10

silell Jmall
dsall adeill absi

Ledall -1
pebadl s glad) Al 5 &SN @l (a5 -2
LS pdadl (s JSn -3
=5 3 3 Daaall jall plasial Sl g Lard S5 s plai e —4
AL
Sl Gkl JolS -6

Ao Sl 23 ) s oBIS s [ a il e Leddll Ll e e el s
seerbe Doy o sdazn LTS 2005 16 3 dke ) "G all ey gy ASUWE Aal”
Ll A NS QI W1 2] ef ¢ s GBS et e (ladl L 5 aad L AV 3
Shiles Laid plho VI ASU e Ll pmyudl el Yld" Ol e o 2004 Ol gl
- @B das slae] M edadl L ) 2S5 O (sl BV el el

411 -






dadali- 1

5 A panll Sl Aol Lot M pazadl Uy g2 (5 panll kel
LolasiVly Lwladl cdilsdl 1yl 3 o) phdly oluadl e esL
S @Y Iy it il gy by Ladadly sl Vi
.(_,u-byw\‘j5\,.5“JL_.:)bs,zJ\,;u;\uljz;um,,.;@Ju\

A Dyl e s B o sy el o] OIS A3 s ye G5
B Jof Ol K o cllolaal dol Wb g sy U5l Lele o5
Al (‘}:“ }L’ g bl

E-‘_,;JJ&I,Y!‘._L.;ML‘..PTJ.JMlg.xi-l(.ldljr:.hﬂ!b}:u}p,.bgj
e 3 1S s AV Sl L ) o5 Cals Learning
JHE A= Yl plaseal Ladadl St 1 ghas ing S e
Aadadl el s glas dresl Rl 8 oLl ol YE -2l L ) S s
3 laSUl a8 3 g sadl ] Wl Bhons J g g1 ) s sl S5 e
3§l o ol Sl ool el Sl ST G0 adelill
oda SISl oo ol Slarlarly we o o odadl Lhes (3 paill
O 4 Sy sl U cdaely V1 Slalod s 1380 L ) 253
(JB R 807 4

o tall gl ) oLl o1 S L ) S5 ik g5y plasenal (6315
idlaay edl WIS GV Cloll Gyl Bl lidadly oY

-413-



Bl ey sde g 2T Ve ) BLOYL (Y1 0Ly IV 22 1
6..«.&9)\ Lgo dale OVl d (s..‘\>r.'.'..~3‘3 LC)LE?JQJ.‘J\ oda Jé,..ﬂ} (,.AT e SJ}.:L‘
oA dldls eladl Lo o) 255 ol iSOV delially del )0l dwcdly
Aoy okl Jloedl s 0 Sl

plzeal B5b) 3 a8 d> ] pllao¥l S Lo J oS5 bl udy
;sml*?,awwiw|¢,~_~;gya”>£},~sjmtu|gmugpw
Il ey dulg] e 58 U0y (e s 5,0

I b 5 A G etV S L oS5 Gl wal ey
Computer (V1w suelans ol ol y 3 ollauo V1 S s
o b Adle sude ol ydd 5 UL Ledass e <Assisted Instruction (CAT)
3B Lo s I e Koy IS0 el 5 Lo lid] Ll )0 5 LU
x5 Intelligent Tutoring Systems (ITS) 4S5 odas r.b ade Gl L
el Ll (8 e ldaa V1 eS0Ty Y1 sl

Dy Jas (93,3 0okl o o sl TS &SI dadl s 2 05
e(.:.la.ﬂ‘o.adjl..l\ REYSPWINI P .6%1&1‘&(\5@&34&5&)%4@
o585 S (6 yoedly Was U1 5 madd 1Nins DAE putsers LS o dadl (s 015
bl s ad] ol IRl 4 Baanll g 5l ol il 5 ey 5
S odyccaS s w5k Ble 1 s Ll B Ll e O as 0f e el

el S e ASIN Wlacll Wiy (el ) headdl W 5 e
(9 AW el ol cym Al S 8l Lgb Ll (go s el A5 Bl Y1
(Ul ¢yl Dl (3 alall Ll o S 315 o pol 3 (S

