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e 3-D Teaching and Learning

* Science and Engineering Practices
* MEL Architecture

* Website Overview

* Next Steps

@‘I.'HE LR

etm=tL

o8

—
PrROJ=CT



tH= LR

PrROJ=CT

What does 3-D Teaching and
Learning look like?

e Students DO

e Phenomena

e Solving prob

NG science
based
ems

e Real-world applications
e Project based learning




Science and Engineering Practices

@m.ng Questions and Defining Problems

O —
and
Defining Problems

@ Using Mathematics and Computational Thinking

| can wonder about the world and write
it as a question

€ngaging in Argument from Evidence

Obtaining, Evaluating, and Communicating Information

| can use math strategies to explain my
thinking.

Developing

and
Using Models

| can create ways to model real world
situations.

L ——

Constructing
Explanations and
Designing Solutions

| I8 R
| can come up with solutions and
explain why.

| can plan and carry out investigations.

Engaging in
Argument from Evidence

| can use proof to support my findings.

Science and Engineering Practices

Analyzing
and
Interpreting Data

means

Obtaining,
Evaluating, and
ing Infor i

| can collect, understand, and show my
information.




¢SS1/S1: Develop questions
and define problems

#552/S3: Plan and carry out

inquiries and investigations

Social
Studies

Science

«S2: Develop and
use models

¢S6: Construct
explanations
and design
solutions

¢5S4/S7/E5: Develop claims and
arguments using evidence
¢SS5/S8/E3/E4: Communicate and
critique conclusions and information
¢SS5/S8/E2: Build a strong base of
knowledge through content-rich texts
¢5S3/S4/E5/E6: Value, gather, analyze,
and evaluate data and evidence

¢SS6: Take
informed action

«E1: Demonstrate independence in reading complex
texts and writing and speaking about them

«E7: Understand other cultures and perspectives
through reading, listening, and collaborations

SM=L
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« Compare and evaluate competing arguments in light of currently
accepted explanations, new evidence, limitations, constraints, and
ethical issues

« Evaluate the claims, evidence, and/or reasoning behind currently
accepted explanations to determine the merits of arguments
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SS4/S7/E5: Develop claims and arguments using evidence

In Breakout Rooms:

 How does each content area support students to reach this
goal?

Regroup:
 What did you discover?

[ Room1 W Room2 |
* Where are the overlaps? m m m




Claim-Evidence-Reasoning

*Claims: A proposed answer
to a question

Evidence Evidence Evidence °EVidenCeZ The information

used in an argument to
support the claim

Reasoning

*Reasoning: Justification that

links the claim and
evidence.

e Scientists construct MODELS to explain evidence
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*An answer to a question *An explanation of a

. henomenon
*An assertion based on results P

of an investigation *A hypothesis that leads to

P new questions
*Requires justification to d

support the claim *Predicts or describes how and
why a phenomenon occurs

EVIDENCE is the foundation for both claims and models!

PrROJ=CT
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MEL Architecture: Evaluating Models

(]
W h e n u S I n g t h e Plausibility of Models Explaining Climate Change

Name: Date: Teacher: Period:

M o d e I - Evi d e n ce Li n k Please work on this individually.

Read the following information carefully.

M E L (] (] (] Humans create models to help explain things.
a ct Iv I t I e S’ Below are two models. These provide different explanations for why global temperatures have

increased over the past 100 years and average sea levels have increased over the past 50 years.

ex p I a n ato ry m o d e I S a re Model A: Climate change is caused by humans who are releasing gases into the atmosphere.

A person who supports this model makes the following argument:

(] — ’ - ’ = L
A few gases in Earth’s atmosphere prevent some of Earth’s energy fiom escaping out into space.
I n ro u ‘ e a n S u e n S Human activities are increasing the amount of these gases in the atmosphere. Therefore, humans

are causing climate change.

eva I u ate m Od e I S u Si ng Model B: Climate change is caused by increasing amounts of energy released from the Sun.

A person who supports this model makes the following argument:

The Sun is the main source of energy for planet Earth. Scientists have shown that for thousands of

(] [N KJ (]
a u S I I It u m e nts vears Earth’s average temperature increases when the Sun releases more energy. Therefore, the
Sun is causing climate change.

Plausibility is a judgment we make about the potential truthfulness of one model compared to
another. The judgment may be tentative (not certain). You do not have to be commmitted to that

decision.
o [ 4 of8e = o3 oo .
Wh ? Circle the plausibility of each model. [Make two circles. one for each model.]
at is Fiausioiii =
o implausible

(or even Highly
mpossible) plansible

Model A 1 2 3 -+ 5 6 7 8 9 10

‘ hat Boxl ' I ' Model B 1 2 3 + 5 6 7 8 o 10

o000




ONE MORE THEORY




How do scientists change their plausibility judgments?

Plausibility is a judgment we make about the potential truthfulness of one model compared to
another. The judgment may be tentative (not certain). You do not have to be committed to that
decision.

Scientists may change their plausibility judgments about scientific ideas.

