92

Client/Server Zde] vle}-S F A3 94 25 AAH AA 13

WX 97-34C-7-10

Client/Server 2Ho] vlgre & A58 94 35 A| A8

AAlel 4

(Design and Implementation of a Distant Intelligent
Tutoring System based on the Client/Server Model)

BAEY BHEE* HERH
(Mok-Dong Chung, Chong-Ho Woo, and Dong-Suk Shin)

2

g‘_!:

B =2 2wg AREAA 8= 94 ITS Q) Distant English Tutord] Q4] Al2=e] 33
At Tl TgE Aole) o] AlxHlE vFolr) ofolr} ol SERlElA Ao EE AR lEA
7] ¢1sle] wmekElglel. Tutorts gl Bdlle] 8ol o} Ak w8 A4S Addsle gaxiE 584
o8 &3 4 glvy. ®F Distant English Tutor+= Remote Data Management Client/Server 2ol
vlekg 73] 7 Oracle7.3% PowerBuilder5.0-8 ©]83}%] SparcStation®} Pentium PColl F&83}%ith

Abstract

In this paper, we design and implement a prototype of the distant ITS (Intelligent Tutoring
System): English Tutor which is running on the Information Superhighway. It is designed for the
purpose of teaching the English conversation effectively to the students whose mother tongues are
not English. The Tutor could choose appropriate tutoring strategies and teach the students
effectively according to the contents of the student model. And also it is based on the Remote Data
Management Client/Server model and implemented on SPARCstation and Pentium PC using Oracle
7.3 and PowerBuilder5.0.
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Client/Server 2dllol vlet-& F 2158 974 24 Aade A 78
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gAE

t_dictation.try = 0
Rule(7-Tutoring : Dictation

IF
1) DTG = 0 (DParser(l) = 0) &
// i-th Dictation Test Fail
2) DTry(i) 1
// Second Fail
THEN
1) dictation oA e F-E-2
&
2) B¥ RS #3 Ay
&
3) 25 HeolEe 7=
& // 85 o] B t_errordtHlo] B
4) E91 s4o] Folgt SoFsle B3
F3, molz &
// ie. Side effect [ saide fekt ]
// t_hintdtl.wav
5 &4 A& o] 52
&
6) Dictation Test A%
// DT() = 0% t_dictation.task_id
=i &
t_dictation.result = 0
DTry(i) = 1 t_dictation.
task_id =1 &

t_dictation.try = 1
Rule08-Tutoring : Dictation
IF
1) DT@G) = 0 (DParser(i) = 0) &
// i~th Dictation Test Fail
2) DTry(i) =
// Third Fail
THEN

—

dictation Foll4] == FE-2 <4

A=
=

FES E3 A

R

w

) 2.5 HlolEe 7|18

& // 2F Hlo]E2 t_errordtHlo]E-

4) £z} =) o 215}

// i.e. Reduced form of "have”

//error type B A} sound
(wav)

X .} =0

Have I met you before?
What have I ever done to
deserve it?
5) 4 A& o] EFE
6} Dictation Test A%
// DT(G) = 0% t_dictation.task_id =
1 &

&
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t_dictation.result = 0 e.g. far away [ fare wei]
DTry(i) = 2+ t_dictation.task_id = side effect [ saide fekt ]
i& That’s a good idea.
t_dictation.try = 2 I was afraid I'd be late.
Rule09-Tutoring : Dictation Coffee keeps us awake.
o . . error type #33 : Consonent Transfer
1) DT(i) = 0 (DParser(i) = 0) eg. wrap it [pi rop )
& // i-th Dictation Test Fail K WrapIuD .
] tell (h)im [te lim]
2) DTry() = 3 . . L
. finds it [ fain zit ]
// Fourth Fail ..
THEN I live_in_a house.
o o At what age is a person at_(h)is best,
1) Show Explain(i) // Explain(i) 0. 407
+ t_errordt %% topic_id, test_id, C; I.kee g fow davs?
it for W LY
Ino, errorl, error?, error3 o2 — Rt foLa fe ay
t_hintdtlellX 8% explaing &38| FE go] e t}e} Atk t testdtl - t_testdtd
A Adegsly, (23 A A2 FEe A4
oA WEX BE-L Dictation Testell4] 2l
2, t_hintdt2el4 3% hlinel -3 il N 1M sbt
A display s T, Al e @ B 7FeAel Sle e vEhia glok
taskE oA TR e AR AT F .
t_testdt] (7} Bl2E2] 19 lined viehd)
£ ## tasky t_dependencyelr #
x_q topic__id | test__id | wav ans errorl | error2 | error3
2) Return // skip the current test
// DT = 0= meeting | 41 How are you doing? | How_are | doing
t_dictationtask_jd = i & 42
t_dictation.result = 0
DTry(®) = 32 t_dicta- t_testdt2 (Z+ A2 29 lined vehyd)
tion.task_id = i& topic__id |test_id| wav ans errorl | error2 | error3
t_dictation.try = 3
Dictation Teste} ##% error typee & 5074 meeting j]? | golo church. | golo

