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KEYNOTE OVERVIEW 
Promote discussion about creating a 
space for significant cross-border 
mathematical discourse
Briefly describe the features of a 
Model Eliciting Activity (MEA)
Provide an example of an energy
based MEA (Personal Energy Resilience)

Connect possibilities of MEA’s for 
APEC cross-boarder discourse



There is all the difference in the world 
between having to say something and 
having something to say.

- John Dewey (n.d.)

HOW DO WE CREATE A SPACE FOR 
STUDENTS TO ENGAGE IN 

MATHEMATICAL DISCOURSE?



PROMOTING SIGNIFICANT 
MATHEMATICAL CONVERSATION 

One possible way to promote cross-border 
mathematical conversations is to present 
students with a Model Eliciting Activity (MEA).  



WHAT IS AN MEA?

Model Eliciting Activity (MEA) – Realistic open-ended 
problems that engage students in constructing and 
testing models.

Students authentically construct and justify their 
models "repeatedly revealing, testing, and refining or 
extending their ways of thinking" (Lesh, Hoover, Hole, 
Kelly, & Post, 2000, p. 597)



6 DESIGN PRINCIPALS OF MEA’S1

1. Model Construction -- Does the case study 
require students to develop a description, 
explanation, procedure, or justified 
prediction for interpreting a significant 
mathematical situation? 



6 DESIGN PRINCIPALS OF MEA’S1

2. Reality -- Are students asked to make sense 
of the given situation based on extensions 
of their own personal knowledge and 
experiences?  Could this situation and 
problem happen in a real life situation?



6 DESIGN PRINCIPALS OF MEA’S1

3. Self-assessment -- Does the problem 
statement provide criteria that allow the 
students to determine for themselves when 
their solutions need to be improved, refined, 
or extended?



6 DESIGN PRINCIPALS OF MEA’S1

4. Model Documentation -- Will completing 
the case study require students to produce 
documentation of how they are thinking
about the situation?



6 DESIGN PRINCIPALS OF MEA’S1

5. Construct share-ability and re-usability --
Does the case study require students to 
create solutions that are shareable with 
others and that are modifiable for other 
situations?



6 DESIGN PRINCIPALS OF MEA’S1

6. Effective Prototype -- Does the solution 
provide a simple yet powerful metaphor for 
interpreting other similar mathematical 
situations?



PERSONAL ENERGY RESILIENCE

• Resilience is the ability to prepare for and adapt to changing 
conditions and withstand and recover rapidly from disruptions.

• As we become more dependent on technology the ability to 
personally charge our devices increases our resilience.

What if we could use our everyday movement/heat/location to 
convert that energy into charging our everyday technology?

Example MEA of Personal Energy Resilience



APEC ENERGY LESSON
EXAMPLE ENERGY RESILIENCE MEA5,6

How many of you are familiar with 
Wearable Energy Harvesting?

left: Mr. Jinwoo Lee, right: Prof. 
Kwang-Seok Yun
Sogang University's Micro & Nano 
Engineering Laboratory2

This is illustration shows how a triboelectric generator 
embedded in a shoe would produce electricity as a 
person walked. Credit: Zhong Lin Wang Laboratory3

Products that convert energy from motion (Kinetic), 
resistance, vibration (Piezo), solar (PhotoVoltaic) and heat 
(Thermocouples) sources to provide high efficiency 
conversion to regulated voltages or to charge batteries.

Ashleigh OConnor
on December 23, 
2014 in Engineering 
News4



EXAMPLE ENERGY MEA

If you had the opportunity to go to explore New 
York City, what would you want to see and do?



EXAMPLE ENERGY MEA

What are some of the ways you could 
use a smart phone in New York City?



EXAMPLE ENERGY MEA
You are visiting New York over the 
weekend with a friend.  On the way there 
you realize you forgot to charge your 
smart phone. It is at 0%. Your mom 
works for a wearable energy device 
company and agrees to let you barrow a 
prototype but she says that you will have 
to report back to the company about its 
use in NYC.  You agree and take the 
wearable energy device.



EXAMPLE ENERGY MEA
What do you want/need to know to determine how to charge 
your iPhone for any activity including:

1. Taking pictures to document your journey.
2. Using the GPS to navigate through New York City.
3. Calling and texting your parents to check-in each night.
4. Having enough battery power in case of an emergency. 
5. Any other application used at your discretion.