-414 -



el s gl S o 3y ¢ 34 51 AR Dol el plutseed
Lol 58 (3 3 pall ay yS55 J22 5 « Jolidl dgrl s ] G el saeldl
e Gl pstedly Godadll LA fradll L o iy |5 izl
: ol piglall dbuwgS duSilt! malalll @lds - 2
L3300 1A « ppgall : duSAI @alaldt @lay 72

0 g4l (1)

Wl S g ASIWT ol oy ool e TTSs 2SI (bl (i s
(oYl ST Lo o QY culdl 5lus Ly 5 Lkl e 5,le
r.:la;ll (4 Symbolic Logic and Rules & ;e )i delglly hadl pASd
odn dazed Vg 5 S B sy 6 ) dall Bl B Sy (oMl gl
e J) BLoYL S aast >V Gyladly Glakl o)t Je baas V)
SaS Bk ol Lghag L (OIS oy Sl Ol jlge Il ol
Al el ol Y

Sl Jt G i o el e A5 I bl o ) B S
U 5 20 A S8 ) s ) g S "k £ ("
S 3 5 2 Lall 3512 o LS o dadll (o 3 TaLl OB (5ot g 455 pms
Slhes 3812y (Qalssdl Gy ,udl Ladadl LBl 3 Wiyl 3, ab s
(e gy C,;,*eah;)J~;>U;ﬂJJinLAla+uu G ol Sl
o 1 Wdally 2o} & jall J22 5 drdied o S 3 dlid Gyl dazaiy
ool s ) a1 Ul eyl 45 b 5 Al S5 UL

S e palie a5y wp KOS Gl ol
S el S ¥ (Al SVl Ay 6405 (N (s

-415 -



Computer Aided Instruction V! b ("de‘ c»\ BARVNELIMIPIRNY-]
.(CAI)

ajéu%sswrmﬂ)h:gd‘qd‘\hé@b‘)ﬂ‘)@ﬁﬂr&&éﬁ)
¢‘5,:41ru\@r,zi\<sru;n@%§wwtgoiosﬁruﬁw&
83524l oalall, Misconceptions &bl (alill s Lo 3,06 0,5
g el s Missing Conceptions
‘ilaal1 (2)
ihas M OS] e sl e 3508 &)y &SI ladll (oS g
bl eyl adl Sl 5 ey oladly kel ddan,
il Al pladloda Gz lda e g (35 . 55 ASTY]
ol 3 pldaoVl s8I L J o5 ool ool b 5y Godas .1
ol
Vlas CCaliyd (Phons alinms codndl g ool ko (3 JV1 onldl 95 o5 2
ls haald Ul Ele g 3,2 45,5 0 Yoy
ol Lol sl ) sl Goes L2 el 86U 5 By 0 0o .3
Agd oLVl eSdll ol ) 285 rands I e LY
ol SlrlesVl ae JYI Caldl el gl Al gy ST 4
o sl addadli aghaly oS g 35S B g2l Wdall alsle S
Bl ey o G oS by 4l ool B jan Dol 5 o Ul
e Jg 3l sl das L odLall
Ol e LB sl Ao L33 Lyl il o Il 516
I ye iy cdath oy I Jlie 3 a5 e T (63 301 packall

~416 -



fnndiy ¢ prebadl s dmgliny (I U gy A el Y1 S
& I ke 8 gl Wy ¢ arkal S 4y 45Tyl

LJ}&? N ‘m__.\,d\ CAL_}J\) JU:.H d}’ a._a_))l’db ;._.lPLA.'.H wal 3.)[1} .

