MIT-JWEL Şenay Purzer purzer@purdue.edu 
BREAKOUT GROUP TASK #1 (15 minutes)
The following solarized houses are designed by two students. The next page includes a design review conversation between Mike and a Design Reviewer.
Please review the images, brief descriptions, and the design review conversation and type your answers in the table provided below
	What do you notice in these designs?

	

	What inferences can you make about student thinking and learning?
	

	What questions would you ask these students to elicit their reasoning about their design decisions?
	

	What new inferences can you make about Mike’s reasoning after reading this conversation?
	

	What do you notice about the design reviewer and their questions?

	


 Lisa’s House
Mike’s House


[image: A picture containing text, receipt

Description automatically generated]
[image: Graphical user interface, application

Description automatically generated]





[image: ]
[image: ]

[image: ]Design Review Conversation with Mike







[image: ]





[image: ]





[image: ]








BREAKOUT GROUP TASK #2  (15 minutes)
Please choose your adventure, work on either option 1 or option 2
OPTION 1 (15 minutes)
Solarize a house (5 minutes)
· First, draw a very basic sketch of a house you lived when you were in middle school.
· Please include a compass to show the orientation of the building and provide a few details.
· Your goal is to maximize KWh generated while maintaining the maintaining eh residential elements and cultural values of the city/neighborhood 
Role playing (10 minutes)
· Two volunteers act as Designers present their houses to the group 
· Two other volunteers act as the Design Reviewer and seeks to understand the design using the Design Coaching Tool provided. 

OPTION 2 (15 minutes)
Identify ways you can use the Design Coaching Tool or the Reasoning Quadrants Framework or the Honeycomb of Engineering in your own teaching and design 

	Class
	Details
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Honeycomb of Engineering
Purzer, Ş., Quintana-Cifuentes, J., & Menekse, M. (2021). The honeycomb of engineering framework: Philosophy of engineering guiding precollege engineering education. Journal of Engineering Education, 111( 1), 19– 39. https://doi.org/10.1002/jee.20441
[image: ]
(a) User-centered design
(b) Design build test
(c) Engineering science
(d) Engineering optimization
(e) Engineering analysis
(f) Reverse engineering 

[image: Details are in the caption following the image]
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House Name

The Tranquil Heaven

Area of house 188 m2

(m2)

Annual Energy -6580 kWh

Total Cost ($) $236.416

Special features Cut-off front lawn, 2 car garage, 26 max efficiency.

solar panels
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Size of the house: 192 m?

Annual energy:  -32806 kWh

Total cost: $239,127

Special features: My house is full of special
features. My yellow door attracts the eye
to the front house. The farmhouse style is
very unique, and eye catching...
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Size of the house: 188 m?
Annual energy:  -6580 kWh
Total cost: $236,416
Special features: Cut-out the
front lawn, 2 car garage, 26 max
efficiency solar panels
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Reviewer “I like how you... describing your presentation that for you, this was a mix of

Q1) traditional and modern. Really, I was struck looking at the house, it looks like one you
could see in a neighborhood. What other kind of houses and shapes did you explore
first?”

Mike “So, a few of the first houses that I fried were basically rectangles, but I saw

(A1) when I looked around the room, a lot people were already doing rectangles.

And I am not going to follow the trend, so I based off of a lot of the houses
in my neighborhood. A lot of my house have the side garage and then they
have different rooms to the left of the house facing. So, I explored a lot of
designs, I even tried circle house, but it did not work out because the roof did
not attach right. I decided on this one because it was more related, you
know, it was familiar to me..”
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Reviewer “Ok, very interesting, so it was again one way to look at the design. Did you look at the

Q2) energy performance of the different homes?”
Mike “Definitely the circle one, because the roof on the circle one, it allowed a lot of
(A2) sunlight to hit a lot of areas on the roof, and by putting a lot of solar panels

down, I could maximize the efficiency, so it was around negative three, thirty-
five thousand kilowatts per hours, but it looked like a muffin, so I didn’t really
like that. So, basically, I came to a conclusion the more roof space that the
sunlight hit, the more kilowatt per hours, the less kilowatt per hours.”
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Reviewer Question 5: “So, let me ask differently. Let’s imagine you don't have any solar
(Q5-6) panels. Which one would you think will be a better design decision if there is not a
solar panel, having a big surface roof, or smaller surface roof?”

Question 6: “And tell me why?

Mike “Because...I usually say the bigger the roof the bigger the house. I like
(A6) big houses... I guess, I don’t know how to put it.”
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Reviewer

Q7

Mike
(A7)

“So yes, it would actually...yes. Think about heat transfer and the possible impact.”

“Oh yeah!! Yeah... the larger the surface area in summer it could consequently
make the roof very hot which can basically increase AC usage which is
something that will...Because in my first test that was actually one of the first
issues the AC skyrocketed when up like nineties and in December drop. So, I think
actually both of them have disadvantages one of the disadvantages is AC usage,
but the advantage more room for solar panels, so that the conclusion.”
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Design Coaching Tool for Socially-

Transformative Engineering Pedagogy

Experiential Questions elicit Multicultural Ingenuity

| am intrigued by_- can you tell me more about this feature?

What has inspired this feature?

What is the purpose of this system? Who would use it?

Trade-Offs Questions

I heard you talk about Q
how about Q‘?

C )

First Principles Questions
You talked about _[[0] (" what's

the application of (scientific,
ethical) principle here?

You mentioned Q, and Q,

how do they impact one another?

If we defined .theory/law) as
what would this mean for
your design?

‘What are the advantages/
disadvantages of this? For example,
when you Iowere(Q did this
impactQ or\__/?

Futures Reasoning Questions model Ethical Integrity

Consider_-, how would your solution change with/without this aspect?

In 10 years from today, who would benefit from this design? Who might be
harmed? How would this inform a re-design?
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House Name Daisy Lodge ‘\
Area z;f House (m?) | 192m2 7 “\
Annual Energy -32806 kWh 7 : F “‘
Consumption (kWh) “
Total Cost ($) $239,127 - 77\\

Special features

-,

My thoughts on this
project

My house is full of special features. My |
yellow door attracts the eye to the front |
of the house. The solar panels help to |
power the house. The farmhouse styleis \
very unique and eye catching. Thelarge |
windows on all sides of the house helpto |
make the inside light and bright. Overall \‘
this energy efficient house isawesome |

for any family. |

| g

This project was great to bring awareness
to the ewﬂsumption in homes. It
was areally fun project totry and make
your house as low as possible.