EXAMPLE ENERGY MEA
DATA SHEET -

864 joules = 1% of your iPhone’s battery

Walking 1 mile generates 3% iPhone battery

Running 1 mile generates 5% iPhone battery

Biking 1 mile generates 2% iPhone battery

Your friend lives on central park north
Mean Daily Percentage 
for the previous week



EXAMPLE ENERGY MEA
Based on the information you have gathered, it is time to create 
your itinerary. 

You will write a letter explaining how you reached your 
decision for your itinerary and containing a mathematical 
model showing that it is possible to visit the sites you want and 
charge your phone for its use. The innovative technology 
company your mom works for values your opinion and wants 
to back up their claims with evidence about this prototype.



EXAMPLE ENERGY MEA
Small Models and Assumptions

-We assume we need 5% battery for emergencies because the 
average (mean) phone use was 4% so if we add 1% we should be 
safe.

-We also assume that to be safe we must maintain this energy and 
not go below it so we should walk far enough with the wearable 
device to start with that much energy.

864 ( %) ( %)
864 3 3miles

EmergencyInteger EmergencyIntegerW  






EXAMPLE ENERGY MEA
Small Models and Assumptions

- Assume that we are able to turn off all apps 
except:

- Assume these daily averages are close to         
what will be used in New York City (total of 
40%).

- Assume we will only have our phone on from 
10am until Midnight (14 hours) and that these 
are the normal times we keep our phone on.



EXAMPLE ENERGY MEA
Small Models and Assumptions

Model for the amount of joules needed per day:

So for our apps (see picture) this implies:

% (86, 400)
100joules

AppTotIntegerE  

40 (86,400) 34,560
100

joules 



EXAMPLE ENERGY MEA
Small Models and Assumptions turn in to Large Models

We want to model how much we “must walk” each hour to 
maintain the use of the apps and emergency energy. Then we can 
plan our NYC itinerary to make sure we walk enough between sites 
to also be able to use our phone.  Walking in miles as a function of 
how many hours we have been exploring NYC; ( )milesW h

% (86,400)
100

( %) #( ) ( )
3 864 3miles

AppTotInteger

EmergencyInteger ofHoursExploringNYCW h h 








POSSIBILITIES OF ENERGY MEA’S FOR APEC
CROSS-BOARDER CONVERSATIONS

Using an MEA allows for our APEC Lesson Studies to engage students:

• In significant mathematics

• In understanding how making decisions and assumptions have 
mathematical impact on our models

• In justifying assumptions and making sense of other’s assumptions

• In conversations about which assumptions might be culturally based 
and which assumptions might be shared across cultures



FINAL THOUGHTS
MEA’s provide a space for our students to think mathematically 
and to “have something to say” during Cross-border discourse 
about the mathematical model they create. 

The 6 Principals of MEA’s align with Orlando and Masami’s
presentation on the use of data in APEC Lesson Study

http://www.criced.tsukuba.ac.jp/math/apec/apec2017/Gonzal
ezWorkshop

Many MEA’s could be developed using the APEC database in 
ways that elicit students to create mathematical models for 
cross border discourse about energy resiliency.  

http://www.egeda.ewg.apec.org/egeda/database/database-
menu2.html



QUESTIONS?

gmatney@bgsu.edu

Gabriel Matney
Associate Professor of
Mathematics Education
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• Situation: You are visiting a friend in New York City for a weekend. Your 
mom drives you there, and she is going to drop you off at your friend’s 
house. You are an hour into your drive when your iPhone battery dies, and 
you realize you forgot your iPhone charger. Unfortunately, you do not have 
time to turn around and go home, and your mom refuses to let you buy 
another one since you forgot it at home even after she reminded you. You 
tell your friend of your situation and he wants to help but he only has an 
Android charger.

• You will be in town all day Saturday and all day Sunday to visit all the 
attractions on your list. However, you realize you need to find a way to 
charge your iPhone. Luckily, your mom works for an innovative technology 
company and had a wearable energy generating device in the trunk of 
the car. This device is light and fits over your knee.  It converts the excess 
kinetic energy from running, walking, or biking into stored energy you can 
use to charge your iPhone. Her company has been looking for people to 
test out this device in hopes to back up their claims with evidence. Your 
mom decides you would be a great candidate to try out the device!

EXAMPLE ENERGY MEA
FULL STUDENT SCENARIO


