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Abstract: Analogy is defined as the application of a matter that we have experienced to a matter that we
are facing. When we try to understand a new piece of knowledge, we usually use an analogy in which the
features of the new knowledge are compared to the features of known knowledge. Analogy can be effective
for explaining a complicated topic, because it involves using a metaphor that allows others to understand
the complicated topic by comparing it to a known topic. In school educations, there are some examples that
students try to solve problems by using analogies. However, the word “analogy” is not used in the courses
of study guide for elementary school, junior high school, and high school. There may be few opportunities
and methods to teach the procedures of analogy and to teach the skill of explanation by using an analogy.
In this paper, a system is proposed that supports acquisition of the skill to use analogy to give explanations.
Experimental results verify that test subjects can acquire the ability to explain topics by transferring the
knowledge that a receiver does not know.
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Fig. 1 Analogy process for creating explanations.
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responding practices).
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Fig. 3 Interface of learning step for listing features.
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Fig. 4 Interface of learning step for finding common points.

3. MABLOEROF2ME

FER"FR" EWSERNS

ana
mE
an

KRxShEd, (s )

LT, ECK, 7K TLIESW,

_4
,’T(P—N BROBL nuae.w& REY BEND o&mw
A5 | KeokihzstoE 52 Rl

BETBNE, 'X&ﬁwta!t&#nb ')tlt?—hkl%wﬁﬂi‘ﬂf(?él.

B, EOUT, BAONRAGEVIRICE, BUEE, K5V ERLTIESN,

B 5 RZ25DERDTBHMEAT Yy 7O T2 =2
Fig. 5 Interface of learning step for finding likened object.

SOFMIMEZ Ko, WHE I TR WITREDSDH
L] LHESINGZIUTNE, KAT Yy TIKRTER A,
424 RADHBDERDIZIHEBERTv T
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IBEL DDDODRNG, ¥ =4y NERIRR D ZOIE
Vb0 IBENPLELEZIONL I LIZLS
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DIBEEEZTHH ). XR=RLIHEDO AR, B
FZH D [CHECK] K% v 24 &, Ahhshriz~R—-2
OMYSOHENR R END. Tabb, LEEEy—7 v
MeR=ZDIFEOFHE LT, ¥—=7 v PEXR-—Z2DZ
NZENIZDONT, 4.2.2 THTHA (1) 12 & 245580 #Y)
SOFMIMEZ Ko, WHE I TR WITREEDSDH
5] SN, RKAT Y TR T LR 5.
4.2.5 BHEOMLHIORERTv T
B OIS T OB AT v 7T, ¥—4v b DR
EN=ZDEHMBED LI ITHIB L TWAEREEZ, T
BETE LT 2#FT-oTHHH. g, ¥—4 v b
ER—=ZEDOMT, TEHZTE L OB THInfHT %
FHOTENTENL, =7 v POELDEFEIZONWT,
Hitr HOWCHT&EEERONDILIZLED
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Fig. 6 Interface of learning step for matching features.

B, £OUT, BRORBABARAL

RIFFEICBNTIE, FHEAT v TOEICER Y TT
BY, FHHEOEOM LIRS D2V, O]
AEOLEIRE LT, BHOMNB T ORSLELEEZ T
Wa, Tabb, 0% ORBOMIIT ETT) 72012
&, HORWEHECT 2R —ZAOFRPUEN 2D L%
AOoNB720, BEMICIIEHEDOE L ZET H LU E
U 5*2,

KATF Y TTIE, 16 DAy T z—A%FNT, FR
ENDBY =7y b ER-ADEHO P T, WIind 25T
XY ATERL, [FHeff)] Ry v 24 2 & RN
Mesld 2 ETHINHITEfToTHH 9.

FRT LY =7y PER-ZADFIE, ¥—7 v MO
W CE ANz Wikipedia [20] 2> 5 85 & 7 5 HEEZ LY
L729 2T, Word2Vec 21] & H\» TR—Z OB T %
PO E 2 2 HEEEZIY L, AFTY =7y MIxt
BT A4 A BINL CHE L. BMofud, EMess
BHMOMEEr AN TRXTERDLEIICHEL, ¥3I—
LR LA LS 2BINL729) A TERT L. T
SHELZIEME 7 2o ~< 7 O 8 EILL EORIGHT %
To7-IREET, £ EICH B [CHECK] K% 24L&, K
ATy TEMT 5.

