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Automatic Genereation of Distracters and Their Comments for a Multiple Choice

Question through a Problem Solution Process
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Table 1 Categorization results of distracters.
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Fig.2 Problem solution model and problem solution
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Height of the block : H

Gravity acceleration value : G ]

Mass of the block : M

Velocity of the block
in parallel direction
to the incline : V

Mechanical energy
of the block : E

Incline Gravity acceleration value : G ]

Height of the block : H

Gravity acceleration value : G ]

Mass of the block : M

Velocity of the block
in parallel direction
to the incline : V

Mechanical energy
of the block : E

{_ Gravity of the block : Mg !

Degree of the incline : 8

Gravity acceleration value : G ]

Degree of the incline : &

qualitative description

a) Surface structure

Mechanical energy
of the block : E
:a'
changed into known

Incline

changed into quantitative description

Coefficient of friction : 0 H

b) Formulation structure

Height of the block : H

Gravity acceleration value : G ]

Mass of the block : M

Gravity of the block : Mg

Degree of the incline : 8
Coefficient of friction : 0

Incline

Velocity of the block
in parallel direction
to the incline : V

attribute

Gravity acceleration value : G ]

c) Target structure
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Fig.5 Problem solution process and the structure of the problem.

A block of mass(MJis put on a[smoothincline.

The angle of the incline is@and the gravity
acceleration value is(G).

Find the mechanical energy @) in height(H)
when the initial velocity of the block is(V).
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Fig.3 An example of problem.
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Fig.4 An example of problem.
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Attributes
Gravity of the block : Mg
Mass of the block : M

[ Gravity acceleration value : G =

Degree of the incline : & /=

/

Formulas

.fs Vector decomposition (1)
. 8 X=Yxsing

1774 Vector decomposition (2)
- X=Yxcosé

..| Formula of gravity
Mg=MxG
L]
]
L]

D
o}

Acceleration of the block in parallel
direction to the incline : a

Gravity of the block in parallel
direction to the incline : Mgs
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Fig.6 A part of constraint structure.
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Fig.7 An example of problem.

Formula of kinetic energy
K=J-xMxVz

Formula of potential energy
U=MxGxH

Kinetic energy of the block : K ] [ Potential energy of the block : U J

Formula of Mechanical energy
E=K+U
I
[ Mechanical energy of the block : E ]I
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Fig.8 Solution structure.
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Fig.9 Concept structure.
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Height of the block : H

Gravity acceleration value : G ]

Mass of the block : M

Velocity of the block
in parallel direcho;]
to the incline { V 3

Mechanical energy
of the block : E

Gravity of the block : Mg

0, -V, etc.

Gravity acceleration value : G ]

Degree of the incline : 8

Coefficient of friction : 0

Incline
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Fig. 10 Error generation in question interpretation
process.

Velocity of the block v

in parallel direction
to the incline : V/

Formulation structure

Constraint
structure
Concept [ Kinetic energy of the block : K ] [ Potential energy of the block : U ]
structure

\—J +‘P6‘rmula of Mechanical ener.é'yT;“ E=K,
retrieve R KI F e E=U,

|[ Mechanical energy of the block : E ]I

Formula of potential energy

Formula of kinetic energy
] U=MxGxH

K= xMxV2
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Fig.11 Error generation in knowledge retrieval
process.
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neglect!
ex.l: K=Mx V2
ex.2: K=%X MxV

Formula gl ,[(inetiq\energy Formula of potential energy
K=E5-xMAV?: U=MxGxH
| |
[ Kinetic energy of the block : K J [ Potential energy of the block : U

Formula of Mechanical energy
E=K+U
I
I Mechanical energy of the block : E ]I

012 O000O0O0O0O0OO0OO0OO0O0OO
Fig.12 Error generation in knowledge execution
process.
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Fig. 13 User interface of proposed system.
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