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A Design of Mixed-Initiative Learning System
——European Geography Learning System—

Ryoji MATSUMOTO, Taiho KANAOKA, Shingo TOMITA and Toshihiko OKADA

Abstract

Recently, several researches on CAI (Computer-Assisted Instruction) system utilizing the information
network have been developed. They intend the system to have mixed-initiative, that is, both the system
and the student can initiate conversation by asking questions each other.

As one of such approaches, we design the “European geography learning system” based on the concept
of Quillian’s “semantic net”. This system is programmed by the symbol manupulating language LISP, and
both the student’s input and the system’s output are simple English sentences.
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(1) </RUN R-RED

(2) TYPE OF INTERACTION. IT MUST BE ONE OF THE OF FOLLOWING.
MIXIND . OR ,0/R

(MIXIND

(3) DO YOU SELECT FORM OF QUESTION ? YES OR NO ?
(YES)

(4) D0 YOU SELECT CCUNTRY ? YES OR NO ?

(5) DO YOU SELECT QUESTION ? YES OR KO ?
(ES)

(6) SELECT AN ALTERNATIVE THE LIST |
(CAPITAL INDUSTRY AGRIGULTURE TOPOGRAPHY MINERAL CITY)
CINDUSTRY)

(&) PLEASE ANSWER THE FOLLOWING QUESTION .
THE PRINCIPAL INDUSTRY OF NANCY IS ....
=(METAL MECHANICAL:- [ND CHEMICAL-IND)

YES. THAT 1S FINE,

(8) PLEASE INDUSTRY IF THE FOLLOWING STATEMENT |S YES OR NO ?
THE INDUSTRY OF BREST 1§ .. ..
MECHANICAL - IND
=(YES)
YOUR ANSWER IS WRONG .
MECHANICAL-IND IS THE INDUSTRY OF TAURON

(9) SELECT THE INDUSTRY OF NICE FROM THE LIST .
TEXTILE-HANU
CAR
0L -MANU
SILK
MECHANICAL - IND
«(TEXTILE-MANU Q1L -MANU)

YOUR ANSWER 1S INCORRECT .
OIL-MANU 1S THE INDUSTRY OF STRASBOURG

(10)  PLEASE ANSWER THE FOLLOWING QUESTION .
THE PRINCIPAL [NDUSTRY OF LUBEI 1S ...

NO. THE INDUSTRY IS ...
TEXTIL-MANY
MECHANICAL - IND
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(31)  SELECT THE INDUSTRY GF SAINTETIENNE FROM THE LIST .
011 -MANY
TRON-MAKU
CHEMICAL -MANU
SHIPBU1L.D NG
TEXTILE -MANU
=(CHEMICAL- IND QIL-MAN)
YOUR ANSWER i> INULURRECT |
O1L-MANU §S THE INDUSTRY OF MARSEILLE
CHEMICAL IND IS THE INDUSTRY OF MARSEILLE
THE OTHER COURRECT ANSWER IS ...
IRON-MANU
TEXTILE-MANY

(12)  SELECT THE INDUSTRY OF STRASBOURG FROM THE LIST .

0 1L -MANY
SHIPBUILDING
TEXTILE-MANU
MECHAN [CAL- IND
= - )
YOU ARE CORRECT .
(13)  FLEASE ANSWER THE FOLLOWING QUESTION .
THE INDUSTRY OF LIVERPOOL IS ....
=(1S THERE THE PORT IN LIVERPOOL)
YES.  THAT IS RIGHT.  PLEASE ANSWER THE OUESTION , ONCE MORE .

(14)  PLEASE ANSWER THE FOLLOWING QUESTION .
THE [NDUSTRY OF LIVERPODL IS ....

=(SHIPBUILDING)
YES. THAT IS FINE .

(15)  SELECT THE INDUSTRY OF LILLE FROM THE LIST

SHIPBU LD ING
CHEMICAL - IND

MECHAN [CAL- IND

01L-MANU

TEXT ILE-MANY

=(MECHANICAL - IND AIRCRFT)
THE FOLLOWING DOSE NOT EXIST IN THE LIST OF GUESTION .
AIRCRAFT
THE OTHER CORRECT ANSWER IS ...

CHEMICAL - IND
TEXTLE-MANY

(18)  PLEASE INDICATE IF THE FOLLOWING STATEMENT 1S YES OR NO 2
THE INDUSTRY OF TAULON IS ....

