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What is Modeling?

Predictions

Explanations



Implicit versus Explicit Models



Particulate model of matter

Wave model of matter

Poblational model of life

Informational model of life

Hydraulic model of mind

Computational model of mind

Network model of mind



Concrete 

Pictoric 

Symbolic 



Transit from concrete models to symbolic models



What is Mathematical Modeling? 

Explicit

Symbolic

Expressed in mathematical language
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Why Explicit Models?

Compare

Improve

Predictions

Explanations



Why Mathematical Modeling? 

More powerful

Predictions in new situations

Hidden mechanisms

Explanations in new situations



Why Mathematical Modeling? 

Critical skill for XXI century

Citizens have to deal with 

more info from devices and the cloud

more complex information

more multidisciplinary information
more complex decisions



Credit risk

Insurance

Retail

Customer support

Machine maintenance

Process monitoring

Medical diagnosis
Autonomous navigation systems

Personal assistants



FUEGO – U.C. Berkeley



Common Core v/s NGSS
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1)  Use-Select-Adjust-Build

How to teach Modeling?







Landslides











2)   Concrete Model  Pictorial Model  Math Model

How to teach Modeling?





Program an autonomous drone

Fuego – U.C. Berkeley



3)  Predict & explain

How to teach Modeling?



Teacher presents a challenge

Students:

Make predictions
Explain predictions with models
Make experiment
Explain agreement with models
Peer review

Teacher track 
answers in real time







Peers Review
Visualize thinking of students´ peers

Peers commentary



Record on the cloud each prediction and each

explanation of every student

 Powerful data mining

 Critical information to improve practices



www.planet-stem.org

http://www.planet-stem.net/


4) Inter classroom competition

and 

Intra class collaboration

How to teach Modeling?



Inter school on-line synchronous tournaments

Classroom n                                                                                             Classroom k  








Internet servers (amazon)

School 2

School n 

Synchronized classrooms

School 1

Salas de 
Clase 1

Sala de 
Clases 2

Sala de 
Clases 3

Sala de 
Clases 4

Sala de 
Clases 5
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3)  Predict & explain (visualize with models)

How to teach Modeling?

4) Inter classroom competition & Intra class collaboration

2)   Concrete Model  Pictorial Model  Math Model

1)  Use-Select-Adjust-Build



Energy?

Energy efficiency?

Energy efficiency in Mining and 
in Industry?

Homework



Can we explain why it works?



Isn´t there beauty here?

It sparked the whole insustrial revolution





How to scale this process to the 
whole school system?

Lesson study and public classes



What is Modeling?

Why Modeling?

How to teach Modeling?



Thank you

www.planet-stem.org

http://www.planet-stem.org/
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