Prior to this webinar
They do this by looking at the connections between evidence and the idea. Evidence may:
L. Support anidea we asked you to take a

2. Strongly support an idea

3. Contradict (oppose) an idea Su r’vey

4. Have nothing to do with the idea

‘Which type of evidence do you think is most important to a scientist’s plausibility
judgment? Use numbers 1 to 4 to rank each evidence. (1 = most important and 4 = least
important). Use each number only once.

Type of evidence Your ranking

Evidence supports the idea

Evidence strongly supports the idea

Evidence contradicts (opposes) the idea

Evidence has nothing to do with the idea

‘When instructed, flip over to Page 2




o |55 e >l LAY v TOTAL ¥

v Evidence supports the idea 417% 29.17% 50.00% 16.67%
1 7 12 4 24

v Evidence strongly supports the idea 45.83% 16.67% 20.83% 16.67%
n 4 5 4 24

v Evidence contradicts (opposes) the idea 29.17% 50.00% 20.83% 0.00%
7 12 5 0 24

v Evidence has nothing to do with the idea 20.83% 417% 8.33% 66.67%
5 1 2 16 24

Here are the results of the survey as of 6:00 pm today....
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Falsifiability makes explanations scientific, that is,
scientific explanations must be open be able to be proven

wrong (i.e., false)
--Karl Popper

“Theories can never be
proven, only disproven”

Falsifiability



e Now that you’ve heard a bit more about
plausibility and falsifiability, let’s re-rank
the four types of evidence.

e Goto

https://www.surveymonkey.com/r/2025PRT2
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Carefully read the following paragraph.

Scientific ideas must be falsifiable. In other words, scientific ideas can never be proven. But,
ideas can be disproven by opposing evidence. When this happens, scientists must revise the idea
or come up with another explanation. Falsifiability is a very important principle when evaluating
scientific knowledge.

As a reminder. scientists may change their plausibility judgments about scientific ideas and they
do this by looking at the connections between evidence and the idea. Evidence may:

1. Support an idea

2. Strongly support an idea

3. Contradict (oppose) an idea

4. Have nothing to do with the idea

‘With falsifiability in mind, re-rank each evidence from 1 to 4. (1 = most important and 4 =
least important). Use each number only once.

Type of evidence Your ranking

Evidence supports the idea

Evidence strongly supports the idea

Evidence contradicts (opposes) the idea

Evidence has nothing to do with the idea
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Contradictory
evidence promotes
shifts in
plausibility
judgments about
explanations,
demonstrates the
process of
scientific
evaluation, &
deepens students’
knowledge



v Evidence supports the idea

w Evidence strongly supports the idea

v Evidence contradicts (opposes) the idea

v Evidence has nothing to do with the idea
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2.86%
1

11.43%
4

7714%
27

8.57%
3

28.57%
10

48.57%
17

8.57%
3

14.29%
5

65.71%
23

17.14%
6

8.57%
3

8.57%
3

2.86%
1

22.86%
8

5.71%
2

68.57%
24

TOTAL ¥

35

35

35

35



Students are asked to
evaluate competing
scientific models

Plausibility of Models Explaining Climate Change

Name: Date: Teacher: Period:

Please work on this individually.
Read the following information carefully.
T " dels to help explain thing;

Below are two models. These provide different explanations for why global temperatures have
increased over the past 100 years and average sea levels have increased over the past 50 years.

Model A: Ch h is ¢ dby h who are releasing gases into the atmosphere.

A person who supports this del kes the following argument:

A few gases in Earth’s atmosphere prevent some of Earth’s energy firom escaping out into space.
Human activities are increasing the amount of these gases in the atmosphere. Therefore, humans
are causing climate change.

Model B: Ch h isc d by increasing of energy rel d from the Sun.

A person who supports this del kes the following argument:

The Sun is the main source of energy for planet Earth. Scientists have shown that for thousands of
vears Earth’s average temperature increases when the Sun releases move energy. Therefore, the
Sun is causing climate change.

lexsxbihtynsa]udg;nmtwemaheaboutthe 1al 1 of one del d to
o may be ive (not certain). You do not have to be con:u:mtted to that
decision_
Circle the plausibility of each model. [Make two circles. one for each model.]
_ Greaty
(or even Highly
mpossible) plausible
Model A 1 2 3 4 5 6 7 8 9 10
Model B 1 2 3 4 5 6 7. 8 L] 10
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Complete the
MEL diagram
using the
evidence texts

ds d resource

Name:

Date:

Period:

If you worked with other students, their name(s):

Directions: Draw 2 arrows from each evidence box, one to each model. You will draw a total of 8 arrows.

Key:

|

The evidence supports the model

The evidence STRONGLY supports the model
The evidence contradicts the model (shows its wrong)
The evidence has nothing to do with the model

Evidence #1
Atmospheric greenhouse gas
concentrations have been rising for the
past 50 years. Human activities have
led to greater releases of greenhouse
gases. Temperatures have also been
rising during these past 50 years.

Evidence #2
Solar activity has decreased since
1970. Lower activity means that Earth
has received less of the Sun’s energy.
But, Earth’s temperature has
continued to rise.

( Model A

Our current climate

change is caused by
increasing amounts

of gases released by
human activities.