MECHAK ICAL - IND
=(YES)
TEXTILE-MANY
THAT' S RIGHT .
(17)  SELECT THE INDUSTRY OF GRUNOBLE FROM THE LIST .
FooD

MECHAN ICAL - IND
CHEMICAL- [ND
ALUMIN UM
TEXTIL-HANU
=(0/8)

Fig. 1 & & # (2)
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(BOROER ING ((5) (NORTH FRANCE)
(WEST PORTUGAL)))

i ) Yo

[PORTUGAL } \.
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(18)  WHAT IS YOUR QUESTION ? (25) UMATTls V::RAOUESTIUN ?
) ~(WHAT 1S HALAGA)
T _LANGUAGE

= LONOON)
MALAGA IS, ..
THE LANGUAGE 1S, .. CITY
ENGL 1SH
(26)  WHAT IS YOUR OUESTION ?
(19)  WHAT IS YOUR QUESTION ¢ ~(TELL ME ABOUT PORTUGAL)
*(1§ THERE THE PORT [N MALAGA)
80 PORTUGAL #84
1.D0 NOT KNOW. BUT THE MALAGA 13 NEAR MEDITRRANEAN-SEA X SUPERC %
COUNTRY
(20)  WHAT IS YOUR QUESTION 7 X LOCATION x
=\WHAT [$ THE SECOND BIGGEST CITY IN ENGLAND) IN  [BER)AN-PEN
ON ATRANTIC-OCEAN
THE SECOND BIGGEST CITY IN ENGLAND 1S, .. X CAPITAL x
BIRMINGHAN 1100000 L1SBON
(21)  WHAT IS YOUR QUESTION ? (21)  WHAT IS YOUR QUESTION ?
=(WHEPE IS SPAIN) =(JELL ME MORE ABOUT PORTUGAL)
SPAIN 1S | OCATED IN IBER:AN-PEN 9% PORTUGAL #u4
LATITUDE 36 43 , LONGiTUDE -§ 3 ¥ SUPERC x
COUNTRY
(22)  WHAT IS YOUR QUESTION ? * LOCATION x
=(TELL MC ABOUT THE INDUSTRY OF SPAIN) IN  IBERIAN-PEN
ON  AIRANTIC-OCEAN
MAORID ------ CHEMICAL-IND . TEXTIL -MANU X CAPITAL %
BARCELONA - COTTON IND , MECHANICAL-IND L1SBON
- SILK-CLOTH , SHIPBUILD!NG , CHEMICAL-IND x ClTy x
- TABACCO L 1SBON
= SHIPBUILDING , OIL-MANU , METAL-IND , CHEMICAL-IND POP O
= CHEMICAL - IND X FOPILATION 3
- SHIPBYILDING 8760000
- 1RON-MANU ¥ POPULATION-DENSITY %
- SHIPBUILDING , IRON-MANU , MECHANICAL-IND 95

SANCEBASCHAN - IRON-MANU , MECHANICAL-IND , CHEMICAL-IND

(28)  WHAT IS YOUR QUESTION ?
(23)  WHAT IS YOUR QUESTION ? =(MIXINT)

(IS THE CAPITAL OF SPAIN LONGON)

(28) DO YOU SELECT FORM OF OUESTION ? YES OR NO 7
NO.  THE CAPITAL IS, .. =(NO)

MADK [D
(30)  PLEASE_INDICATE iF THE FOLLOWING STATEMENT IS YES OR NO ?
(24)  WHAT IS YOUR QUESTION ? THE MINERAL OF ENGLAND IS ...
~(TELL HE_ABOUT THE_TOPOGRAPHY OF SPAIN) COAL
TANGUSUTEN
A6 SPAIN N TIN
% RIVER % MERCURY
EBRO-R IRON-ORE
TAJO-R “(¥ES)
DOURD-R
GUADJANA-R YOUR ANSWER IS WRONG .
£ PLATEAN x MERCURY IS THE MINERAL OF SPAIN
IBERIA-PLAT TIN IS THE MINERAL OF PORTUGAL
£ MAUNTAINS & TANGUSUTEN IS THE MINERAL OF PORTUGAL
PYRENEES-HTS Fig. 1 & (4)
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40 (ON (BAY-OF-BISCAY) (BAY-OF-L[ON) L MALTREILT B &) HEVTH 525,
50 (ENGL ISH-CHANNEL) (DOVER-STR))))
60 (LOCATION2 ((6) (LATITUDE43 51) (LONGITUDE-5 7)))
10 (BORDERING ((5) (NORTH ENGLAND)
80 (WEST BELGIUM LUXEMBOURG WEST-GERMAN SWITZERLAND Table 1 #5844 L+ 0olE
90 ITALY MONNAKD )
100 (SOUTH SPAIN)))
110 (POPULATION ((2) 53000000))
120 (AREA ((6) 547000)) HeL LEREORE &
130 (LANGUAGE ((5) FRENCH))
140 (CAPITAL ((D) PARLS))
SUPERC AP TAL-----n- ¢ty
(SUPER CONCEPT) LEMso R
- sommeeneees T L Er— COUNTRY
350 (POPULATION-DENSITY ((3) 96))
360 (COLONY ((6) GUIANA SOCIETE- IS NYUUKAREDONNIA SUPERP MADR ID--=----=~~ SPAIN
370 TUANOTU- IS MARQUESAS- 1S )) (SUPER PART) TEME TS
380 ) FRANCE ) SPAIN-~-==emenne EUROPE
390DEFL IST(((SUPERC ((0) CITY))
400 (SUPERP ((D) FRANCE))
410 (CITY ((0) CAPITAL)) EXAMPLE SUPERC OBBIT T | COUNTRY---SPAIN, FRANCE. etc
420 (LOCATIONT ((1) (NORTH OF FRANCE))) o
430 (LOCATION ((4) SEINE-R))
“ (POPULATION ((5) 25910000 NUMBER | IN FRANCE))
450 CINDUSTRY ((3) SYNTHETICFIBER AIRGRAFT CAP MECHANICAL- IND
180 GROCERIES))) PARIS) APPLIED/TO HROMMER [TT 0 — COUNTRY
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2 ) WHERE~