4.3 EBRXATv 7T
EERAT v 7T, HM2O0HIIRT L), HEDOKT
WA B A7 7 LI Clw 50T, —EOEETIR
EFEATHH) EEbII, ¥—Fy b EN— 20T
DRERED LI, =7y FOFIALEMERLTLE ).
Tabb, ¥—7y M E@ERL2%, DTOFIETHIE
DFHEAAEDTH S .
1. 422 HOWEIHEDNWT, ¥ =7y N0 EDH T 5.
2. 423 HOWHEIZHEOWT, ¥F—F v beR—20H
BREROTTE 5.
3. 424 HOAKICHEONWT, R—=ZZ W23 TH 5.
2 AHOMAKE LT, BUERIN TV B HBITH L C %

Erfb5 LT bw, BEEEORWVD DO LREHOMIG T 2
[ToThH) LB EILNS.
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Table 3 Themes for creating explanation.

¥ =y hEX=ZADOMR | FHFRE

1. /A7)

2. HH 7 T

3. HEAL

4. WHEENAL

5. 3% 7 ) ()
6. Mg H T ) (BLEE)

Ew [Eowl = 1

RF& 72 [EREE] % [PFERE 7213 v 7 — | IR CAHBIL T 728w,
&z T & Mol ISR THML TS,
FEREADHED ] IR R THBIL TS,
&z [Nl & [M2rORE] IR THIIL TS,
[are=] &, MEF] &) BRETHPICKRA THML TS,
BB 22 IR THB LTS v,

eoe EXPLANATION
| XEICOVWTOBREXEEDRHNICEEAL TS,

| (BBTADShIHGMR I ORBRICEI S XBEBER, LDDHDPT<HPTINMEERLTILS L, )
XERHBICRZ D ENTEXT. XROWHM WAL (FRE
OR® TLIE) CHBHTSNET, XWOKM "TH, B8

o --- LK BORM 'X=1— CHBRESNET. XBOHM '1—F
7 REEORH UK CHBHIShET. XEORE ©
R BREORE TEOM CHIBHISNET. XBOR
TR NEORM W OIS hET.

O Ff --- XZa—

91—E7 --- BULK

o i --- BOHIF

o HiE - 2

BB TERL

7 BTSRRI v T =R

Fig. 7 Interface for creating explanations.

4. 422 HONFIZHEDONWT, R— 2D % HIT 5.

5. 425 HONZKIZHDOWT, ¥ —4 v b EXR—ZADYE
BORIFITEIT->TL 5.

Z20%, HHXTOERICHVWE A vy 72— (B 7)
BT, MO OFFRITRE 1,
HMMD XA INNZNEZF OIFIAFIT ONER LT E LTHET
ATEND, 728 21F, Bk Ly ERnolg sns
&, [SCEOR TR SRR [ L 2 ¥ ] ([Tt
FoNFET.] L) UHEIMICATISNS.

ZI—HFRIHEMONRA VDL ELTHET LI ENTE, &
ST OfERE b L2, SR LELZoTWDE Y =7y
M, R=2ZFHWIRZICE Y FHIC 2T 5.

4.4 KIRAFLOWGI—H

KEITIE, KYATFLDWNGE DI —HFIZONTIHER
B, WRI—FOEREIZONT, FEIC L A EEI KD
KEVWEEZLNLDIE, N— ZADPEITE L TR— A2
BYVIDBLDDHHEET LD, T2F—47 v PRR—2
DEWME ENLBVHITONLHBREAT LD, LI H
B EEZONL. RIFEIZBW T, HiETIEO B F
TRTZEEZEMNE LT, FHEOEIIMbDENWI L, &b
K2y =7y MI2—FRL LMo Tn 2 1 HFEEHV S
WiEE o TWAEI ENS, F—=7 v b eSO
BHbHLDEN—RITRET LI LDV TELEMTHN
X, KVATFLOMBRIL—FIZhbbEZ TV,
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¥/, AV a—F L0V T N 2T EHEET A0
PERAV =5 )T TV EMATCULLERSHL I &
R, —REHO 7 B0 ORI IR | T A S SRR 1
BWZEh, BEZNEREFEDLLOTRTO D3
Sa—HITh))BEEZEZTNE.

5. MHICLIBAIXINOEEIESZIT LA
DFHMEER

KBTI, BET LI ATADRL—FOBHAF LD
Ba BT E DD EWEE L 723 EERIC DO W TR 5.

