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OM-1

Structure : Tr-R

Function
4

Behaviour : An increase in Vb causes an decrease in Ve.
: Voltage inverter of which input is Vb and cutput is Ve.

- YViewpoint-1(Tr-R , Voltage inverter)
OM-1'g R

j 8
iewpoint-1' (FET-FET,
Voltage inverter)

Viewpeint-2 (Tr-R, Voltage amplifier)

Behaviour : An increase in Vb causes an increase in Ic, and

this increase in Ic causes an increase in Vr.
: Current amplifier of which input is Vb and output is Ic,
and current to voltage converter
of which input is Ic and output is Vr.

Viewpeint-3 ((Tr,R),
(Current amphﬁer Current to voltage converter))

X 2 LBEOXREMRENRE FVOBK
Fig.2 Relat:ons between three types of wide object understand-.
ing and object models obtained from them.
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Absn-act-Concrem relation Function Based Explanation (FBE) Case Based E; tion (CBE)
sed Explanation (ACE) N ACE from each functi (OWPE for eech?mmt ol )
ODBV s Change of function OCorrespondance between two objects in each grain size
ORelah ﬁghnvxourhmct:on - Levels  Structure, Behaviour, Function
A Ahsh'::t Whole-Part relation - Justification of the correspondance based on function
3 based Explanation(WPE) Structure, Behaviour
Structure to behaviour (OACE — — Oconespondanee between two objects
Behaviour to function ACE in each grainsize ccordace with change of grain sizes
Stmctu';e to function ORelation between grain sizes - Large (Small) mze to small (large) size ge of grai
Concre ™ to behaviour + Large (Sl:oalsl;:#(large) oz - Levels Structure, Behaviour, Functxon .
memviour to € ure, Behaviour, Function) + Justification of the correspondance based on function
L MB eh:ﬁon to structure y truct Structure, Behaviour
uct (OChange of circuit y

(a) Explanation types

(ACE) Considering the circuit's function voltage amplifier of which input is Vb and output is Vr, the behaviour is
“An increase in Vb causes an increase in Vr.". (Function to behaviour)
(FBE) The circuit has a function of not only voltage amplifier, but also voltage inverter of which input is Vb and

output is Ve. (Change of function)

(WPE) "An i in Vb ani
this in inle aninc

in Vr.*
invr."

"An increase in Vb causes an increage in Ic, and

. (Large size to small size about behaviour)

(CBE) Trin circuit (a) corresponds with FET2 in circuit (b) owing to the function of voltage switching.
(Justification of the correspondance between structures based on funtion in a grain size)

(b) Examples of explanation types

3 BESHOEE
Fig.3 Classification of Explanations about an elec-

tric circuit.

2.3 EiEAnER

BEONRBELTIRT 5 1-010%, TARRRT
S, BECHEACESSESVOHELLETH
3, i, LEONRBEOZRCIE, Thicg&h
3L DhORAPHRE F VOGS & UBAIDE
BLOBROBEIBELLEL RS, K3(a), (b)
i, XBENOFFICETE—o0BAMEBCL T
B, BIUR2(a)DERRCHT 2 REF
ERT.AGIESN: ATFEORALHBES 4 P LS,
BHEAY 14 7R, ThAFROBL OO CHEE N -5
2EATWS, ACER, BBONSER2XE TS
HOWRATH 3, WMR-AEBIFR (Abstract-Concrete
relation) & i, #E, &EW, BEOCRRFZETHY, B
& S BEED A M R BB RBE ORI, HHR % B
{c&ME%, FBE, WPE, CBE i3, #h#h 2.2.2T
DOEHEONRBE WL, W2, WIAXIBET 2003
BHTH D, 2hF ACE #FA T3, WPE D24
-5 B3% (Whole-Part relation) &, v 4 ¥
4 XDR% 58, BEBLUYA XORZB3EHSH
5B 53 EFVHONETH 3.

