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CHAPTER 1
INTRODUCTION
“All students should define, analyze and solve complex
problems.” (Massachusetts Department of Education, 1995, 8)

The model proposed in this paper is an outgrowth of having used
many, various problem solving models with students in the elementary
classroom. Teac’ = in a Gifted and Talented Program in Plymouth,
Massachusetts, I have had the opportunity to work with students in both the
regular classroom and students who have been identified for a gifted
program. The p = ary goal of the curriculum used in Plymouth is the
teaching of critical and creative thinking skills for all students in grades four,
five and six. A great deal of my teaching time is directed to teaching the
process of problem solving.

Within the wide variety of problem solvir models I have used with
students, I have found that all of the models teach the steps of the problem
solving process. There is a consistency of approach within the models’, most
depend on the same five steps: define the problem, explore alternative
approaches, determine criteria for evaluation, select the solution, develop an
action plan. Various models may differ in the development of these five
components, but all models appear to maintain some form of these five steps.

Since all of the various models have a similar foundation for solving a
problem it is interesting to observe the different reactions' students have to
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. Focusing the problem around the instruction of a
significant science concept and using the problem and the
concept to help students investigate science content.

. Providing opportunities for the learners to test t' 'rideas
experimentally or through fieldwork with data that they
have gathered.

. Providing opportunities for students to manage their own
data and expand their ability to perform note-taking tasks.

. Providing opportt "ies for students to present their own
solutions, including the supporting data using a variety of
formats. (Gallagher, 1995, 139)
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students were then able to make informed decisions on their project, and
their evaluation became not just a grade but a direction and goal. Probl
based learning forces a move frc  paper and pencil assessment to
performance accountability. It fosters hands-on student involvement and

the real-life application of *  wledge.
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SAMPLE PROBLEM SITUATION

Science Musings

e

Drivers take byte.()ut of Comput;‘; |

he newspaper recently ran a story about a
computer traffic model developed by MIT
traffic rchers that is beinj; used by the
builders o1 the Central Artery/Third Tunnel
project to find trouble spots that may need
redesigning.

When the model is running, hundreds of blips of
light move about the screen, simulating traffic on the
yet-to-be-completed project. . ’

" The MIT model is the most sophisticated traffic
simulation yet designed, and takes into account such
real driver behaviors as running yellow lights, tailgat-
ing, and pussing in the breakdown lane.

This is not the [lirst attempt to
motlel Boston traffic on a computer.

An varlier elfort by rescarchers at
Washington Institute of Technology
wiis abandoned when thedr coinput-
er unexpectedly biew up,

‘Fo find out what happened, 1 vis-
ited the defunct project’s ex-coor-

“Tell me about the WIT comput-
er uaflic model," 1 said.

“At the time, it was the best in
the counury,” responded Gordon,
“Fun oy of $50 million grant
from wie Department of Transportation. Used one of
the biggest and lustest computers money can buy,
Our model took into account many nuances of driver
behavior, good and bad.”

“Was it successful "

"The model worked beautifully in Chicago, Tulsa,
Los Angeles. The engineers were ecstatic, highly sat-
isfied. Then we got the contract ta do Boston. "

Gordon guzed off into space, in an unfucused sort
of vy,

I waited, then prudded. “And. . 1"

He continued: "First we sent observers 1o Boston
to survey traffic putterns. We took psycholagical pro-
files of hundreds of typical drivers. We created 3
mathematical model of the Boston road system and
the proposed Central A y/Third Tunncl. Then we
started up the machine,”

“At first, things went well. Traffic moved smooth-
ly along Storrow Drive. The Tobin Biidge hundled
the required volume, Oh, the computer guve us an oc-
casional buckup at the alrport side of the old tunnels,
but nothing we couldn't fix by tweuking the project's
desipn.” . S '

Gordon's eyes misted, “Then we started plugging
in peculiarly Bostonian features. .."

“Such as?" [ asked.

"Such us rotaries. We didn't huve much experi-
ence with rotaries. The computer kept getting hung
up. Blips on the screen went round and round, end-

v as if they couldn't vet on or off. We hud to keep

Boston.”

“The model
worked in
Chicago, Tulsa,
Los Angeles.
dinuror, Crash Gordon, at WIT. Then we gOt the
contract to do

when we added emergency vehicles to the model,
which we represented on the screen as Qashing or-
ange blips. As an orange blip moved at an accelerated
pace through four lanes of truffic, other blips darted
in behind, as if they were trying to get the jump on
their fellow drivers. [ had never seen unything like it
before. At first, we thought something wus wrong
with the computer,”

“Slowly we realized our queuing models were
faulty. Queuing in the Boston profile was non-exis-
tent. The blips on the screen would use uny stratagem
to get to the front of the pack: emergency vehicles,
breakdown lanes, even sidewalks, for God's sake.”

“Same for merging lanes. In oth-
er parts of the country, drivers in
adjaecent merging lunes take tarns.
With the Bostun daty, blips jammed
twgether bumper w bamper, block-
ing any blip that winted to merge.

“Intersections! Blips packed into
intersections #s Uattic lights
chunged tu vellow und ved, even if
cleress was biicked inureby hring-
ing wrallic in adl dhiectons W
standsull, We Kept peuting code-er-
ror messagey un the sereen, but it
wasn't the code, ..

Gordon lit up a cigarette. [ nnticed his hand was
shaking.

“Then one of our guys hud the idea of adding pe-
destrians to the model. Big mistike,” he suid wearily,

“How’s that?" 1 asked,

“Well, the model included crisswatks, But the pe-
destrizn blips erossed thanrvughi avandon in-
grress puints, We simply dida't have the memory cu-
pacity in our muchine to model rindom ingress.”

“We upgraded memory capiaity by 100 migabytes,
then 500, But us we vdded nore fatures to the model |
- cyclists, for example ~ even this wasn't enough. We
could find no algorithm that would cuncisely specify
driver, cyclist, or pedestrian regponse, It way as if
there were no rules.”

He paused. “It was when we added vield signs
that the coinputer blew, Burnii sou the snain proces-
sor chips.”

“And that's when the contract was cinceled?" 1
asked.

“Right,” said Gordan. *But w tel} you the uruth,
none of us at WIT were sorry. We repaired the ma-
chine. We now have a contract with Atlanta. Every-
thing is going swimmingly."

“Well, good luck,” I suid.

“You too," suid Gordon. “And give my best Lo the
guys ut MIT."
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