'2 Aged 2 39 €2 9 oen 2ok
#4 1 Be AR ok, #32 1 AdF A Tl HEFT (testdt3 (2 B2 39 lined Uehd)
2] o]E, #33 : A3} FollA AR olFol WFH

topic__id | test_id | wav ans errorl | error2 | error3
oAlojet.
meeting | 41 Can | keep it for a few days? | Can 1] keep | for a
error type #4 :_Reduced forms of "Be” 0 i
am [em, m]
Am 1 early? t_testdtd (7} el2E2] 49 lined Webd)
What am I going to do? topic_id | test_id| wav ans errorl | error? | emor3
Who am I for?
are [or, r] meeting | 41 That's a good idea. That's
Are we having class this Satur- £ a ‘

day?
How are you doing?

t_hi ¥ i o|x = Aol AHEE2
When are we getting together? ~hintdt] 2 ¢ hintdt2el4 wav ada ~=

is lez z] o] E& F2| sound file(wav) °o]tk explaine

Is it true? error typeol] wel A9l HFolc} hlinel -
How'’s it coming along? hline3-& &A7t AlAZ &8l error types} FARE

When is her birthday? 73%-2] sound(wav)elt}l t_errordty E5Al} dic-

error type #32 : Weak vowel transfer tation test Al A E& errorg 7|53} Ho]Ee[rk

(533)
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t_hintdtl (Rule073} #4, wave 7Bt #he-& vehi)
topic__id | test__id | Ino | hint__id wav explain
meeting 41 1 1 arelar, r] |"1EAL + be + F(HFAN = FYAAL FPrjoieiz is-
41 1 2 doing |-ing® “g" ¢l 2
41 2 1 go to  [to 5] ALF A [te, 112, Z&F I [relZ e
41 3 1 Can I |AFo e ool theel 8o Azlkshe tlojrl om 222 =gl o34
41 3 2 keep it |ARFCE Frbe Wo thgell BEoR Allshe tlelrl omd A8-g gl 994
41 3 3 for a |A22 Brhe o ool 2802 Alakshe wol7l 21 282 2ol 94
41 4 1 That's a | 228 [6]2 A2 Dol 2%l 4= ©o]e] BxlLdl| o] %A e

t_hintdt2 (Rule083%} ##, wav+= hlinel-3&-E2%)

topic__id | test_id | Ino | hint__id | wav hlinel hline2 hline3
meeting 1 1 1 Where are you headed? What are his askings? Are you new here?
41 1 2 I'm going home. What are you looking at?

t_errordt (50| &5 Hlo| &, errori= 27)3ke] 0)

