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Desired Outcome @

By the end of this meeting we will have:

Purpose &
Desired Outcome

Experience the science practice of
Constructing Arguments from Evidence from
a student perspective.

Gather and analyze evidence from
phenomena to develop clear, defensible
claims.

Engage in structured argumentation routines
that support justification and reasoning.
Deepen their understanding of how
evidence-based explanations progress
across grade levels.

Identify scaffolds and instructional supports
that strengthen students’ reasoning and
discourse.

eave with CER tools, argumentation routines,
d classroom-ready strategies to elevate
UCLIL UTCUUTTICLILOILO] ]

AN
Purpose

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




Participant Guidelines

Participate though chat,

Cameras on if possible hands up feature, and
breakout sessions

Resist the temptation e Take care of your own
to multitask needs

Please rename yourself and include your grade level. e.g. 2nd Grade, Anji Garza.



What do we mean by Argumentation from
Evidence?

Stop & Jot
What does argumentation from evidence mean to /
you?

What does this look and/or feel like in the
classroom?




What do we mean by Argumentation from
Evidence?

Argumentation is a process for reaching agreements about explanations
and design solutions.

In science:

e identify strengths and weakness around a line of reasoning

e evidence is formulated from a solid foundation of data

e re-examine own understanding after reviewing other’s evidence and
feedback

e collaboration with peers to come to consensus to develop the best
(working) explanation of a phenomenon

National Research Council. (2012). A framework for K-12 science education: Practices, crosscutting concepts, and core ideas. The National Academies
Press. https://doi.org/10.17226/13165



https://doi.org/10.17226/13165

What do we mean by Argumentation from
Evidence?

Argumentation is a process for reaching agreements about explanations
and design solutions.

In engineering:
e peer collaboration to select most promising solution
e use systematic methods to compare alternatives including:
o formulating evidence from testing data;
o arguing from that evidence to defend a conclusion;
o critically evaluate other’s ideas; and,
o revise the design to achieve the best solution.

National Research Council. (2012). A framework for K-12 science education: Practices, crosscutting concepts, and core ideas. The National Academies
Press. https://doi.org/10.17226/13165



https://doi.org/10.17226/13165

What does this look likein aclassroom?



http://www.youtube.com/watch?v=YajBTz2rbDM

Elements of Argumentation

1. Evidence

2. Reasoning
3. Studentinteraction

4. Competing Claims

0'0 0.0
D THE o

ARGUMENTATION
TOOLKIT




Evidence

This is what students need
to support a claim

e Can include datq, readings
and observations

e Students should learn to
evaluate quality of evidence

Uses scientific ideas or
principles to make logical
connections to show how

the evidence supports the
claim

Should include statements to
explain why evidence/ science
Ideas connect to the claim



Student Interactions

Argumentation is meant to be interactive!
e Students should build on, question and critique the ideas of peers
e In order for this to happen, the classroom needs to have a culture
of argumentation.
e Teacher can take a step back in leading discussion, but doesn't
need to be absent from discussion (check in with groups, take
notes)



Competing Claims

Competing claims lead to interaction between students
e Recognizing that evidence can lead to multiple interpretations
e Providing a reason to engage in argumentation
e Moving beyond finding the “right answer”



How do we get there?

Strategy
Culture of Argumentation: "
Supporting e

Discussions



https://docs.google.com/file/d/179oSqgAp3WzWzPU3QhYRtnRyCLXOlkU0/preview
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Why do scientists engage in argumentation?

- o g g

| Science:

Rush Holt Addresses Town Hall at Pacific Division 2016 meeting

Science advances because scientists challenge, critique, and
refine each other’s explanations using evidence.

Argumentation is not conflict — it’s how scientific
knowledge improves.




What caused the dinosaurs to go extinct?

Massive volcanic
eruptions

Climate change

Possible Evidence

=> Iridium in rock layers

-> shocked quartz

= the Chicxulub crater

Chicxulub
Crater

=> fossil extinction patterns

Stratigraphic layers. :




Students prior experience

In the chat:

Where do students already argue using evidence?



What does this look like in the classroon%\

Read the vignette, then discuss with your small group:

Where in this discussion do you see students
engaging in argument (sharing claims, using
evidence, or critiquing ideas) and what makes those
moments different from simply sharing ideas?

