MODEL, MEET CLASSROOM.
CLASSROOM, MEET MODEL.

INTRODUCING MODELS TO THE CLASSROOM USING
TECHNOLOGY




GOALS AND OUTCOMES

Introduce you to technologies (modeling and teaching)

Recall some technologies (approaches and
software)

Apply technologies to more effectively teach
models in your class

Reducing barriers for student learning

Reducing barriers for instructor frustration



WHAT IS A MODEL?

A representation of reality and can serve as a
bridge to map theory onto the natural world.

(Oh and Oh, 2010)

Physical
Simulation

Visual

Mathematical/
Statistical




NOT IN THE SCOPE, BUT JUST TO BE CLEAR...

IMPORTANCE OF MODELS

Literature
Dauer and Long, 2015
Blumschein, et al., 2009

Jonassen et al., 2005

Gobert & Pallant, 2004

Community Driven
Vision and Change
NGSS
DBER report

Relation to science
Description
Prediction

Explanation



GIVE IT A TRY...

DRAW A PICTURE THAT EXPLAINS "THE
GREENHOUSE EFFECT" ON EARTH. USE
LABELS TO EXPLAIN YOUR DIAGRAM.






APPLYING MODEL THINKING AND CLICKERS

Instructor Model



Models




A) lce would increase
retlectance and »
decrease temperature

B) Ice would increase
reflectance and
Increase temperature

Technigue from John Merrill
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GOOGLE SL
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SIMULATIONS...MODELS IN ACTION

NETLOGO
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GIVING STUDENT FEEDBACK

TextExpander?2



AUTHENTICALLY APPLIED:

EXCEL AND R

A B

O
O
m
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XL
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Predator-Prey Dynamics
2 Uses an exponentially-growing prey population, with an additional term for losses to predators.

3 Uses an exponentially-growing predator population with per capita pop growth rate determined

4 by prey capture and conversion efficiency.

B Zero net growth isoclines Prey parameters Predator parameters

7 2000.000 0.000 R 0.250 Starvation rate (q) 0.250

8 0.000 50.000 K, 2000.000 Conversion efficiency (f) 0.200

9 0.000 0.000 Attack rate (a] 0.005

10 250.000 0.000 K. 100.000}

11 1

12

13 Time 250.000 0.000

14 0 100.000 10.000 0.000 Predator-Prey Model w/ Ks for Both

15 1 118.750 8.400 0.000

16 2 141.687 7.214 0.000 8900 - 7 70

17 3 169.489 6.359 0.000 800 + 60

18 4 202.882 5778 0.000 e 1 5o

19 S 242.596 5438 0.000 .é zgg 1 40 Proy
20 6 289.292 5.326 13.582 S 400 | 20 | =o=predesors
21 7 343.450 5453 27.209 S 300 I

22 8 405.203 5.861 38.302 200 | P




MODEL BASED
ACTIVITIE

» Construction
o Use
» Evaluation

* Revision

What issues might a
student have with these
activities using Excel?

(Schwarz et al., 2009)



STUDENT HELP CENTER

D21 Discussion Forums



PICK YOUR FLAVOR:

Help  MyWork W My SimUText®

@ Show all charges
O Show no charges
Q Show charge differences

Free




GUIDING STUDENT PERFORMANCE AND REDUCING GRADE TIME

D21 Rubrics



A TALL ORDER, BUT...

BESOCRATIC




Scaffolding &

Visual Literacy

“Interpret this model” Complete this model” “Create a model”
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EXAMPLES
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FUTURE "PHYSICAL" MODELS AND MAPS?

AUGMENTED REALITY




Aftect
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Drawing-to-Learn component

Affect

000

Visual literacy

( '=€ema|e I =mae

——

Model-based reasoning

Quillin and Thomas 2015