sname topic__id | test_id Ino errorl error2 error3
Hong, Kil-Dong meeting 41 1 1 0 0
41 0 0 0
g AT A ok wgge ol sy F IR
B R Rule22-Tutoring @ Reteach
off WEA Zla Fols wSIAE AAIL AA P
gloflA skpxlr} 53 anchoring S 814 &8 A% current level = & &
. . . . age(WT(1)+DTH+LTE)+VT(
ol FEAR] wet S Hel, St S e e WD A VT
ol anchoring 3P Zxteel ¥ task@ =H] RTry(i) = 1 // 2nd Try
) . e THEN
% %7 e Wk BIAYL Fuale) 5 S DTM-LTG -
&7 Fhad Wk 2EASE Sl ol WT®H=DTH=LT@=VT{)=RT() =
2b e FRel sl gol At Ahdgk vigelld 2t 0 &
& g s Al deles YT oS B Vglfw(i?;DTory<i):LTrY<ig\§/Try<i>
_ . s _ =RTry() = reset
& wEI ASel] Jg AL FHID Aok 257 current level = 24 & // curr-
L 70%, FHE 75%, TES 80%F A Adow A ent level 4
ek Tl Aol B PAEA ok A AR sk A
A QAR A SExle] wda
RulelS-Tutoring : Reteach o o _ L .

I gl Herte] wg vl Hrlshs 3ot} H)
current level = £ & el 442 Taskel wel sk elree] Ho
ivgr;ge(WT(x)+DT(1)+LT(1)+VT(1)) WA S 1Al (ask® ZESH] Ul skl
Rtry(i) = 0 // First Try HAEE Z3F 2Asl] AEdht HAaEe Ay

THEN Z. 10] AL F}EF 3 == °
WTH-DTO-LTO-VIO-RT(-0 = A s taskzk 277Held) elF 37he]

& taskE ghebd Tutorts HIAEE gl o] 739 &
WTry(1)=DTry()=LTryD)=VTry(i)= HFAP) HIAES U8 Qskx] gow HAES dkx]
RTry() = 0 & // reset N o )

/. WTG : twritten. 2 AESA taskE 5 4 Qo) whA 23e
task_id=i &

t_written.result®}
WTry(i) : t_written.try

AF7HA] 38 Wk task

(534)

AA 48 e E 3t s AL ohe Rk

Rule0l-Testing : Initialization
IF
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S@) = S(i+1) = S(i+2) =
// BE FRWE] 3709 taskE S
// S(n)& %F AZE ey
R@G) = R(i+1) = RG+2) = 0

/3t test® WA ¥gkowd

THEN
Initialize Test
// S(n)& t_plantask_id (e.g. 101,
102, 103)
// R(n)&  t_result.task_id(e.g.101,
102, 1039) grel task_idell & )
174]334] AR el ghellA] H=EZTh S
T e FHeE HiEZR] HAErF @O
5’—3134 9] o8-8 A x glemR task—‘?:

2oli] "HAESEE 3l3 9ok

olgt sy A=he sEAte]
3 Azel wel $Ho THHL s Al o)
sheal wule] e ) Wi mE reset AlZIch
stz ") 385 whAy] Ao & s
Aesled Saizka] whe wel [ ARE
ok AR ezl

W& A} gy Al

AZ O
TS

A3k

. Distant English Tutorel oflet 8

1 Eu8e] 4

odod 2] Oracle?.3% ©]43k¢d SparcStation®l]
A 7 gl o2 #EislE ARl relationsel
k. t_topice 9709 topicell #¥F relation °|i,
t_task: 7} topic®] 7H7He) taskell g}, t_image®}
~_soundl2 7} task?] .bmpel .wav A& eh

1= relatione]th

CREATE TABLE t_topic

(topic_id VARCHARZ2(10),

description VARCHAR2(50),
CONSTRAINT t_topic_topic_id_pk PRIMARY
KEY (topic_id));

CREATE TABLE t_task

(task_id NUMBER(4),

topic_id VARCHARZ2(10),
CONSTRAINT t_task_topic_id_fk
FOREIGN KEY (topic_id) REFERENCES
t_topic (topic_id),

textl VARCHAR2(40),

hanl VARCHAR2(40),

text6 VARCHAR2(40),

han6 VARCHAR2(40),

=+
F5)

(535)

FUE CR TR 101

CONSTRAINT t_task_taskid_topicid_pk PRI~

MARY KEY (task_id));
CREATE TABLE t_image
(task_id NUMBER(4),
CONSTRAINT t_image_task_id_fk
FOREIGN KEY (task_id) REFERENCES
t_task (task_id),