How does disagreement between students help the
class build a stronger explanation about what is
happening to the milkweed?

I

HELPING STUDENTS

NEXT GENERATION SCIENCE
AND ENGINEERING PRACTICES

LEEMA K. BERLAND, KATHERINE L. MCNEILL, PAMELA PELLETIER, AND
JOSEPH KRAJCIK

Engaging in Argument From Evidence in the Classroom

What is the practice of Engaging in Argument From Evidence? What does it look like
in a class discussion or in students’ writing? How does Engaging in Argument From
Evidence differ from other class discussions? What strategies can you use to successfully
engage all of your students in this scientific practice? Let’s consider a vignette from
Ms. Smith’s second /third-grade class.

This mixed-grade class of English language learners illustrates the
ways in which Engaging in Argument From Evidence can help
younger students use their observations of the world to engage

in argumentation. In this particular case, the students have been
studying the caterpillars in the back of their room. They noticed that
the milkweed plant in the caterpillars’ cage was disappearing. The
transcript picks up as the students begin discussing their explanations
for why the milkweed was disappearing.

Jay: “The milkweed disappears into the caterpillars’ tummies. They
eat like us! It goes into their bodies.”

Calvin: "Right! It all disappeared. Because when the larva eats it,
it's gone.”
Jay: “Not gone, Calvin. It’s there in the tummy."

Suki: “The milkweed makes them fatter because the caterpillars ate
the leaves. The caterpillars are going to be fat and big.”

Ms. Smith: “What can you add2 What do you think happens to the
milkweed?2 Amari2”

Amari: “It will be gone. It will get rotten and crunchy. We might
throw it away.”




ELA and Science Argumentation

Feature Argumentation in Science (NGSS) Argumentation in ELA (Common Core)
Purpose Explain natural phenomena and develop the best Persuade an audience or defend a position
scientific explanation
Type of Data, observations, investigations, models, scientific Textual evidence, sources, examples,
Evidence ideas experiences

Argumentation

Claim — Evidence — Reasoning explaining how evidence

Claim/Opinion — Reasons — Evidence/Examples

Structure supports a scientific explanation organized to persuade or support a viewpoint

Focus of Cause-and-effect explanations about how the world Persuasion and interpretation of ideas

Reasoning works

Process Collaborative discussion, critique of ideas, refining Constructing and defending an argument for
explanations an audience

Goal of Build the strongest explanation based on evidence Convince others of a position

Disagreement

Introduced in
Standards

Begins in Kindergarten through the Science & Engineering
Practice: Engaging in Argument from Evidence

Formal argument writing begins In
Grade 6

Language Used
in Elementary

Students construct arguments from evidence and
evaluate competing explanations

Students write opinions supported by
reasons

Development
Across Grades

K-5: Identify evidence, make claims, critique explanations
— Middle school and beyond: evaluate and refine
arguments using multiple sources of evidence

K-5: Opinion writing with reasons — Grade
6+: Claims, evidence, reasoning, and formal
argumentative writing




Edison vs. Tesla: War of the Currents

, DC is Safer for Homes AC is Better for Long
| and Cities! Distance Power! |
AC is Too Dangerous! We Can Use Transformers

to Increase Efficiency!



Scaffolds to Support SEP

Scientific Argument Diagram

Scientific Argument

Question: about the natural world

Claim: a proposed answer to a question about the natural world

.....

Evidence:
Information about the
natural world that is
used to support or
refute a claim

Evidence:
Information about the
natural world that is
used to support or
refute a claim

The Lawrence Hall of Science. (2024). The argumentation toolkit. University of California, Berkeley. https://drive.google.com/file/d/1Kal5hml_h29Nul FVNup5fuCzM4084rhP/view



https://drive.google.com/file/d/1KaI5hmI_h29NuLFVNup5fuCzM4o84rhP/view

Reasoning Tool

Evidence

This evidence matters
because...

Therefore, . ..

Argument About Vegetables

ke

Claim: Vegetables are
good for you.

Evidence used in
argument: Vegetables
contain fiber and vitamins,
such as Vitamin C.

