
Student Memo             A Short Design Problem

Scary Harry, the mega rock star, needs a new tour bus to carry him around the country on his
Mock Rock Tour.  You are responsible for designing the interior of this bus.  Harry needs a place
to sleep, a place to hang out with the band and practice, and a bathroom with a Jacuzzi tub.
The band sleeps in another bus, but they all practice together on Harry's bus.

Part        1:     Below is a diagram of the empty bus your bus company makes.  

(a)  Make a rough sketch of how you would divide the space between the three rooms
(bedroom, practice room, bathroom).

Driver

= . 5 meters
(b)  Based on your  sketch, what do you estimate to be the size of each room?

ROOM SIZE (in square meters)
Bedroom
Practice Room
Bathroom

Part        2:     How did you decide how big to make each space?

Part        3:     Describe all the math you can think of that might help you make the spaces the right
size.  Rather than just naming math (for example, 'I would use multiplication'), try to describe
what you would do with math (for example, 'I would multiply the width of one window by the
number of windows to find out how many meters of fabric are needed to make curtains').

Part        4:     Harry wants his bedroom  soundproofed  so the band won't disturb his beauty sleep when
they practice.  The walls of the interior rooms are 2 meters tall.  You are considering two kinds
of sound proofing:

SOUNDPROOFING
TYPES

COST? HOW LONG DOES IT
LAST?

Type 1 $1.00 per square meter Two years
Type 2 $8.00 per square meter Ten years

(a) Describe how to figure out the total cost of each type of soundproofing for 10 years.



(b) Describe how you would decide which type to use.  Explain in detail any math tha t
might help you decide.

Do a Short Design Problem (Pretest)
<Assessment Block>

Intent: To introduce students to the concepts in the unit as well as to assess their
math skills going into the unit.

Student Product: A completed problem sheet highlighting their project-specific
skills and needs.  

Math Concepts and Skills: Dependent upon student skills.

Time Frame:  1 class period

Materials:
• Student Handout: A Short Design Problem

What to Do:
• To use this as a pre/post test, have students do this handout before starting the
unit and again at the end of the unit (see Teaching Strategies).
• Explain to the students that this activity will help them start thinking about the
math in The Antarctica Project.  Advise students to use whatever they already
know to answer the questions, and that they’re not expected to know it all at this
point.
• Give copies to each student or each group.  If you plan to use it as a pre/post
test, you may want to make it an individual problem.
• After students complete the handout, you can debrief in a whole-class or small
group format to introduce some issues and vocabulary.
This chart may be helpful:

Part # Related skills and concepts Sample questions that could
come up

1 Division of contiguous spaces in
buildings

Do buildings have spaces
between rooms?

Scale drawings What is the size of the whole
bus as it is drawn?

Metric measurement How many meters is a bed?
Square units How big is a square meter?

2 Designing for real-world use How much space does a guitar
player take up?

3 Using computation in design Why is it useful to calculate the
area of a room?

All topics from problems 1,2 What are the formal
mathematical terms for these
ideas?

4 Optimization How can math help make a
better design decision?



Functions How does cost per square
meter affect total cost.

Teaching Strategies:
This problem is a scaled-down version of the whole-unit design problem that
students can do at their desks in one class period.  The idea is that students can
solve the problems to some extent before doing The Antarctica Project, but can
solve them more successfully — by utilizing more sophisticated mathematics —
after doing the unit.  Students will have a chance to answer these same questions
after the unit, which can be useful to you in assessing their mathematical growth.
Furthermore, as you go through the unit, you can periodically remind students
of these test problems. By the time students get to the post-test, they should
have a very clear idea about how the math in The Antarctica Project relates to the
test problems they did (and are about to do again).

Scoring Tips:  We recommend that you grade the pre-test and post-test using
different criteria, which you should explain to the students before the pre-test.
The pre-test should be graded on the effort and thought shown in the answer,
not on the particular math skills required.  On the other hand, when students do
these same problems after the unit, they should be graded on how well the
student employs the particular math learned in the unit to solve the test
problem.