& ksl 6ljlaazaly alenl e 5 0y (el dacddl LU sl
Jaldl = 2 Ll oLl ol il W5 adadl (5 sl
Al o sl o5 A ozl

LA (3)

o eSS Sl plly patlad e de perey &SI ol (i s

(AL e o> ‘qua..p\ﬂ S ol o S5 ol Al S LIGYI

L.ra:.«:l.\.:.“3)u|y}9@)b)6w‘):\ﬁﬂbo|}aju:§&;uﬁ)ﬂ

Al Il jatlas 8 e ol

1

ma’ﬂ)wﬂ%}dJ&Qm&d;ﬁmaﬁw2

Syl d 5y W aandl Bal Jasy et Al e AN G
JSLaall gl Sl jln y S ghast ey cels Y1 22,

fSI Zalbl Sl o) 2SI gam] a0 all 2F Lo ) 1S Lgalasnad

A B Al e ssaxe pl gl o S ol ol (g 2y ¢ ol
ol sl Lol @ jally Ll )l 53UL ol @ all J2o htf - Soy
eladh 3 Lala 1555 nly g g ISy oIl Aol & pally gyl

Pl Dy e Lo 108 1550 @ ,all 28 dee 55 1S ¢S adadll

Sl 45 e Lo 2 cInference JYazuVI L ) oS Lgalaseal

O codadl ¢ g gay s Ml ool U1 A SIE L AL JL
daddadl 3 phadb) J o D115 SEY AVl Slles diiy bl p ok
a8 gl Lo Bl SIS L) Jam OF g A I

-417 -



sl fo don Bale (058 Joo o datny i) 155 505 gy .5
55wl Doggill b el Iy Sl Wady dplad s Il
) ZaeSe VI el bl il pliseal 5 3L, Y1 5 s

AV el ol G e 5y B a5 b o5 gl o Lgaldienal .6
Loncdall Ul ARl gty Ul (g JaLll Jelidly Sl Lo dazes
Lo

+ 2yl Llalyfg SiAM udall i 2/2

> 8l e ol Ol 5l 5SL 5 S domp A5 ol (i a5
Knowledge "3 ,all e Lo ol Lo Gy OF (SCay 25301 ol i O
Gl ool pellanal 5l a8 Lo lanall Lis pasiy 5 (Based Systems
025 O e U1 e bl pladl e Lo TS ISCS psgdll a5 545
3 pall odye a3 M el ez Y1 oSl Sles 5 8 54l

Al odall (512 Vb U e (s oot O A ol o) ey 2 5
Jo olall oda g5 O g g M ol Gl S pa Gt
dloall of gl 1 p Ladadl Lol Lkl ole B 43 e 30
3 5 O g At Sl el b5 ol paclad
- sosbadl el a4 1 UM 5 ¢ odadll (g gl e 55

Ik ol " Jolis Lely"! e LS Ladadl Ball G 522 (S
A pasnedl Uty pUadd B31 L Al 3Ll eda Gy das U e Ll
G 3 s U (Il Lo lall LU Jo iy Jaul U1 5 0,80 L WL
oo oA I Sl eyl G el coladl ada e 3yl Gl
JoUl I pay catad o el ogima il Sl Al I
bl o el ) Il (0] ald Y1 G gualidly Il Ll

-418 -



A5 4y A oy Sl bz SBLASELYL pLally (Il )
Il gV el g 03,335 A Sllaal e

Lalad el oy 5k ITS A5 bl o3 O J il (Soy L oy
o2 U padadl gl 5l el Lo jme 2306 as QY1 bl
o9t Sy (g gmell 1 w5 (3 &l oyl SlaeS! Al g cany )05
&u&dﬁptd\wtw
ey 5 0 Lo 302 () ol (5 22 e okl Jlaeld Cs,.s" %
5l & M Ll ol Al ey 7 g bl 3 50"
Sl s SIUall iy dpdd N e Sy Gl ol 3 503"

ol ALy L all SNV Sl 45

VYVl Jomy (S okl plal s BMN 23 o 4355
By by (5 gl o3l 5 (S 5302 plge 5l Sl yi g Il O] J g da 3
Sl ol y= bl 5 gl anyy Ul e Alad ASCalyty gyl
o b OF Il Sy Loy ST Gas &SI ol el ) = ke
=5 \S - ae 15 Bala Ladly 22y 4 Leam by Doing geckadll clsYI I3
Sy el ndly Il Oy EY U badad Nl S ol o
QWIS I 3355 Sl s Il Azl ar gy OF pllal) S
psies Ll I obylaiza Vil U1 el ) ey OF LI Sy
0555 O LIl - Kau 10Sa 5 clgke o 30 ol il g J g el pUall
Knowledge Base & me saels 34y 25 |S Cdhan 5 cands 3 (K4 st
(S5l g g ol sl pad Aals SN odadl pladl 515 (KB)

