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Shift in Science Education:
3-Dimensional Science Learning

What does 3-D Teaching and 
Learning look like? 
• Students DOING science
• Phenomena based
• Solving problems
• Real-world applications
• Project based learning



Science & Engineering Practices



English/Language Arts

Social 
     Studies

Science

●S2: Develop and 
use models

●S6: Construct 
explanations 
and design 
solutions

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

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

●SS1/S1: Develop questions 
and define problems

●SS2/S3: Plan and carry out 
inquiries and investigations

●SS4/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
●SS3/S4/E5/E6: Value, gather, analyze, 

and evaluate data and evidence 

●SS6: Take 
informed action



Engaging in Argument from Evidence

• 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



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?
• Where are the overlaps?

Arguments Evaluate Claims and Evidence



Familiar Instructional Strategies
Claim-Evidence-Reasoning

•Claims: A proposed answer 
to a question 

•Evidence: The information 
used in an argument to 
support the claim

•Reasoning: Justification that 
links the claim and 
evidence. 

Scientists construct MODELS to explain evidence 



Claims vs. Models

CLAIMS

•An answer to a question

•An assertion based on results 
of an investigation

•Requires justification to 
support the claim

MODELS

•An explanation of a 
phenomenon

•A hypothesis that leads to 
new questions

•Predicts or describes how and 
why a phenomenon occurs

EVIDENCE is the foundation for both claims and models!



Model 
of the 
Water 
Cycle



When using the 
Model-Evidence Link 
(MEL) activities, 
explanatory models are 
introduced and students 
evaluate models using 
plausibility judgments

MEL Architecture:  Evaluating Models

What is Plausibility?
Chat Box!!!! 



A more scientific way to think about claims, evidence, and 
reasoning

Simultaneously evaluating how well scientific evidence supports competing 
claims and rendering a plausibility judgment on each claim  



The Plausibility Ranking Task 

Prior to this webinar 
we asked you to take a 
survey….



The Plausibility Ranking Task 

Here are the results of the survey as of 6:00 pm today….



What About Contradictory Evidence?

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”



The Plausibility Ranking Task 

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

• Go to 

https://www.surveymonkey.com/r/2025PRT2



Contradictory 
evidence promotes 
shifts in 
plausibility 
judgments about 
explanations, 
demonstrates the 
process of 
scientific 
evaluation, & 
deepens students’ 
knowledge



The Plausibility Ranking Task (p2)--your new responses



Students are asked to 
evaluate competing 
scientific models 

MEL Architecture
Step 1:  Evaluating Models



MEL Step 2:  
Examining 
the Evidence



Complete the 
MEL diagram 

using the 
evidence texts 
as a resource

MEL Step 3:  
Connecting Evidence to Models
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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.

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

Types of Arrows

Supports

Strongly Supports

Contradicts

Has nothing to do with

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.

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.

Click here for evidence texts
Break Out Rooms!

https://tinyurl.com/pcmelclimate


Explain your 
reasoning

Re-evaluate the 
Models using 

Evidence-based 
reasoning

MEL Step 4:  
Model Re-Evaluation & Explanation



Evaluate students claims using evidence-based 
reasoning

Evaluating the Explanation Task



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

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


Webinar Evaluation Survey

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



Questions?

For general questions, use the Chat Box to ask them. 

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

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

DON’T LEAVE!  
We need you in our Institute groups for some 

last minute business items!

mailto:MEL2institutes@gmail.com
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