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Goals for Today
• 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)” using scaffolds & supports.

• Deepen understanding of additional ways to engage and assess 
students on the SEP Arguing from Evidence 



• We honor each other and all our voices

• We actively and respectfully listen and speak to one 
another

• We commit to the group by contributing 
to the learning of others through active  
participation in this web seminar.

Community Norms/Shared Agreements

Adapted from NSTA’s Webinar- Transforming Science Learning: Acting, Thinking and Talking as Scientists. Engaging Students in Science and Engineering Practices on 8/12/20



Recommended Book

K-12

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



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

Science & Engineering Practices (SEPs)



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



Elements: 
Specific pieces of  
knowledge and skill 
that make up the 
practice at each 
grade band.

SEP: Constructing Explanations & Designing Solutions

Increasing sophistication



SEP 7: Engaging in Argument from Evidence Video

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



SEP 7: Engaging in Argument from Evidence Summary- ECR

C

E R



SEP: Engaging in Argument from Evidence



Key Differences Summary

Sensemaking 
Practice

Critiquing 
Practice



The Basics of C-E-R & Misconceptions

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



The C-E-R Framework is Really E-R-C

Borrowed from Katherine McNeill's NSTA Presentation- Beyond CER

https://www.katherinelmcneill.com/uploads/1/6/8/7/1687518/nsta_beyondcer_2015vfinalv2.pdf


Resources on Argumentation vs Explanation



Argumentation Elements



Let’s Try It: To GMO or Not?



To GMO or NOT?



Waterfall Chat
Alone Zone- 1 minute
Think about what you saw and heard in the TED talk.

Type in chat box, but DO NOT HIT ENTER! 
            (wait for countdown- 3,2,1..waterfall!)

Whole Group Waterfall Chat - 30 seconds
Type one main point in the chat that resonated most with you from 
the TED talk.



4 Corners Discussion Talk Through 



4 Corners Jamboard Frame 1

Make a sticky 
note with 

your initials 
and move it 

to the corner 
that best 
matches 

Bierke’s view. 



4 Corners Jamboard- Frames 2, 3, 4, 5 

Make one sticky note that 
describes your reasoning for 

choosing that corner. 

Why did you choose that 
corner?



Gather Evidence- Read & Annotate Pros vs Cons

Annotating Strategy- use highlighter or other strategy to identify
- Pros
- Cons

Alone Zone- 7 minutes



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.



Variations of C-E-R



Develop an Initial C-E-R Graphic Organizer 



Develop a Rebuttal 

Rebuttal
● Create another C-E-R 

but for an alternative or 
counter-claim

● What would the 
opposing side argue?



Rubrics for CER 



Arguing from Evidence is More than C-E-R Writing- Try a Card 
Sort!

Strategy Guides



Different Claims

Borrowed from Katherine McNeill's NSTA Presentation- Beyond CER

https://www.katherinelmcneill.com/uploads/1/6/8/7/1687518/nsta_beyondcer_2015vfinalv2.pdf


Science Seminar

Borrowed from Katherine McNeill's NSTA Presentation- Beyond CER

https://www.katherinelmcneill.com/uploads/1/6/8/7/1687518/nsta_beyondcer_2015vfinalv2.pdf


How to Successfully Begin to Engage Students 
in Arguing from Evidence

● Scaffolds
● Graphic Organizers
● Discussion Sentence Starters
● Writing Sentence Starters
● Time and Modeling!
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