Tl e el Dm0 e e A5 el G gt ez
SlSY Lo J oS Oles el Jly (Knowledge Engineering
ey 8l 1 Lkl jslally Grmascdly el bl oo & el oMszal
(Ll oda ,uphs e dyidl G pay (bl JSn (3 8 all A S 5 (me

-419-



bl skl dws M &) 2l KnoWwledge Engineer "& ,all uigs” vl
Lt o el o 2 ol Bl oSl y LT n 250 el
Bl sae B 513 548 Ul ek 525
+ AuSI | udallf elad JSud - 3

B Sl IS cpls (A ol &gl e dall s
A3l s kil ods JIGET gy S by LS wdadl
ol Al DU gy ol b 5 s Ll byl oY gz
Sl Sl bl e 05 ple JSoa G DRty Lgadias OF Y] (LS
LI Al Y e, Y
.Domain Model Jl>l! CSJ’“';_I
.Tutorial Model .y ;) 32
.Student Model _JUal T3
.User Interface Model  felal ig>1 C.S sei—d

ane W g Y1 U S A Jay 5 A1 S QU Sl s 5
e Il Lghay 5 Al BML

- A

Domain Model

Jolich dgarty 5 gos
User Interface
Model

ol g gel
Tutorial Model

Student Model

\_ITS (Sl padadll ol y
ITS LS pulaidf @lad JSud 1( 1/10) gy J5&

420 -



soebal el 8 Lgze S 5555 ca, Y1 U pSU oda JWl ¢ e
(J.;C....l\ JU:.H v e :\SMD cru QU,&U QSL.; Mo uSJJ\
plald
tJlad i zige 1/3

Expert il 73 500 tlgn 51 Sloams e Jnll 350 Jo Gl
s4el8 (Domain expert Jlxll > (Expertise Model & 3! C‘Sf“'; «Model
«Knowledge Model & ,all CS,«J «Domain Knowledge Base Jlxl! & s
Jull CS,A;JI «Target Model s44! CS,A.} «Subject Model &)*”fu CS,,QJ
.Idealized Model

Jog 4l LGS el (o Y Lleddl Jndl 723 g0 iy
o o SN adadl pladl ely 3 Jpddl agdly <3l o SN ol
A5 ey g gedl S sy el dgdly 3 M vk e ST S
3 35U Lgeldsand Say o 4 Ladall 2l o 5y A4 3 UL G
W dms e 548 dr b plad) Ladadl BelaSTl (g a8 535 cpladl
s
xR PRV P PR Pt <L Jdl T3 5 S s
o gl gl as ) e el B e e (58 o i perkadl
U 3 yme 6T e Ikl 23 5m ) il Sy - Ul acy 55 o Ml
i o5 A Aol vl G mald ULy 3208 T s jall oy 54
e oS IE 1 3 pay ol Bkl Jtedd Bl G Wil
el & el 22 e le o (NG alliael" wusadl ade Glay Lo ga g
Lol Olasl fu¥ly CILW 22y dadadl DU 3 Creavasdly
OSary gl dag Ml oMLy PLLl o 3 & el eda plasal

-421-



ot pladl s ot pllad e 5,k 6L Gol 65 gy Jlondl 23 405 s
S

Joms 52 OF & drenadl & all 3425 IS e Ul 23 40 Sy S
UaVly o 23l s ot g g0 Jpm Zo33U Y YoVl
d Ul Lgostas) do gkl oMl 5 AN o 5855 el ol el 5

Floll dommall SU Y 2310 s Jladl 23ped Sy SIS
s Sall e Sy (s el g ool 6 g5 pou ikl UL
.uﬁoTL;J.\;gql‘s.qug;%,rwt Leats 1 5l cplladl Lgde
28 Sl sl Jre U5 3 alte oyl LY el dike ol
zobd) S (Ol doemeall 31 Al Il G| §5lae I3
Sl YN L J o e 6 AN Sl lat iy Ul L] o
e Bronarll las Y a5