5.1 EEFIE

TEIREHE 2 BT 2 KEEdE, KRFERE 97, REVA
FACE BEMETIEE BT L, FHHLEERLTL S )%
Brxiro 7z,

FEEE, 1 AHIE, [1HHOHEHXOER] 247> TH
5981, [Fa—bM)TI] EFEZAT Y TO [HE
EHTHHME] (@ E RO 8% 270 Tb b o
7o HIISCOERICBWTIE, 3.2 HiCTlRRAN—-2 & & —
7y bORRICHIE LT, & 3 OFRWFXMEROEEL H
BEL, [HHEAHC TP )R T IR L TL 72
S| LHERELS 2. 2HEIL, HEAT Y TO [z
5 b 0% Bolr 588 | oo ofE |, 2ok
1RH&FCHET [2 BHOBHXOER] %, FEEA
Ty TEHOWTIT>Th5o7. 3HEBIL, SWEEH»E
i L7z 2 [ oSt L ¢, IFOEEIZDOWT 5 B
RECHEFHIiZToTh H o7z,

1 3 AF LV THBL20wb o] 3000 3 <3

ENTWETHN?
2. ¥=7y FOREOBEYME  [FHH LWL O] OF
IR e WIS T IcHIF ST E T4 2
3. N—=Z2OBINOBYE . [ 5 d0] OEPT5I1L#E
YTTn?

4. N= 2D OBEINE [R5 50| OFIK D
B VDTl HIT O N TWET N ?

5. M OGN T O@EYE D R Z AT, ) T IR
M THM SR TOETH?
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Fig. 8 Scores of explanations (Averages of the test subjects,

bars indicate standard errors).
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Fig. 9 Number of characters in explanations (Averages of the

test subjects, bars indicate standard errors).

5.2 ERERCER

BRI X o TR S N SC O MR- O %% (Al
Hio 5 HEHOAENT 25 miis) 2B 8 IIRT. §XTD
MEIZBWT, YATAERAVZEISCOMAE %Y
(¢t (WAgE), FA 7)) Ok p < .05, ZOMIL
TRTp< .01l THEADD), KHHIT L OFHEED, 1
EHIZHART 2 BHO s H (CREIC L 2 FEED
ﬁETé) R oTnW, ZOZEDS, WEIVAT

12X BHE I, LD 50D T WEBSOERICRh R A
%otawxa

BRI X o THER SN ZHLOLFHEEE 9 12R
F. 1 HOBHCIZ T 100 LFRETEIrNTWZD

WX LT, 2 B HICIE T 240 UFRETENINL L9 I
Tofz. TxbH 1 AEORKITE, KRAEZHACCHAT
LEOBEEDS LT, FoICHAEET e r o2k
DDV Z AL, L 2EHOKRTIE, FoF|zent
oA % EOTNEZ PR L 72720, L0 oHHTrE
FALIITholzbEZLNS.

AL TIRZICHO SN2 oO, BX U 2HED
FHSCAERUR 2 &1 & 72 &I T 23T b i 7
O 43 HOEKRAT Y TOFNEL, 4, 5 OfE) %3 4
WRT. 72720, BBSCR O 2 IS S 7o #KiE
4.3 fiCHlmA7FHAER A v ¥ 7 = — AZHBICAT
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F 4 FHHOPCTIRZACH WS NZFEHOR, B X0 2 [MHOFHHA
SRR 35 VT & 72558 L HISAT T 2347 b i 72 o # (1
BeEsryy)

Table 4 Number of features for being used to 1st and 2nd ex-

planation, and numbers of matched features in the
2nd time of creating explanations (Averages of the

test subjects).

I Z W S 2 [0l H OFEH S ERRE D

N7 o % R Lo e o
B 1EE | 2@HE | =% | X—=2Z | *iE
B | B vk fFiF
[5] 2.9 4.8 5.4 5.3 5.2
R 1.3 2.8 5.1 4.9 4.8
AL 1.6 3.1 5.2 4.8 4.6
Uit YN[ 1.3 3.1 6.9 5.0 5.2
g (BLF) 1.6 3.2 4.8 4.4 4.1
g (BE) 1.3 2.9 4.9 3.8 4.2

ENDHHOATITHICH Y P ENT, Kz = HWTE
MMOFHIATON TS L%, KD 3HDELE LD
B L2bDODOHER>T VA,

IR ZZHW SN oKIE, 1 REAS 2 1 H TN
LTBY, ofh) % & L 728 X 2350 frbh s
IV o) h 2D, T2, 2HHOFEHATO
PEBRRICIE, =%y hER—ZADZFNFNRIZONT, 4
PO 5O H TSN, ZDITE A EDORERIZOWT
ICfF 2 b Tz, FEiC, FA 7 3 R h 7T
VUMD, ¥ =4y b EN—2 L DEYEE R4 Z &
HELWEEIST LT, £ 0flE S OiefT i 247
IZENTELI)IZEoTW, IN6DZEns, #
BEIEHOTFIHLHRL, FEzdF)2TENoD
BT 247V, FRE b LICHSCEIER TE A X912
Tholzbwnwz b,

L2L, 2 mHOFATIERIEZ, *ISfH T 217 o 7248
BO (£ 4 OWIEAHTORE) &, RAICHW SN
Mo (374 02 MHFEPXZOHE) I[IEETOENAL
. TR, ¥—=4 v PER—ZDOREE LT, EVOHE
PETIE G CHESE LTHIT NG TR TV
CEILE B3, 20D InfHT 2479 BZiE, dIiEd s
A DS UL 72 D D HE 5 7 D H % KB L 7zt e i i &
D, BRI X SRR, EESOAREFIE LT
BEAT) LI ICT 2R EOUBEFMEENS.