3) WHAT~

4) TELL ME..ABOUT~
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Fig. 4 ENVEAHRDOL 27 AN TONEDKN

ER : WHAT LANGUAGE IS USED IN LON-
DON?
J&%& : THE LANGUAGE IS ENGLISH.
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(4)
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(8)

(9)
(10>
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12)
(13)

WA Rk M BR-EE HEE - EE B2

>/RUN R, BLACK

SELECT AN ALTERNATIVE FROM THE LIST .

INSERT ,DELETE , NEW-DATA , LIST
= INSLRT

INPUT FILE NAYE .
«R-TEST

NAME OF UNIT ?
=PORTYGA]

NANE OF PROPERTY ?

|

VALUE OF CITY
=PARLS

VALUE IS INSERTED .
NAME OF UNIT ?
=*PORTUGAL

NAME OF PROPERTY ?
~LANAL

CANAL [SN°T IN PORTUGAL
DO YOU WANT TO ADD IT 2 YES, NO ?

YES
INPUT VALUE .

INPUT VALUE
- A

INPUT VALUE .

VALUE IS INSERTED .
NAME OF UNIT ?
$10P

Fig. 5 F—#ZENv a2 Iv—Yay

(14

(15)

(18)

(18)

18)
@

21)

(22)

(23)

(24)

(25)

Fig. 5 F—4#0LEEDaIL—var fl(2)

SELECT AN ALTERNATIVE FROM THE LIST .

INSERT ,DELETE , NEW-OATA , LIST
1

INPUT FILE NAME .
<R-JEST

WHAT DO YOU WANT TO DELETE ?
UNIT , PROPERRTY , VALUE ?
=PROPERTY

INPUT UNIT NAME .
=PORTUGAL

INPUT PROPERTY NAME .

PROPERTY IS DELETED .

WHAT DO YOU WANT TO DELETE ?
UNIT , PROPERTY , VALUE ?
YALUE

INPUT UNIT NAME .
=PORTUGAL

INPUT PROPERTY NAME .
=ClITY

VALUE IS . ......
((3) LISBON PORTO PARIS)

INPUT VALUE .
«PARIS

VALUE IS ... ...,

((3) LISBON PORTO)
[NPUT VALUE .

VALUE IS DELETED .

WHAT DO YOU WANT TO DELETE ?
UNIT , PROPERTY , VALUE ?
=S10P

Vol. 35 No. 2 (1985)
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SPAIN, PORTOGAL, FRANCE, ENGLAND,
WEST-GERMANY

F— B N—RZEBROF Y hOEZHERWTHESR
Pazv FELTEZTWBRD, bHEICEETAHE
WEAZ D, FoeEAMETY, 2=y b
2BEFT, TarIhiEo EETHLERIR
v,

F— L, bIROHTTITANCEZLRTY
6®T%¥KEW,M%&Eﬁﬁémw.%C?,%
L AEEIC T — 2 osEm, fm, HiR, VR TR
257a 5 AEERLE.

F— 2 OZEE, &M, YR hiE, R-BLACKLZWS
TrANERBTHI LI T RIZENTE
5. = DEEF & Fig. 577,

(26) SELECT AN ALTERNATIVE FROM THE LIST .
INSERT ,DELETE , NEW-DATA . LIST
=NEW-DATA

(27 INPUT FILE NAME .
- IEST

(28) SUPERG
RIVER

(29) SUPERP
=RORTUGAL

(30) LOCATION]
=(WEST OFF PORTUGAL)

(31) LOCATION3

(32) LOCATION
=(L 1SBON)

(33) INPUT UNIT NAME |

(34) SUPERC
$10P

(35) SELECT AN ALTERNATIVE FROM THE LIST .
INSERT , DELETE , NEW-DATA , LIST

(36) INPUT FILE NAME .
“R-IEST
3n INPUT UNIT NAME .

“SOLT-R

SOLT-R
(SUPERC (NIL RIVER))
(SUPERP ((0) PORTUGAL))
(LOCATIONY ((1) (WEST OFF PORTUGAL)))
(LOCATION ((4) (LISBON)))

(38) INPUT UNIT NAME .

(39) SELECT AN ALTERNATIVE FROM THE LIST .
INSERT ,DELETE , NEW-DATA , LIST

Fig. 5 F—40EEN aILv—-—var fl (3)
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