LONG RAW,

CONSTRAINT t_image_task_id_pk PRI-
MARY KEY (task_id));
CREATE TABLE t_soundl

bmp

(task_id NUMBER(4),
CONSTRAINT t_soundl_task id_fk
FOREIGN KEY (task_id) REFERENCES
t_task (task_id),
wav LONG RAW,
CONSTRAINT  t_soundl_task_id pk  PRI-
MARY KEY (task_id)});
e At 2ol #3E A<l relationo]th

t_smodel& task_ide} 3% level-d vehdlaL t_plan
& EBx gy} vk & AZe| , t_taught= 7t
task®] HAE, A 5-S Ergt ZAE vehy

E7]v SH-E
+ relation®]th

CREATE TABLE t_smodel

(sname  VARCHAR2(15),

task_id NUMBER(4),

clevel NUMBER(4),
CONSTRAINT t_smodel_sname_task_id__pk
PRIMARY KEY (sname));

CREATE TABLE t_plan

(sname VARCHAR2(15),
CONSTRAINT t_plan_sname_fk
FOREIGN KEY (sname) REFERENCES
t_smodel (sname),

task_id NUMBER4),
CONSTRAINT t_plan_sname_taskid_pk

PRIMARY KEY (sname, task_id));
CREATE TABLE t_taught

(sname VARCHAR2(15),
CONSTRAINT t_taught_sname_fk
FOREIGN KEY  (sname) REFERENCES
t_smodel (sname),

task_id NUMBER(4),

text NUMBER(4),

sound NUMBER(4),

interpretation NUMBER(4),
CONSTRAINT t_taught_sname_taskid_pk

PRIMARY KEY (sname, task_id));
2. Distant English Tutor®] glejsle]x~
st clelHol st slolselcield ol 4omA
T LS dgAkelAl 7] AR $EE
ANGeEH Beel EHE FEE sldeh 3
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A8l 28z FERE FASI] g x4
F7k AR wAe] ot slelFvit]el AEH
Ql Fo|HE B} FHFss daERR ohet e
3, v[tle, ARE 5 Heut|olE thFe] T 3]
Heses gyl (BB

gl I Hlol2s 2oish, Al o] Bt 2&
A e, 33‘]—4 shd, HIAESP, g
218 ¥ F8AHE H9F= map FHoE TAE
t} olFollA wSEPHI map FHS AEEH o
3}zl

1) g2t °1Ei5ﬂ°]/‘3] o5 sl A

b AdEfFlol At taskE el 3, FAE
vebl= g, W88 sk b, el g ol
u|AlE Hols 3hd, sS4t HELE AE
vl 7t HEL 4| 3eR Eol7k= home WHE,
A& AL AMA R HE R A shdeg Eoly)

e

L

+ back ®E, taskolx AHAEH o] FAbe] Al
F 5% 7 e 271 HE taskd 3 S B
= oA wEe] sivk 7 #AbE E719 siME ¢
g HED 2 £ gkell vk 23 82 Distant

English Tutor Al2#e} w88 98 < b9
25 Jehiz gjck

Answering qunﬁen: lbom youutw
j];]‘ Do you live here? 3

Plizre s sauny

J_j N, ' fram Seou!

! UHLL L M B A RELCH

ﬂ_j‘ My name's Bil From San Francisco
WP WOB2 YUY WERASIRA ST

_JQ‘ My name's Min-ho
| IM B2 MEYUT
i L What line of work sre you in?
] glxaﬂs oHE W 2 AU - 8 L
.. |- ppnp—
‘\ olus snpun @g-
T 7T

a8 8. <z} A He) 8 gy shH P&
Fig. 8. Learning window for Student Interface.