2.4 BiEAHETE T/ EXSEL®®

EXSEL T, #i&7v—24, BEET7 Vv —L2RANLT
ARG ERBRL T3, H4(a) @ 2(a)0BKE
BRicxt T oSBT L — AR R, ABE BREY
Lv—2Ait, 55U EXSEL ROHIER~— R ICHK
&8hTw3, EXSEL i, HREHGE.-AREEE» S

((Structure-Unit St-TrR)
(I-O-Relations (Vb Vr ME+)
bY¥eM) Behaviour
(SUN (Tr (Term-in (Vb Ib)) (Vin Vout ME+))
(Term-ground (Ve Ie)) (FUN ( (Vin Im AMP)

R Velo)
(R (Tr (Ve Ic)) (Im Vout CONVERT)))

((Function-Unit
(Vin Vout AMP))

(al) A structure frame (a2) A function frame
(a) Knowledge representation.
(Explanation-type Viewpoint(Structure-Unit
Function-Unit Known-Structure-Unit))
(b) Requirement for generating explanation structures.
FBE: (St-TrR ((Vb Vr ME+) (Vb Ve NOT))
(Vb Ve DM-) (Vb Vr AMP)))
WPE: ((St-TrR (Vb Vr ME+) (Vb Vr AMP))
((St-Tr (Vb Ic ME+) (Vb Ic AMP))

(St-R (Ic Vr M+) (Ic Vr CONVERT)))))
(c) Representation of explanation structures.

4 EXSEL 0##2
Fig.4 Representation of knowledge, requirement
and explanation structures in EXSEL.
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BRI B HDREMAETIO0MBTRAEN D, BIETE, WEDLD
BiysEB a3,

tt B4 o ME.(M.), DM.- i3, AHABE/OERRABIF £ 8312
ETH3. MEAM.) &, ANRMT 5 & Hi77H2 2 KB (LLH))
Fncmy 30MERL, DM- iz, ASRH3—ELE UXTF) i
23 L HHBHE—EUT (BILE) 1Kk 3BRERL T3,
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EERT, SHES 1 FOBBS Iz, EREEOHE
ERLLTHREENS, —HlELT H4(c)icE
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2.5 BHAER—X

LEIEC/] T3, BRER& 3T 315 A 2 8o 1 &
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B I OEMABER TS, BHAB—A
2, MR7V—LAREDRBME LTREEh, —0D
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point-f, g, k RZhZN 2.2.2 COLHEDON R
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2.6 ZEETN

BEETFNVE, HR7V—2H{TEA—1 V1T
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(Object name: St-TrR )
Viewpoint-f : (St-TrR (Vb Ve NOT))
(St-TrR (Vb Vr AMP))
Viewpoint-g :
for (St-TrR (Vb Vc NOT))
((Tr R) ((Vb Ic SWITCH) (Ic Vc INVERT)))
for (St-TrR (Vb Vr AMP))
((Tr R) (Vb Ic AMP) (Ic Vr CONVERT)))
Viewpoint-k :
for (St-TrR (Vb Vc NOT))
Analogy : St-FET-R, St-FET-FET General : nil
for (St-'l‘rR (Vb Vr AMP))
\_ Analogy : St-FET-R General : nil )

5 NR7Vv—-LOH
Fig.5 An object frame.
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3,

3. ERmFH

LEIEC/1 &, BE—20EBREERICN T 2 BEFEY
2IT5 AR HEEL T3,

3.1 BB

FEFREREIE, B6 I RT &S KE2DNERRE 2 E
LTfibh 3, &7, BEI—LVORTHETIE, &
BT ~REBREKICTL TE2CHMEL LEBORR
HEDY B, —DR2XREN (ZhE2BBI—L L
%, GOAL £B8 3, 6 i2i3z GOAL1~3 L LBONHR
HELrOMEORLTWS) ELTRET S, RES
N-BES—VOEREE, FOBEIT-—VZEENS
BBRONFBEREIT LD, WRETVOERFUERD

Understanding geal (GOAL)
GOALL1: object understanding based on ch of functi
GOALZ2: objoct und ding based on change of grain sizes.
GOALS: object understanding using known objects.

1: Set of an understanding goal.l

|2: Generation of a guidance plan.l

GOAL achievement or I
a student's question

3: Guidance of extracting an object model.h

Explanation, ‘.;uestion or hint
B 6 BITpEoREAs

Fig.6 Process of guiding a student’s object under-
standing.
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Fig.8 An example of guiding a student’s understand-
ing.
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