RE5IRTHEET V7 — FOREIIBVTYH, HEFEEE
BOEEOFIEAZHM L2 RELTBY, 3L AL
DWERE DS TED L) ok W& L. DT
ENb Y, WEBEIEIVATLARFHATAILICE ST, B
WOFIEEIRT LI ENTELEEZZONS,

b B/ S N7 ERE OFW L OB Z R 6 12RT.

BfeE AR, S0y MR A LW RS H A5, N— 2RI
k) Gl
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Table 5 Questionnaire results (Number of test subjects).

| 5 4 (@) |2, 1 (%)
FiOFIHLZBBECTEE LA ? 9 0
FHEACE D L)) F LA 8 1
S EHEDSE R 72 L B F T 200 ? 9 0

6 b LA A L NIHERE OO
Table 6 Example of the most changed explanation.

(1 HH) arye=i&, MEF] LwH@lEmc, 1y -5y biC
Rz Hbb, arE=id, 24 BHWOTHIFITLL, BKLWwb D
WHIFEAETICALD, 45—t ML, 24 FEE W2 THFH
TE, BRLWIERIZIZEAETFITAS.

QEH) 223 AY— b 75 YRR DI ENTEFY. O
YEZE AT T+ yOGELEE [FR]] THHEWH)ZET
T. a0 [EW] 3AY—b 75 O [ 282
Mo nEzs. A=t 74 23ary 37 FCHLHIE
PRTVEV)OLHEFIEEbNLHHO VD EDTT. Tk
Mo, A=z SADNEHID S ) BEho$ Sl dizay
Codh b ENLVIOFERTHLEShNL TS T L HHERE
TEFY. a0 (24 Bl XA~ — 7 4 ¥ O
[WOTHEZTH ] IR onEy. Av—b7 4 VIEF
TIZHNIE DO TH EZTHZOMWAER M) & & AT & TRLEM
FTE., ZoZers, ayEobigha CAICLERLONT
E 7RIS 2 RICE TR CE B 2O KREMAITH L LV T
ENTEET. a0 TR BA~Y— M7+~ OF#
[77) S onEd. Av—F 74 v oflididz g
ADT TINRASTBY, CORREEHo THA LRI ENTEE
T. A oM CADENEHHZ LD TEET
I ORI [RpELBV] 1ZA~— b7+ >~ DR (035
WRBAHF SN E T, A= 7+ 2iE, BRoEFEAEDAA
WCE S THAEEFETA720ICIELTFEREL>TVET. ZOZenb,
Vb, EFTALELETRPELRVDDE LS TWA T EATH
RCXFT. F72, aVC0EM (2 —#] Bxr~— b7+
YOR T AT IS SN ET. Av— 74 YIRSk
AR A A >~ DFHEE T, TS H A THERREA DWW T
WLDIMER S L CwET., ZoZehs, ayE=ZILB
WThHba—d, AROEWYTIIRZVWY -V ABFHTE
LIRS L TnhbEnw) e caFEy. Dbz
Mo, AVEDEAY— N7 4 VIXIRADZENTEET.

L HDOFEHLTE, Rz zHWTwabon, -7y
b &N = 2 DI OFIER E DRI A3 H55 T 7
EpoTwah, L L 2 BHOBBELTIE, %< O
HIFonsb L bz, ZORITIITONLE LI Ik
72, ZOMEMIE, BlE L THIF/mEEZITTRL, %<
DYEREDOFHP LI BV THER T A 2 LA TE. 2o
L, WFROBALRHBRE~OEBRZOR ALY Fdk %
E b, %L OWEBREILE D F LB X B HHOFIEE
HShhpotzlzh, KVATFTLADIEHIZE >T, XD
NEDPRECYFEEINEEZOLNS,
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MXTIX, HEDEH - TWAHRE, FOMEEmS
VAR Z AR, FEAH T2 )R AT
BAFXNVOWEETIET LY AT LARIRE L. FHMtiFR
&Y, YATARHCTHEED, 500 R W&
TRZARNEZICOT NS WREMZ FERE L /2.

L1R1E, FHEEZ H T HRRSEZ T TR, HLWH
RHHEC L o THET L 720 OWHA, F7280EE v
FLWEZFEERLTELRMAIIIRL T E vk E
ZTW5,

HE AW LOTKIIT T, EHEDOH 4 IIEKRER
WhaAAYIEWREET LA, I L TUEHWAL
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