2) Ak Alejso] 28] map B 4
slolzimit]o] Al2glefix] 7Hd & A4S hyper-

spacel|A®] Wb A} Q1AH ¥bg B 4 gl
o} 1B olg s $isiA ofe] A e e
& 5 QAT B =Follx] At WS map WY
ofct. & AA| hyperspaced|4]2] &z x5 =i
o= FAFo R W Aol o FAHE FH
&3l i =3l ok geRl Qe se]Ad

Client/Server 9ol v}er-& & 253 A 2§ AJawle] dA9 73

(536)

FAE #

map S At 2SS 5 Qi A FA
viehde], Al 3w QIE tasks L A4
3 task Holl icong FAl Zozs e 9%
B 44 et & 4 =2 sk vt =¥ map &
Aoz #7|5laal she taskE AH3IE 74 vl

2 2718 ¢ 3xE sEidoh 2 FAE -
FAll sl task7} el o]n] a8RES- task

L

= g5APE AA HEE F UES A ¥
9+ Distant English Tutor Al~¥9] map & T+
—La L]'E}"’HJ— 9\14

En & yourself
M M Answerning questions about yourself I
W [dentifying yourself and giving personal information 3
W Introoucing yourself or being introduced at a meetng
=i job 3
il Answering questions about your occupation
! 48 Telling Somebody about your job and the work you dc >
= m phone call
i Answering a phone caller's questions g’
i ¥ Masking a phons call and leaving a messags for sorv ks
-4 Making a phone call to transact business E
{48 Making a social telephone call ]
i~ Making a phone call to ask somebody's opinion -
i 4 Making a phone call to thank somebody and tell them
i i Using the phane call to try to find someone’s whereat:
O & meeting
-4 Maing an appointment for a meeting
‘-4 Taking part in a business meetng
i g Attenaing an internatonal (muiti-cultural) meeting
- family
i Responding to questions about your farmily and backg
8 A A e e 0 B ol S SR s, TS i

a8l 9. gsat el o]~ map S A
Fig. 9. Map window for Student Interface.

3 7 A g grt

B =Fojlx] AAsk= Distant English Tutor 4]
2RI Aol tisle] s Helr|]olE o]
slod odo)3)3lE wle & 9l=E AAF Distant ITS
olt}. Server®4] Sun Sparc 20/Oracle7.3% A-&3}
3 Client24IBM MPC Pentium/Power Buil-
der5.0% AH8tElem o9 EE-E Oracles o]43}
of s, wg WE & FE A, Ad EE
T olgale] gt s}
2d2 1-Server?] HE S d3lslr] £l8ked
Client/Server 8%l t} F1 glc} 23Xk 7324
ol AL AP 10 n 9 Client/Server 292]
TEF HAE, mn §Ale] AM-Fa I3
7Pz 3 7 vEY3S] multicasting &
MBone° 4, Intranetﬁl o]-4¢| vlEka3lct Intranet
o 2%t )4 HPHOZTE Web Server$l DB Eng-
ine2® o]F4xl n7l9 Server?t Web Browser®
TAE ol Client® Al~"S 7448 < ot

Distant English Tutore , AREE,
Hlt) e Zo] deuir]e] dolelg FAEe] sgaprt

Power Builders

=_0
o=

dlre o]u]z]
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A

AFsA 43 44 F5E ¢ ASE sk et
7} Aab =gl &Jste] B anchord A=sld A
taskell g ARE et mde) AAEn o
task 2 E7|SHEE dlrh 2% £E2 el A
23 & glon] @S 5ol @} taske] Fob Hl
E 3%, gaE dolx §AAe] deialct Al
A AAsRE 2 o) ohltiztw At AA
anchor® AlHgte 24 Yah= tasks 5 4 39l
Ak sl HAEE deix| g Atle A
o] 7153l AY HES Tk map3his 74
sle At A7) gk d5E 4A HUFd
4 9EE 8195 map el x sk task® w}
2 5% 4 =S sk

71&2] CD-ROM Elo]E(2AjA]do], whgAde],
Zejeloje] Quick English)& dlelsvwtjelE e
3] o]83ly] wWiEol Ale] AL ¥ wE A
A a% AEe] BEZ wbd, B =l AAz=
Distant English Tutor Al=®l& ggrie] A=
Bl ulebd] x5 ag AGE AAF F Ui