The Lawrence Hall of Science. (2024). The argumentation toolkit. University of California, Berkeley. https://drive.google.com/file/d/1Kal5hml_h29Nul FVNup5fuCzM4084rhP/view



https://drive.google.com/file/d/1KaI5hmI_h29NuLFVNup5fuCzM4o84rhP/view

Reasoning Tool: Vegetables

Evidence

This evidence matters
because...

Therefore, . ..

Vegetables contain
Vitamin C.

Vegetables contain
fiber.

Vegetables are good for you.

The Lawrence Hall of Science. (2024). The argumentation toolkit. University of California, Berkeley. https://drive.google.com/file/d/1Kal5hml_h29Nul FVNup5fuCzM4084rhP/view



https://drive.google.com/file/d/1KaI5hmI_h29NuLFVNup5fuCzM4o84rhP/view

Reasoning Tool: Vegetables (with reasoning)

Evidence This evidence matters Therefore, ...
because...

Vegetables contain
Vitamin C.

v f .
Eating vegetables and fruits that egetables are good for you

contain a lot of Vitamin C can
help heal wounds and protect

against colds and allergies.

Vegetables contain fiber. | Eating vegetables that contain
fiber can reduce the risk of heart
disease, obesity, and type 2
diabetes.

The Lawrence Hall of Science. (2024). The argumentation toolkit. University of California, Berkeley. https://drive.google.com/file/d/1Kal5hml_h29Nul FVNup5fuCzM4084rhP/view



https://drive.google.com/file/d/1KaI5hmI_h29NuLFVNup5fuCzM4o84rhP/view

Comparing Arguments About Vegetables

Argument #1 Argument #2

Vegetables are good for you. They Vegetables are good for you. They contain
contain fiber and vitamins, such as fiber. Scientists have found that fiber can
Vitamin C. You should eat vegetables reduce the risk of heart disease, obesity,
every day. and type 2 diabetes.

Vegetables also contain important
vitamins, such as vitamin C. Vitamin C has
been shown to heal wounds and may even
help protect us against colds and
allergies. Since they have so many health
benefits, you should eat vegetables every
day.

The Lawrence Hall of Science. (2024). The argumentation toolkit. University of California, Berkeley. https://drive.google.com/file/d/1Kal5hml_h29NulLFVNup5fuCzM4084rhP/view



https://drive.google.com/file/d/1KaI5hmI_h29NuLFVNup5fuCzM4o84rhP/view

Let’s try this together....

Question: How does light affect the temperature of a closed system?

Average Water Temperature Change vs. Light Measurements (% Incoming Light)

Condition AT Transmitted Reflected
(Change in
Temp.)

Clear +1°C 203% 17%
Light Foil +2 °C 4.2% 27.8%

Black #3.9C 2% 10.7%

White g & 2.4% 17.6%

Clear O 0 0
Dark Foil O 0 O

Black O 0 0

White O 0 O




Evidence

This evidence
matters because...

Therefore,...

All the cups In the
light increased In
temperature, all
cups Iin dark did not
change

without the light
there Is no energy
added to the system

without the light we
would not have a
temperature
Increase.

Black cup only
transmitted 2% of
light and absorbed
most of the light

this matters because
It shows more
energy stays in
system it will
Increase temp

light absorb by the
system will cause a
temperature
Increase.




