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A model-based indexing framework of physics problems and a method of the authoring
- Compositional modeling approach -
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Abstract. In ITS (Intelligent Tutoring System), which aims at adaptivity to students’ understanding, it is essential to index
the problems with the model of problem-solving. Especially in science education, the modeling process in which a given
situation is formulated into a set of constraints should be focused on. Graph of Microworlds (GMW) is a framework for
indexing a set of microworlds (which means physics problems) based on the modeling process of phenomena. GMW makes

it possible to compare the problems based on the differences of their situations and models, which is important to promote

learning with model-progression. Such capability comes from indexing the situations with their modeling assumptions which

constrain the viewpoint in modeling the system and the behavioral range of it to be considered. This paper presents how
GMW helps students learn domain theory progressively and how to help an author describe a GMW. A prototype of GMW-

authoring is also introduced.
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m-objectbi)

gforeetbl) = 1!

mass(b1) = mi

gforce(bl) = g!
gfiedd(f))
in-field(bs, f1)

m-object(bl)

gforeet(bl) = 11

mass(bl) = ml
gfietd(fy)
in-field(bs, f1)

pforce(bl) = g!
gforcon(bi) = ni {

m-floor(p1) 7

on-floor(bl, pl)

net-foree(hi) = netf1= 00

s-coftbi, p1) = ps
K-cofib1, p1) = uk

gforeen(bl) = nl \
MF: . "
m-floor(pi) 7 . nfarce(bl) = ni
normal force

on-floor(bl, p1)

net-force(bi) = net-f1 > (1

s-coftb, p1) = us' —'/

K-cofibs, p1) = uk

MF:

normal force

s ¢ coefficient of static friction between bl and p!

1k cocfficient of kinetic friction hetween bl and p!

Assume bl transfers from pl to p2 smoothly (for simplicity, the curvature at their joint is ignored)
Assume p2 is completely frictionless

MF:

acceleration(bi) = accl = 0
acecleration ———

Jocitwbi) = vo = 0

location(bl) = xo

sfriction(bl) = sf!

MF:

acecleration

acceleration(bi) = acel > 0

init-velocitybi) = v = 0

location(bl) = xw + (1/acelt *

l" kefriction(bl) = k!

n-faree(hi) = ni
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Graph of Microworlds
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LTRE (Logic-based Tiny Rule Engine)
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