related phenomena.



Driving Question Board 

Slide P

Bring your notecards with questions to our Scientists 
Circle, along with your science notebook.

Let’s build our Driving Question Board (DQB).



Sample Driving Question Board



Sample Driving Question Board

How does heat move through different cups?

What materials are the best for keeping things hot 

or cold? 

How does insulation work?

How thick do containers have to be to keep things 

hot or cold?

Would all Stanley bottles keep their temp the same 

if they were different sizes?

How does heat get into the cup?

Does how the lid goes on make a difference?



Ideas for Investigations

Slide Q

What kind of investigations could we do 
and/or what additional sources of data 
might we need to figure out the answers 
to our questions?

➔ Be prepared to share these with 
the class.

Ideas for Investigations 
Turn and Type



Sample Ideas for Investigation



Consider the steps of the anchoring phenomena routine and how they 
help support student thinking. 

Anchor Phenomenon Routine

In small groups discuss:

● What did we ask students to do 
in the lesson?

● Was there anything in the 
lesson students couldn’t do?

● What background knowledge 
did students need to have to 
participate?
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What happens next….?



http://www.youtube.com/watch?v=I7GgQ3--RFU&t=43


http://www.youtube.com/watch?v=R68MTLNP88U


The Unit Storyline 



What materials make up an OpenSciEd Unit?
Teacher Materials Professional Learning Materials for 

Teachers & Facilitators

Student Materials

Teacher Guide Unit Storyline Slides

Student Edition Kit Materials Lists Simulations & Videos

PD SlidesPD Agendas

Classroom 
Videos Resources



Coaching
Sarah Meador (15 min)



3 NGSS Coaching Questions 

What were students trying to explain today? (Phenomenon)

What evidence did students use? (Data / observations / model / text)

How did student thinking change? (Revision over time)



Models as Thinking Tools: What To Look For 

Student Evidence

Students are using a model to explain a 
phenomenon, not just labeling parts.

Students revise their model after new evidence 
(model changes over time).

Students can answer: “What does your model help 
you explain or predict?”

Students are comparing models: “Which model 
explains the data best and why?”

Teacher Evidence

The teacher treats modeling as routine, not a 
one-time activity. The teacher prompts with 
questions like:

● “What does your model show is happening?”

● “What would your model predict if we 
changed ___?”

● “What part of your model needs updating 
based on today’s evidence?”



Arguing From Evidence: What To Look For 

Student Evidence

Students are making claims that answer a question 
tied to the phenomenon.

Students use data/evidence from investigations, 
texts, or models.

Students explain why the evidence supports the 
claim (reasoning).

Students respond to peers using sentence frames 
(productive critique).

Teacher Evidence

The teacher prompts with questions like:

● “Who can restate what ___ said?”

● “What evidence supports that idea?”

● “Do we have enough evidence to be 
confident?”

● “What would someone who disagrees say?”

● “What part of the data is most convincing?”



Danielson Domains

Domain 1: Plan/Prep

1e (Designing Coherent 
Instruction): Lesson sequence 
builds toward explaining a 
phenomenon through model 
revision.

1f (Assessing Student 
Learning): Criteria for strong 
models/arguments is clear 
(rubrics, exemplars, success 
criteria).

Domain 2: Environment

2a/2b (Respect & Culture for 
Learning): Students critique 
ideas, not people; mistakes are 
treated as part of science.

Domain 3: Instruction

3b (Questioning & 
Discussion): Students discuss 
evidence and reasoning, not just 
teacher-led Q&A.

3c (Engaging Students in 
Learning): Students are doing 
the sensemaking (modeling + 
arguing from evidence).

3d (Assessment in 
Instruction): Teacher checks for 
understanding through student 
models/claims and adjusts 
instruction



Identify Red Flags
● Only one “perfect model” exists (teacher provides it at the end)

● Models are graded mainly for neatness or art

● No revisions happen

● Students give opinions with no evidence (“I think…because I think…”)

● Teacher confirms answers quickly (no peer critique)

● Evidence is only “the textbook said so”

● Only focusing on “facts”, missing all 3 Dimensions (DCIs, CCCs and Practices)        

● Memorization in isolation, not to explain a phenomenon

● Only reading about science not doing science



Close
Anji Garza (10 min)



● Visit the website

● Download the materials

● Explore the Teacher Handbook & other 
resources

● Read some articles about OpenSciEd

● Explore the Professional Learning resources 

● Hear from teachers, students and 
administrators about their experience with 
OpenSciEd

●

Learn more about OpenSciEd 

https://www.openscied.org/
https://www.openscied.org/access-the-materials/
https://www.openscied.org/resources/
https://www.openscied.org/resources/
https://www.openscied.org/news/
https://www.openscied.org/access-the-pd-materials/
https://youtu.be/4EjlPsM-tkg
https://youtu.be/4EjlPsM-tkg


Q&A
what would be the best way to 
integrate NGSS within an 
elementary literacy framework to 
include hands on the DO part?



Meeting Evaluation

PLUS DELTA
● Informative and concise

● Coaching tips

● What to “look for”

● Efficient

● Played the role of students

● The coaching recommendations were very helpful!

●



THANK YOU!


