Hands-on Design + Math

Discover how useful—and how much fun—math
is, as you design and build a three-dimensional scale
model of your dream home. You'll learn about the
problems (and solutions!) encountered by profes-
sional designers and builders. Whether you are
designing a real or fantasy home, the 3-D Home Kit
will make your project exciting and rewarding. The
kit is so effective that it's a key part of the annual
SummerMath Architecture & Mathematics Workshop
at Mount Holyoke College.

The 3-D Home Kit provides complete materials from
siding, roofing and decking to windows, doors, stairs,
kitchen cabinets and appliances necessary to construct
a detailed, 1/4-inch scale model of almost any home
design. Designing and building a model

teaches important math concepts and sharpens
practical skills from arithmetic, measurement and scale
to geometry, trigonometry and spatial relations. The
predominant skills developed and nurtured while
working with the 3-D Home Kit—complex problem
solving and precision—are the same skills which are
crucial to success at all levels of mathematics and

on the job. To help you with the design and model
building process, Design Notes, which outline a step-

by-step approach to house design and Model
Construction sections are included in the Kkit.

To design a house you have to constantly analyze
many things at the same time, establish priori-
ties, and try various approaches to solve each
problem. For example, if one wall is moved, it
generally has multiple consequences. Moving a
wall not only changes the area and proportion

of the room you are working on, but it changes
the space on the other side of the wall as well. In
a chain of events, you start by moving one wall,
then have to move other walls in other rooms

to keep their proper size and shape. Next, the
windows and doors have to be moved to com-
pensate for the wall changes—which affects the
elevations and possibly the layout of the other
floors and roof. These complex, interdependent
relationships are what make house design so chal-
lenging and interesting. The beauty of house
design as a teaching tool is that the challenges
that arise always seem to stretch your understand-
ing a little further: house design is easy enough
that everyone is eager to try it, but hard enough
that no one has yet perfected it.

YeveYeveve Five Stars, Duke University, “Gifted Student Letter”
“The Home Quick Planner (see homeplanner.com) & 3-D Home Kit combine mathematics, geometry, creativ-
ity, and precision and bring the user through the architectural process from idea to finished product.”
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SummerMath

Since 1981, SummerMath at Mount Holyoke College
in South Hadley, Massachusetts, has been on the
leading edge of developing new approaches to
learning math. In the program, middle and high
school students with a wide range of math skills
experience how math is used by professionals.
Workshops range from Genetics, where students

explore probability, to Brain Imaging, where they
visualize three-dimensional objects from two-
dimensional data. The Architecture & Mathematics
Workshop was introduced in 1993. Daniel Reif,
who invented the 3-D Home Kit, also developed
and teaches this workshop.




Architecture & Mathematics Xorkshop/Course Description

Design a small house or country cottage for your-
self. Explore architectural design and math by
planning and building a cardboard model of your
own design. You'll experience first-hand how
math is used in almost everything an architect

SummerMath Approach

= Allows students to solve math problems in their own ways

= Encourages students to use graphics to solve math problems

= Makes students aware that there is no single way to solve a problem
= Doesn’t give answers, instead asks questions that make students think

= Encourages teamwork

The Architecture & Mathematics Workshop's first

project is for students to work in teams to construct

several models of the classroom—typically a rect-
angular block. Later, when each student designs
and builds a model of her own dream home, these

Yhat is a

One common question asked by SummerMath
students is, “how big is a door?” (Or, how big is

a window, a hallway, and everything else.) One
way to answer is to hand them a tape measure.
But, a more basic question must be answered first:
what is a door?

Do you need a door for visual, acoustic or spatial
separation? What is going to pass through this
door—one person, several people, a bed, a bath-
tub, or a piano? How much space is available in
front of the door?
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does—from thinking about human dimensions and
designing floor plans to making a materials list and
planning proportions. Solar energy and other site
evaluation criteria will also be incorporated into

the design process. .—l

classroom blocks are used to show some of the
ways architectural forms can be created—similar to
the designs shown on the other side of this work-
sheet. Details on all projects are available online at
homeplanner.com.

door?

Depending on the answers you may need a solid
door, glass door, screen door, Dutch door, sliding
door, pocket door, bi-fold door, pet door, garage
door, or simply a doorway. The opening width
may be two-feet, three-feet or more.

A similar approach can be used to determine

other dimensions—and for custom design, your
own dimensions are important. For example, the
height of kitchen counters and cabinets can be
based on your height and reach.

= You can use this chart (or make a copy) for all of the designer and builder projects described here. Or use
it to make a materials & cost estimate for one room or your entire house (e.g., siding, flooring, & roofing).

DESCRIPTION/ COST PER MATERIAL
MATERIAL SPECIFICATION QUANTITY | UNIT PRICE SQ. FT. COST LABOR SUB-TOTAL
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Please visit homeplanner.com for new products, ideas and updates.
The 3-D Home Kit is published by Design Works, Inc., Amherst, Mass. 01002. © Daniel K. Reif 2004



