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Susan Arnette, MEd

STEMscopes Regional Trainer

Susan Arnette is a Nationally Certified STEM 
Teacher through the National Institute for STEM 
Education. After 24 years in the classroom, she 
transitioned to providing regional and statewide 
professional development and coaching for 
teachers as a STEM specialist with the state 
department of education. Upon leaving public 
education she remained active as an independent 
consultant specializing in STEM education then 
found a home with STEMscopes. Susan knows that 
the teacher is the determining factor in the 
classroom for student success and continues her 
lifelong passion for education by providing STEM 
professional learning sessions, consulting, 
curriculum design, and coaching throughout the 
United States.

Using Claim-Evidence-Reasoning: Scientific 
Explanations to Increase Student Voice

Mindy Stroup, EdD

STEMscopes Regional Trainer

Mindy Stroup worked in the public school system 
for over 30 years as a teacher, a curriculum 
specialist, an administrator, and a K-5 science lab 
teacher. Dr. Stroup earned her undergraduate and 
master’s degree from Ball State University in 
Indiana and her Education Specialist and Doctorate 
in Supervision and Educational Leadership from 
NOVA Southeastern University in Florida. She has 
presented at numerous state and regional 
conferences. As an Implementation Specialist for 
STEMscopes, she helps develop, coordinate and 
provide professional development along with 
coaching sessions, across the country using best 
practices. Dr. Stroup knows that the teacher is the 
determining factor in the classroom for student 
success
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Is this a healthy snack?
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Session Goals 
➔Practice using the CER process to:

◆ Encourage student curiosity and engagement in authentic 
science and engineering practices

◆ Engage students in the deeper skills of inquiry they need 
to be successful not just academically but in the real 
world

◆ Empower students to make informed decisions and speak 
from evidence with reasoning
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#1#2 #3

5

➔Is the light always on in the refrigerator?

◆ How do you 
know?

◆ What do you 
know that will 
help you to 
explain your 
response?

◆ What can you do 
to prove it?
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Practices for K-12 Science Classrooms

1.  Asking questions (for science) and defining problems (for   
engineering)

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 (for science) and designing  
solutions (for engineering)

7.  Engaging in argument from evidence

8.  Obtaining, evaluating, and communicating information
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Would you play in this water?
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Clear Expectations

Specifications Feedback Score

Claim Answers the Question:
Would you play in this water?

/4 

Evidence Provide at least three pieces of evidence from 
your observations of the image.

/6 

Reasoning How does your evidence point to the conclusion 
you are making? 
Include the terms: 
➔ Environment
➔ Contamination
➔ Toxins

/6
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Find 3 pieces of evidence to answer the question, 
“Would you play in this water?”
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Ev
id

en
ce

Claim

Reasoning

➔ Observations
◆ Qualitative
◆ Quantitative

➔ Stick to the Facts!
◆ No opinions

11

➔Six people wearing yellow suits and green 
gloves are around the water.

➔Water is brown.
➔There is dark brown plant life in the water.
➔The water is near a Subway.
➔Some type of barrier is on the water’s 

surface.
➔There is a hose/pipe behind the individuals.
➔There is a large dumpster and a truck in the 

area.
➔A golf cart is on the grass.

Ev
id

en
ce
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K-2

Use observations
& 

measurements.

3-5 HS
Use observations & 

measurements.  

Distinguish between 
appropriate & 

inappropriate data.  

Consider sufficiency of 
evidence.

Use observations
& 

measurements.

MS

Adapted from *NRC Framework, 2012, pg. 73

Evidence Progression

Use observations & 
measurements.  

Distinguish between 
appropriate & 

inappropriate data.  

Consider sufficiency of 
evidence. 13

13

Would you play in this water?
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I would not play in 
this water.

➔ Six people wearing yellow suits and green gloves are 
around the water.

➔ Water is brown.
➔ There is dark brown plant life in the water.
➔ The water is near a Subway.
➔ Some type of barrier is on the water’s surface.
➔ There is a hose/pipe behind the individuals.
➔ There is a large dumpster and a truck in the area.
➔ A golf cart is on the grass.

Ev
id

en
ce

Cl
ai

m
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Feedback & Score
Specifications Feedback Score

Claim Answers the Question:
Would you play in this water?

/4 

Evidence Provide at least three pieces of evidence from 
your observations of the image.

/6 

Reasoning How does your evidence point to the conclusion 
you are making? 
Include the terms: 
➔ Environment
➔ Contamination
➔ Toxins

/6
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Claim Progression

K-2
Make 

conclusions 
from 

investigations
.

3-5 HS

Make 
conclusions.

Make 
conclusions.

Make 
conclusions.

MS

Adapted from *NRC Framework, 2012, pg. 73
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Use the evidence to 
answer the question.

Ev
id

en
ce

Cl
ai

m

Re
as

on
in

g

➔ Observations
◆ Qualitative
◆ Quantitative

➔ Stick to the Facts!
◆ No opinions

➔ Educated Ideas
◆ Draw on Experiences
◆ Scientific Knowledge

➔ How does the evidence 
point to the conclusion 
you are making?
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How does your EVIDENCE point to the 
conclusion you are making?
Include the terms: 
Contamination,  Toxins,  Environment

19

I would not play in this 
water.