More Tools to Help Support Scientific Arguments

Claims — Evidence — Reasoning (C-E-R) Writing Graphic Organizer

Question or Prompt Transition Words (http://www.smart-words.org/transition-words. htmi)
Agreement / Addition / Similarity
The transition words like also, In add/tion, and, llkewl/se, add information, reinforce ideas,
and express agreement with preceding material.
Claim in the first place in the light of moreover also
not only ... but also not to mention as well as then
zeason as a matter of fact to say nothing of together with equally
in like manner equally important of course identically
Transition in addition by the same token likewise uniquely
EVIdence 50 urce coupled with again comparatively like
Word(s)
in the same way to correspondingly furthermore
first, second, third and additionally similarly
Lt
Cause / Condition / Purpose Examples / Support / Emphasis
These transitional phrases present specific conditions or intentions. These transitional devices (like especially) are used to introduce examples as support, to indicate
e - importance or as an illustration so that an idea is cued to the reader,
Transition Evidence Source Reason in the event that with this in mind unless in case "
Word(s) granted (that) in the hope that when provided that for one thing that is to say on the positive truly
e . ’ / negative side
as [ so long as to the end that whenever given that 2 30 Bucriation Wit sttention. 1 ndesd
with this in
on (the) in order to since only / even if in this case by all means R certainly
ith for this i t to |
condition (that) sesing / being that while s that reason ::::an kil surely
rpose to put it another marked
o e .S in view of because of so asto wa: % ¢ key point including Y
%) - " P " a]]
Transition Evidence Source Reason with this intention If ... then as owing to — — like Y
. spedifically
Word(S) - due to since inasmuch as significantly remember to be sure
in fact most compelling namely _
- Effect / Consequence / Result _ evidence N—— surprisingly
Some of these transition words (8hus, then, accordingly, consequently, therefore, henceforth) are | " 927! rildst be N for example
words that are used to show that 8/ter a particular time there was a consequence or an effect. in particular remembered Ko o2 for instance
as a result then consequently accordingly in detail point often to repeat in other
Transition | Conclusion under those hence therefore henceforth overlooked to clarify
such as words
WOrd 3 circumstances for because the thereupon ; to polnt out to explain ’
( ) in that case thus for this reason forthwith Chiefly 1o put & diferertly
Conclusion / Summary / Restatement
These transition words and phrases conclude, summarize and/orrestate ideas, or a indicate a
final general statement. Also some words (like therefore) from the Effect / Consequence

category can be used to summarize.

Santa Clara County é— Office of Education Developed by Sandra Yellenberg as can be seen as shown above in a word in summary
generally speaking in the long run for the most part in conclusion
in the final given these points after all in short
analysts as has been noted in fact in brief
all things considered

on balance to summarnze in essence
altogether overall usually to sum up
ey ordinarily by and large on the whole

all in all in either case




What do we mean by Argumentation from
Evidence?

Reflection
Look back at your responses to the Stop & Jot /

How have your ideas changed? Or not changed?

How are you feeling about supporting students in
Argumentation from Evidence?




Next Steps

e Follow up email from Anji Garzag, includes
slides, agendaq, and video recording

e Encourage your teachers to attend the
educator sessions each month.

e Join us for the next session!
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In this data-rich session, teachers
will  experience  Analyzing and
Interpreting Data  from  the
perspective of K-12 students.
Participants will work with multiple
forms of data, identify patterns,

. | Monday, April 20, 2026
construct visual representations, and
make evidence-based @z@@ - 5:3@ pﬁm@

interpretations to explain
phenomena. By engaging in the Zggm
practice as learners, teachers will
better understand the developmental

progression of data skills and what

scaffolds  help students make @ Mm
meaning from information. Educators /

will leave with data routines, graphic
organizers, and ready-to-use tools
that support student success in data

sensemaking.

This session is offered free of charge,

made possible by funding from the lllinois State Board of Education.

\ |
NSynchronous'learning

MGINING S
INSTRUCTION THROUGH
NGSS IN PRACTICE

NGSS in Practice is an 8-week asynchronous professional learning experience hosted in Google Classroom,
designed to deepen educators’ understanding of three-dimensional science teaching and learning,
Participants engaqge in flexible weekly leaming (approximately 2 hours per week ) using evidence-based
resources, classroom examples, and guided reflection—applying new learning directly to their own
Instructional materials.

In addition to asynchronous coursework, parliciponts are invited to
join four optional live Zoom sessions scheduled throughout the
course. These sessions provide space for networking and SCAN QR COD E
collaborative dialogue around participant learning, special topics
connected to NGSS, and practical implementation of NGSS
instructional and assessment practices. Live sessions are designed to
extend learning, support sensemaking, and foster connection across
grade levels and contexts.

Across the course, educators explore NGSS-aligned curriculum
design, instructional supports, and assessment practices while
collaborating with peers to strengthen coherence, equity, and
student engagement in science instruction. Participants may earn up
to 13 PDHs upon completion.

This session supported by funds from the lllinois State Board of
Education.

’]LLINOIS | MARCH 16 - MAY 8, 2026

A ; \ 2
EDUCATION GOOGLE CLASSROOM




Meeting Evaluation
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THANK YOU!



