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Bewve

al recent research reports have focusse
on the representation and solution of problems in
semantlcally rich domeins (1Y, (2),(3),(4), These
include analysis of algebra word problems as well
as problems in mechanics and thermodynamics. The
term "semantically rich" charvacterizes thesc domains
wall in that successfol hlem solvers posses
laxge amounts of oblem specific information and
task welared knowleadc Compare this with the
knowledge and informacion needed to solve tasks
such as the Tower of Hanol or cryptarithmetic.

The MECHG group (2) has emploved the familiar
protocol analysis technique in an attempt to detex—-
mine what information the person attempting to
solve pulley vroblems has available, and further,
how thls information is organized and stored. Al=
though the MECHO project has much broader goals
than charanterizing the world of pulley problems,

the ation and on of pulley problems
will focus of ¢ paper.,

! -type schena
to repre t the problem solver' 5 Lnowlecge: We are
aiso altenphing to describe the content of the
problem-type schema and chavacte ize this.content
Chy a computer proc (4) .
Tho term schema 15 uwced, after Bartlett and
Plaget, to rofer to a coturing of information,
& loosgse condederation of roletionships that repre-
zent a capacity to perform a functlon or task.
Fach scheua is made up of sets of facts and rela-
tions about an ideal OQ]cct configuration, a L
of inferences ahout these facts and relations, and
a set of default va7ues.
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Consider the puliey proplemy A mar of 12
stone and a weight of 10 stone are connected by a
light rope passing over a pulley.’ Find the

accéleration of the man. if the man pulls him-
sel¥ up the rope so tha® his acceleration is one
half its Fformer walue, what is the acceleration of
the weight?

The facts or declarxation of the problem above
inciude a fixzd pulley, a light rope passing over
the pulley, and two objects one at each end of the
rope.

The inferences about the pulley system will
lnelude the fact that both halves of the string
wil)l have the same tension if the pulley is suooth.
Also,che magnitude of the acceleration of each ob-
ject will be the same ~ the directions of course,
are different -~ if the length of the rope hetween
the cbjccts remains constant. This acceleration in-
ference is necessary if the colver is able to
answey both rmuestions in the problem. In the first
instanrce, with the length of vopa between the
ohiects constant, the acceleration of the objects
will be equal - though in opposite directions. In
the second instancse, the length of rope between .

obdects changes so the magnitude of the acceleration
will be diffexent for each object.
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