Reasoning➔ Hazmat suits indicate the clean-up of toxic waste. 
The group is going to pump the contaminated water 
to remove toxic waste.

➔ The individuals have placed a barrier in the 
➔ stream to stop the toxic waste in the water 
➔ from spreading.
➔ The dark brown plants may be dead due to the toxins.

➔ People might be at risk of being exposed to the 
contaminants in the water 

Re
as

on
in

g

➔ Six people wearing yellow suits and green gloves are 
around the water.

➔ Water is brown.
➔ There is dark brown plant life in the water.
➔ The water is near a Subway.
➔ Some type of barrier is on the water’s surface.
➔ There is a hose/pipe behind the individuals.
➔ There is a large dumpster and a truck in the area.
➔ A golf cart is on the grass.

Ev
id

en
ce

Cl
ai

m

20



STEMposium: Using Claim-Evidence-Reasoning: 
Scientific Explanations to Increase Student Voice

July 21, 2021

Susan Arnette, MEd, and Mindy Stroup, EdD 11

➔Hazmat suits indicate the clean-up of toxic waste.  
The group is going to pump the contaminated water  
to remove toxic waste.

➔The individuals have placed a barrier in the stream to 
stop the toxic waste in the water from spreading.

➔The dark brown plants may be dead due to the toxins.

➔People might be at risk of being exposed to the 
contaminants in the water 

Re
as

on
in

g
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3-5
Provide a simple 

connection 
between claim 
and evidence 
using the big 

ideas they have 
learned in 
science.

MS

HS
HS 

Reasoning Progression

Describe why a 
counter-claim is 
not appropriate 
by critiquing the 

alternative 
evidence and 

reasoning.

Provide a 
justification for 

why the 
evidence 

supports the 
claim using 

scientific 
principles.

Provide a 
justification…

and
each piece of 
evidence may 

have a different 
justification.

Reasoning

Rebuttal

Adapted from *NRC Framework, 2012, pg. 73
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Feedback & Score
Specifications Feedback Score

Claim Answers the Question:
Would you play in this water?

/4 

Evidence Provide at least three pieces of evidence from 
your observations of the image.

/6 

Reasoning How does your evidence point to the conclusion 
you are making? 
Include the terms: 
➔ Environment
➔ Contamination
➔ Toxins

/6
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Where do your students currently rank? 
How do we get them “coasting”?
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Watch me
“Chunk” Ideas

Let Students Lead  
Work Together 

Observe Attempts
Support + Growth 

Mindset

Let me
“Unleash” Students

Identify Needs
Coaching 

Reduce/Increase Complexity
Provide Opportunities for 

Transfer

Help me
Reduce Support

Personalize Learning Feedback
Diversify Activities

Provide Authentic Student 
Choice

Show me
Introduce Content

Model Skills
Think Alouds

Engage Students 
Illuminate Ideas

Support Learning

Personalize Learning

#1 #2

#3#4

Vygotsky’s
Release of 

Responsibility
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Scaffolds are Key

Teacher+Group

Small Group

Partners

Individual

ReasoningClaim Evidence
★ Sentence 

Starters
★ Two 

Choices
★ Fill in 

Blank
★ Peer 

Feedback

★ Sentence 
Starters

★ Choices
★ Fill in Blank
★ Circle Picture
★ Draw/Model
★ Specification 

Rubric
★ Peer Feedback

★ Sentence Starters
★ Choices
★ Fill in Blank
★ Purposeful 

Graphic Organizer
★ Specification 

rubric
★ Peer Feedback

PRACTICE!

PRACTICE!

PRACTICE!
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Support Learning           https://padlet.com/mgreen154/5weolptgiwyoyh0p
Model + Examples Anchor Charts Chunk 

Information

Graphic Organizers Students Lead 
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Would you play in this water?
➔What is happening with this 

bear?
◆ How do you know? 
◆ What is your evidence?
◆ What is reasonable?

30

https://padlet.com/mgreen154/5weolptgiwyoyh0p
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Boost your summer learning!
Lunch and Learn Webinars
Join us from 12:00-12:45 pm CT

❏ Using Storylines to Enhance Student Voice and Learning - July 20
❏ Claim-Evidence-Reasoning: Scientific Explanations to Increase Student Voice - July 21
❏ Focusing on Social and Emotional Learning with STEMscopes Math - July 22
❏ Strategies to Support English Learners in the Science Classroom - July 27
❏ Taking Care of the Social and Emotional Needs of Students and Teachers - July 28
❏ Engaging Student Engineers: Designing Engineering Solutions for Your Classroom - July 29

Registration is OPEN at STEMposium.com

These free events are brought to you by 
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Claim-Evidence-Reasoning: Scientific Explanations to Increase Student Voice

Contact Susan Arnette at sarnette@acceleratelearning.com

Contact Mindy Stroup at mstroup@acceleratelearning.com

Visit STEMposium.com for additional webinars and resources.

Thank you for attending this Lunch & Learn webinar.
We appreciate you teaching and taking care of children. 

Have a great upcoming school year!
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