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Alignment to Learning Forward Standards 
•The new education law, Every Student Succeeds Act (ESSA), redefines professional 
development with a purposeful influence from Learning Forward.  
•Learning Forward, a national association recognized as leaders in professional learning, has 
established standards for professional learning that set a high bar for quality learning 
experiences.  
•This session aligns to the following standard(s) (please select the standard(s) appropriate for 
your session; be sure to give a brief description of the standard): 

• Resources - Professional learning that increases educator effectiveness and results for 
all students requires prioritizing, monitoring, and coordinating resources for educator learning. 
• Learning Designs - Professional learning that increases educator effectiveness and 
results for all students integrates theories, research, and models of human learning to achieve 
its intended outcomes. 
• Implementation - Professional learning that increases educator effectiveness and results 
for all students applies research on change and sustains support for implementation of 
professional learning for long-term change. 

• Data - Professional learning that increases educator effectiveness and results  for all 

students uses a variety of sources and types of student, educator, and system  data to plan, 

assess, and evaluate professional learning. 
 



Session Goals:  

1. What counts as a scientific model? 

2. What does the process of modeling look like in 

the classroom? 

3. How does modeling help my students learn? 

 

 
 



Take 2-3 minutes 
to develop a 
model that 
explains why 
coffee cools over 
time. 



“Modeling is the process by which scientists 
represent ideas about the natural world to 
each other, and then collaboratively make 
changes to these representations over 
time in response to new evidence and 
understandings.” - Tools for Ambitious Science Teaching 

 

 
 



Original Drawing of DNA by Francis Crick  

and Conceptual Model Today 
 

 
 



A Scientific Model is a Representation of: 

Systems 
• Human Respiratory 

System 

• Solar System 

• System of Electrical 

Circuits 

Phenomenon 
• Changing Seasons 

• Oxidation of Metal 

• Human Maintaining their 

Body Temperatures 



When is it not 
Scientific 
Modeling? 



Qualities of Models: They represent an event 
or process (phenomenon) rather than a thing. 

Instead of asking students 
to re-create textbook 
representation of a cell… 
Ask students to draw and 
refine models that 
represent the process of 
cancer spreading. 

Instead of asking students to 
create scale models of the 
Earth-Moon-Sun System… 
Ask students to use the 
Earth-Moon-Sun System to 
explain: 

• What causes the seasons? 
• Why are there no seasons if 

you live near the equator? 
• Why are solar eclipses so 

rare? 



Qualities of Models: Phenomenon should be 
rich in context with a specific event under 
specific conditions and time. 

How are volcanoes formed? 
 

Why do Mt. Rainier and Hawaiian 
volcanoes erupt differently? 
 

How do plants reproduce? 
 

How did an apple tree start 
growing in the meadow, a mile 
from the other apple trees? 
 



Qualities of Models: It helps if they are 
pictorial. 

Pictorial models 
allow students to 
easily test, 
evaluate and 
revise them over 
time. 



Qualities of Models: They include observable 
and unobservable components. 



Qualities of Models: They should be revisable. 



Developing an Explanatory Model  

Day 1: Students 
watch a video of a 
singer breaking 
glass and draw 
initial models 
with embedded 
hypotheses. 



Developing an Explanatory Model  

Days 2: At recess, we observed… “that we 

could hear the ball bouncing from across the 

playground. 

Day 3: From the humming near the glass 

activity, we learned… “when we humm hear 

the glass the salt on the top shakes and we 

think it is because of sound waves. 

Day 4: In the hall… “the closer you are to 

things the louder you hear them.” 



Modeling isn’t students producing a “correct 
answer” in the form of a drawing, nor is it having 
students reproduce textbook explanations. 

 

 
 
 

Modeling is having students: 

• Represent ideas  

• Ask questions about initial models 

• Learn what types of information and data need to be 

gathered to refine their models 

• Add or revise their models in  

response to evidence. 

 

 
 
 



Modeling in Action: Teaching Channel 



Modeling Tools: Small Group Models 



Modeling Tools: Whole Class Consensus 
Models 



Modeling Tools: Sticky Notes 

The color represents the 
type of comment one wants 
to make about some aspect 
of the model. 

• Adding and idea 
• Revising an idea 
• Posing a question 

 



Modeling Tools: Sentence Frames 

The sentence frames are a way for 
students to start talking about 
evidence, and how it should be 
applied to an explanatory model. 

• How can this be helpful 
coupled with the use of sticky 
notes? 

 



Modeling Tools: “Gotta - Have” Checklist 

A set of ideas or concepts they think must be included in 
the final explanation. 

• Co-constructed with students 
• Grows over time 

• Not a list of vocabulary words 

IDEAS or RELATIONSHIPS that students now believe 

are important to a final explanation 
 



Modeling Tools: “Gotta - Have” Checklist 

• How molecules cause 
pressure 

• About differences in conditions 
inside versus outside the tanker 
at every phase 

• About heat energy and how it 
affects parts of the system 

• About how changes in the 
volume of a container affects 
pressure 

 



Modeling Tools: Summary Tables 

• Activities we did 
• Patterns or observations, 

what happened 
• What do you think caused 

these patterns or 
observations? 

• How do they patterns help 
us think about the essential 
questions or puzzling? 

 



Modeling Tools: Templates 



Resources: Tools for Ambitious Science Teaching 



Resources: STEM Teaching 
Tools - Brief 8  

 
 

 
 

• STEM Teaching Tools are 
very short briefs that 
highlight ways of working 
on specific issue that come 
up during science teaching. 

 
• Consider using them in 

professional learning 
community discussions. 

 



Resources: Oklahoma State Department of 
Education 

 
 

 
 



Reflection: 

1. What counts as a scientific model? 

2. What does the process of modeling look like in 

the classroom? 

3. How does modeling help my students learn? 

 

 
 