w2 7B CALAN At EHE
%o Al2Ele] 2F9 elg AwEA] Fdta mR
125 SAEkE e AR Rk EAAE
Ast] $istel o] mgellx sjolsfElnEe] wiet
= 2154 Qe ~E AAEla qlrk 2Bl
tagged text DBellAl Fog Index®} Information
Density & o]-g3lo] dspate] el 2 +AE A
Z3ly 2% siETh 2FARE o] ASolE tagged
textE ©lg] wEelA o)F 3oly] HiER sFe
Al el At QEjsolsehs WellAE FA
e 73 gleh =R 71E 1TSS dEEd Al
#jo]2e]l BlalA] Distant English Tutor 2282
e o|ulz| A=, Blt]e Feo] Herit]e] dlo]
B2 TAHEY A} A 4z fA ey
& QEE 3ot

x| 73835 taskEs New Technology English®
AR-2 A taskell iR FEE Festchd, o
of z|Ale]l 2 Helo we} gt FUIgRe s s
go] 7hesl=E shirk

=
A

V.2 E

B =89 (Client/Server #7olA Zu&AHREFA

(837)
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w3 HelnjtolE o83t A S _FE A
Fol B 7S 7|&sigicl AN 9A wge 7
2= 974 CAIZA4, 1 HEvtle] Server ¥

Client7} &dsle] Hejvit]e] Serverdll XA CAI
coursewareol] dFAtEe] Asle] AlTARAOR
coursewared o UA o] o]Fe] A
T2 3k =3 B =Fdde 7129 ITSe el
Hult)olE Hristed B} it Eheat QEfse]x
TRgowH o] FuE fsled AR o
L 8e YT £ RS sigch AE7 i
ojo] &4 CD-ROM Elo] slo|F ]} E
k3] o]f-8h= CAlel7| wiiell sheate] AHH= &
Aol mhE 25 5§ AlFe] HFHha, o3t el
T3 ITSE dols drEe] Az He|nt]olE o]
43 Helgh Ak EiHojaeke WHellMe ZAIE
< 7Rz e ub, o714 AAEe Distant
English Tutor Al2sd &552te] AT A4 of
2ha] 215d 3 AYE AAst s dFze =
2ha] Mg, fAb AR A B2 Aug 3 ool

n

.
Cl
[e]

EC O
=2 2w

g @8 AP AAFe2H Human Tutord] F4
E ez Hdg =yl selsuitield o83}
3, AAEle vees waA Rr)shs okt QlE
o]~ o]gale] gl e o 8-5 FoluAlst
o 2xg Fa FEsisch SeabellAl ¥ AR
o] Hala ola7} { == MES] JiFE HAsHH
o] X Hassle] e o4 A &

t} sk FEFe| e Tutor FE3He] 58

AEAD o2 Fafel s <53 taskse Tutor?}
o] AAEA| =S Ehdch
Server24] Sun Sparc 20 / Oracle7.3-& A]-83}

Client24] IBM MPC Pentium / Power
Builders.0& AM3lglon o3 ¥ ELS Oracled ©]
a3le] PRBY, TE BE, @8 FE Az, A4
2E 52 Power Builderg ol-gslo] T&sldc} &
%72 2l 1-Server®] WE Faks 2slElr] $ist
o Client/Server &l o} FiL ik

Distant English Tutor®) ARgARe} FAIH-& oo}
B7] ¢34 Lab &4 gl 2 dF AEo]
Algsili Ak AR £4)-8{interface)®} FV|EFTH
Z&9lel Dictation Test$e] w4l o|fx Wopr
k= 7Pt vgheh o] ofrt Dictation AHAI7}
oledela 6F2 BAbol| daA oA =zAeE B

al
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=ik gke o] A= A2FE Distant English
Tutor Al2®-& AA] 3 BH e class D2 &
3 B o7y Hol dubAel ode] st Tutor® &
Ashe de] ¢lew, =& Distant English Tutor
A2 Aa; wstshe FAE ke 2] #HAolut
Alzels Fr] 3, B338la 3 ohgolls ol E dAl
Z, TEI el AP 2o vk HAsA] 2eds
¥ g8 % Qly dizt dYoxe HAR dgo A
goi3]s} Wab ohje} Hentie] HolelE el HHF
ke ol Als ZgHEelY A TS ZHFE o
£ 55 3l ¥4 Z8E AHASR sE HeA

o] $i=t
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