%

\

)

f Model B

Our current climate
change 1s caused by
increasing amounts
of energy released
\from the Sun.

\

/

Evidence #3
Satellites are measuring more of
Earth’s energy being absorbed by
greenhouse gases.

Evidence #4
Increases and decreases in global
temperatures closely matched
increases and decreases in solar
activity before the industrial
revolution.




Types of Arrows

Supports
D —

Strongly Supports

G

Contradicts

X

Has nothing to do with

Evidence #1
Atmospheric greenhouse gas
concentrations have been rising
for the past 50 years. Human
activities have led to greater
releases of greenhouse gases.
Temperatures have also been
rising during these past 50
years.

Model A
Climate change is
caused by humans
who are releasing
gases into the
atmosphere.

J

Evidence #2
Solar activity has decreased
since 1970. Lower activity means
that Earth has received less of
the Sun’s energy. But, Earth’s
temperature has continued to
rise.

Model B
Our current climate
change is caused by
increasing amounts
of energy released
from the Sun.

Evidence #3
Satellites are measuring more
of Earth’s energy being
absorbed by greenhouse
gases.

J

Break Out Rooms!

Evidence #4
Increases and decreases in
global temperatures closely
matched increases and
decreases in solar activity
before the industrial revolution.

Click here for evidence texts



https://tinyurl.com/pcmelclimate

MEL Step 4:
Model Re-Evaluation & Explanation

Name Date, Teacher, Period Topic.

Please work on this part individually after you complete your diagram.

Explain your
1. Now that you have completed the diagram, reconsider the plausibility of Models A and B (and C, if there is one). Circle the

re a S o n i n g plausibility of each model. [Make one circle for each model.]

Greatly implausible Highly
(or even impossible) plausible
Model A 1 2 3 4 5 6 7 8 9 10
Re-evaluate the Model B 1 2 3 4 5 6 7 8 9 10
Model C 1 2 3 4 5 6 7 8 9 10

MOdeIS USing (if there is one)
° 2. For the model you selected as most plausible, explain why you think so.
Evidence-based ’ siindble expal W7 ¥
reasoning



3. Which arrows changed your plausibility judgments about the models? If your plausibility judgment did not change, which arrows
supported your original plausibility judgments? Consider 2 lines of evidence. For each line, does it support, strongly support, or
contradict one of the models? Why? When writing your explanation, consider the following:

e Use the specific information from the evidence text and figures to support your response. Ex: when looking at graphs or figures, be sure to
describe the patterns in the data.

e Describe any cause and effect relationships found in the text.

Evidence # strongly supports | supports | contradicts | has nothing to do with Model because:

Evidence # strongly supports | supports | contradicts | has nothing to do with Model because:

Evaluate students claims using evidence-based
reasoning



PrOjECt We bSite « https://serc.carleton.edu/mel/index.html

= (6]

O 8 hty carleton.edu, Jex

@ Getting Started @ Messages for web [1J Google Calendar Doug [ Recipes [ Secondary Education/... 9 Home | Beyond Multi... ([} Something Amazing fr... [[[} 6 Recommendations f... (&) Hot keys and keyboar... i Which near future scie... [

Evaluating Sources and Claims

Mod ce Li
Diagrams Project

About
‘Teaching Resources

Prof

sional Development

Lateral Reading-Model-Evidence Link Diagrams (LR-MEL) Project

The purpose of our project is to promote students' civic and scientific evaluations of sources and alternative claims when confronted with
controversial and/or complex socioscientific issues in the Earth and environmental sciences. We do this by integrating English Language Arts (ELA) and
social studies focused on source th science focused on between lines of evidence and alternative
explanatory claims. We are and testing y Lateral Reading (LR) and Model-Evidence Link (MEL) scaffolds that include instructional
materials and methods in both social studies and science classrooms. Issues students explore range from climate change and extreme weather to freshwater availabilty and
food security along with many others.

| +— current lev

Climate Change: Increases in atmospheric carbon dioxide since the Indust

sion o

Project Overview

The Lateral Reading-Model-Evidence Link Diagrams (LR-MEL) project is investigating how deeper evaluations might promote changes in students’ epistemic judgments, including source
trustworthiness, and claim plausibility, toward a more civically-minded and scientific stance. We are also developing and implementing three-day summer institutes and follow-on professional
development to help middle and high school ELA, social studies, and science teacher teams use LR (in ELA and social studies) and MEL (in science) scaffolds to facilitate students' critical-
analytic thinking, evidence-based reasoning, and core disciplinary knowledge

Lateral Reading - Source Evaluation

r ] r ]



https://serc.carleton.edu/mel/index.html

Please fill out a Webinar Evaluation Survey at:

https://www.surveymonkey.com/r/37LMQPX

(this will also be emailed out)

Please fill out this survey by Friday May 23, 9pm EDT
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For general questions, use the Chat Box to ask them.

For specific questions, email us at MEL2institutes@gmail.com

DON’T LEAVE!

We need you in our Institute groups for some
last minute business items!

Thank you - We look forward to seeing you at the institutes!
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