

















Fig. 7 Question 6 answers connected mathematics, art, and engineering.

Fig. 8 Architect feedback helped students improve previous math log responses.

Use of a program element to help
define the space arcund it. Thisis
a different way of thinking about
dviding spaces without just simple
walls.

Volumes seem tall, consider some

spaces as taller volumes than

others.

Scale of doors to spaces doesn't seem right,
either doors are small or the spaces very large.

have explained more how they found
the dimensions, etc.”; and “More open
space is needed from kitchen to living
room.”

The stakeholders and teacher then
evaluated student presentations using
a checklist aligned directly to the
assignment. During the presentations,
we found that students were able to
clearly articulate their mathematical
understanding along with their rea-
soning for their design decisions.

After the presentations concluded,
the architect gave feedback to help
improve the overall designs. He sug-
gested that students could measure the
dimensions of their own home so that
they could better understand the typi-
cal ratio between the area of a kitchen
and a living room. Another sugges-
tion was to allow students to look at
blueprints of a house to deepen their
understanding of scale and proportions
before using SketchUp. Following the
presentations, students reflected on
what they had learned from this project
(supported by Math Log questions
11-14).These culminating questions
addressed several take-aways, including
the advantages of continuously using
teedback to make iterative improve-
ments to one’s design. To tie the work
to the mathematics, students were
asked to articulate what mathematics
architects must know, questions 13 and
14 (see table 1).

A MEANINGFUL CONTEXT FOR
INTEGRATING TECHNOLOGY
This Architecture Design Project pro-
vided a meaningful context for working
with area, surface area, volume, ratios
and proportional thinking, number
sense, and the integration of technol-
ogy. Students were motivated and
engaged, and they greatly valued the
video information and feedback from
a practicing architect. The practicing
architect on our author team empha-
sized to students the importance of

being able to use SketchUp and other
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Table 1 Student responses to questions 13 and 14 focused on the mathematics that

architects must know to do their jobs.

13. What mathematics do architects
need to know to do their job
well?

14. What mathematics questions
would | ask an architect to
determine whether he or she
should be hired for the job?

Ratio, area, surface area, volume,
width, length, height, thickness (of
walls), dimensions, etc.

What are the dimensions of the
house?

What is the volume of each room?
How would you scale the house in a
model?

The essential mathematics an
architect must know how to do their
job is how to find the square footage,
volume, and making the rooms the
right size for its occupants.

How do you find dimensions?
How do you find the surface area?
How tall do doors need to be?

* Square ft.

e Cubic ft.

» Conversion between measurements
* Ratios

How big do you think the master
bathroom should be in relation to the
master bedroom?

They need to know standard
dimensions; and the height walls
should be in relation to people.

What square footage and volume
would meet the standards of the area
(plot of land) the house will be built
on?

technology tools as an important skill
for their future careers in the twenty-
first century. In addition to the focus
on mathematics, this transdisciplinary
project incorporated key elements

of engineering design, art, and tech-
nology, and it offered an avenue for
the classroom teacher to showcase

the work of her students to multiple
stakeholders. We are hopeful that read-
ing about this project inspires other
middle-grades teachers to explore
architecture and integrate mathemat-
ics with other content areas in support
of authentic mathematics applications
in concert with individuals working in
these professions.
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A PowerPoint example given to students
and an appendix are online at http://
www.nctm.org/mtms.
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Let’s Chat about
Building Design

On Wednesday, November 15,
9:00 p.m. ET, we will
expand on “An Architecture
Design Project.” Join us at
#MTMSchat.
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