
 

Scenario: The students will build a residential community of affordable single family houses 
in the suburban area of Washington, DC.  The developer would like to build a community of 
one story houses that would appeal to first time homebuyers or small families and 
maximize the acres to produce the largest number of houses. The students must work in 
teams of 3-4 students to design, construct, test, and redesign the house whose 
requirements and codes must meet.  

Engagement 

Slide presentation 
Engineering process video 

Vegetable Garden Design Quiz 

Exploration: EDP Stage 2: Generate Ideas 

Checklist Materials 

Start by building a prototype 2D design 
blueprint using Kami or Google doc 

Kami (Viewer) (Student copy) 
Google doc (Viewer) (Student copy) 
Housing Design Measurements Worksheet 
for 2D and 3D designs  

Students read guidelines for building their 3D 
prototype in TinkerCAD or SketchUp 

Tinkercad (Instructions) (Tutorials) (Video) 
SketchUp (Tutorials) (Video) 

Students open an example project (default) ? Tinkercad example 
SketchUp example 

Verify / double-check their design against 
requirements 

Requirements:  
●​ One story (no basement) 
●​ 30’ D x 40’ W 
●​ At least two exterior doors (optional: 

the back door may be a sliding door) 
●​ Pitched roof 
●​ Rooms, windows, & doors to code 

(see below for code guidelines) 
Required spaces: 2 bedrooms, kitchen, living 
room, dining room, laundry room, 1 full 
bathroom (includes bathtub w/shower), 
closets in bedrooms 
Landscape, Decks, Patios, & Fencing 
(optional for those who finish early) 
Code guidelines: 

●​ All habitable rooms (living, dining, & 
bedroom) are to have an area of no 
less than 70 square feet with a 
minimum of 7 feet in any dimension.  

https://docs.google.com/presentation/d/11rWucDcPprix4s9R3g67FoJ8DxvQCunrgAUfeIr0IuM/view?usp=sharing
https://youtu.be/fxJWin195kU
https://forms.gle/v4v8DkKdAyGJ6cRz9
https://kami.app/LgQ-hR9-Akz
https://kami.app/n8S-55G-9LR
https://docs.google.com/document/d/18wUj-Y1gAE9o1QdxIEYLFRBSDx6i3-MczTv9-vvUoR0/view?usp=sharing
https://docs.google.com/document/d/1H0mCiJRHF2r1s9FJ2d71Ue1NJgawm7r7oYiYCwUu9RA/view?usp=sharing
https://docs.google.com/document/d/19NTruAdBx7_AunUYHL2BAbtETeHnAkI7qDM1G-yPjvg/view?usp=sharing
https://docs.google.com/document/d/19NTruAdBx7_AunUYHL2BAbtETeHnAkI7qDM1G-yPjvg/view?usp=sharing
https://docs.google.com/document/d/1xBIPvUS3jrVzp0ssGIqJui_mmU1DyTPBXnoX-v9BrzY/edit?usp=sharing
https://www.tinkercad.com/learn/project-gallery;collectionId=OPC41AJJKIKDWDV
https://youtu.be/f94YA4J5mUA
https://www.wikihow.com/Use-SketchUp
https://youtu.be/dpvZ8zot4ls
https://drive.google.com/file/d/1UbMtG-mlcftK7QMKaq822w215l2PgSO8/view?usp=sharing
https://drive.google.com/file/d/1uJ517twkjHc-D53RMvDfFNBx8bHGhiI2/view?usp=sharing


●​ Smallest habitable rooms may be 7 x 
10 feet.  

o Closet dimensions are not included in 
bedroom space. 

●​ Kitchens, bathrooms, closets, halls, 
and laundry spaces are not 
considered habitable rooms so they’re 
exempt. 

○​ No smaller than 10’x12’, 
11’x11’, or 9’x13’ 

Possible Bathroom Sizes: 
o Minimum size for full Bathroom (includes 
bathtub, sink & toilet) = 5’ x 7’ 
o Minimum sizes for half Bathroom (includes 
sink & toilet) = 4’ x 5’ OR 3’x 7’ (door must be 
in middle of 7’ wall) 
All livable spaces must have minimum ceiling 
height of 7’  
All hallways must be a minimum of 36” or 3’ 
wide. 
Each habitable room (living, dining, bedroom) 
must have at least one standard size window 
to the outside.  Rooms larger than 150 
square feet should have two exterior 
windows.  
Window size – Windows in habitable rooms 
must be a minimum of 5.7 square feet and 
include a minimum height of 24” and 
minimum width of 20”.  Also, windows may 
not be placed more than 44” off the floor. 
Door & Doorway sizes: 
o Exterior Doors = 3' wide by 6'8" tall directly 
to the outside 
o Interior Doors & Openings = 2.5’ wide or 
30” 
Each level, bedroom, and space outside the 
sleeping area must have a 
smoke detector hard wired with battery 
back-up. 

Explanation: EDP Stage 2: Generate Ideas and Stage 3: Select a Solution 

Present their online prototypes to the class 
for user testing and in the following activity 

Students should be prepared to introduce 
their one story home project and explain the 
constraints that were determined in the 



create prototype iterations based on 
feedback. 

brainstorming stages of the design process.  

Elaboration: EDP Stage 4: Build the Item 

Housing Design Measurements Worksheet 
How to frame a scale model house video 

Evaluation: EDP Stage 4: Build the Item 

Use OpenTutor, rubric and criteria D for final 
eval. 

OpenTutor: Housing Design Technology 
Final Rubric: Develop a prototype 
Criteria D evaluation 
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