S il y Dl A i (SN odadl pllasld Jlndl o5 g e
wlshdl ~ by (Il Ll deoall Sl Yy d gt d e 26530
by 3 el lia ) 5,La01 Sy 6 ¢ U] I gmo sl Dol Gl
A CURIIN P povy

shvas &l 3 SUN odadl pUadl Jbs Jlonll 3 goi il s dpud oy
LRy
r,zwmwbmG@\,Tcy;pwtmw\jcﬂx,wtéﬁ )
g 2y (S pada p U]
ool o S el pladl Loy A1 A1y odSCally Ll @
Lgdow Ul g 42
oAl o gy kel OS]y Aot T3 padll bl Y1y Jpldl e

-422 -



Sy A el 2kl Ll g Sl gl y 8Ll s 55 2y
ALy Y Gl S8 el e (LYl J gl G 8 el
.Lgf:m(,i,udzmnsgdzuwﬁijqwrw\y@y
hib e (Il 6oy D] ey ool IV 0 Sy sl LALL @
3 L&l ol ¢ 4 3 Wl L) a1 AL el iy oy |
Bylan IR cpn 1 Y gy Il e g A els Yy ol gl
S edadl plall il gy 1 vl B YU Il 2l
Al 3 Gele Gl g e o 23 il Al ol il y oloens 1 @
Lol al ol &b plaseal o3 "I3U" T ((How iy «Why 13U) L
S Jn ) oo sl 05 " aS™ (Sl At Sl s J dna
iyl 72 300 2/3
35~ ¢Instruction Model ptnd] s A Sl ade Gl
Tutoring  ebadl Lol Al 723 4e5 <Pedagogic Model 4yl ole J ool
(....LCM O ne C’: o5 sl (Teacher Model ool CS s «Strategy Model
.Tutorial Knowledge Mode

ool Sl il ol & pally DLl e g3 pedl G5 (552
Jodl 23 gaty &l Boall oyl 3 ptsns I Wl llad
ke pay iz (S podadl gl o g2 A (adl § 95 5oy 25 L
pladl G s #Y1 Z3Il o b halt Cllayy U 1 (Sl i e
S5E - S pladl I e Il s BT Loty Jladll + 31 & (o
Sl &wgﬁcbyjulgrﬂlﬂaw\juldpr&d\ CS}«.;
G s Jladll (63, odadl Tace 4S5y ey Lo (il O LIS
oS

-423 -



S5t S 08 A ol 58 By des G el 25005 oty
) ol 7 S 23 el M N e S el ol
Free A1 eloYl o phol Jro cad sl ool sl il dyad 5 Il 53
RIS PES RSP WU PP {ECS o [ FPRS P[P Y S U P ol Play
JiSa 5 elgNT gLl

WJAﬂ\B}thJiCJJAJ\IMJ%yL;JJ\M\rU:.:.nga.lLS
(Ul CJ)NUAL@—_;J&J‘,—-AA-‘VQGIM i ,all d%yc@ul Jui
JAN S Sy ol g5 e Bl o B e me Ll
3,k G s gdll 51 G B pa 3 petd) G s I S A OB Vi
LG G all el ) ol a1 ] Iy ol o
Ul L
S ol pUatl) 5,1 (6 51 31l G oSl @
el Bty phal wad 2 (Ul Ll ol S e
42\.:IL:51 &:....U.L:.H 3)&.‘;-\_’ cwl..l.\ HAL” C.-.;)_} _)La\;u_p ch_.'jw S..MLX\
3,4 Sl ol a8 e 1ol ell3
B ey cJlondl 23 g 839 Sl ol B me O pmdll 515N s @
G Gl el lal] ol o gl (1) Il 3 g 3 25l I
toudlali z3gw 373
O OF dew &SI ol s (3 &l Y1 e sl Il 23 008 o
—05 55— el dl s gk B g5 (ool Bdae 3 60 5% D5 Il
cwc}.ow:.u i JLH‘ UL?JJ#‘_—C_.?QCJ}AJl &J&BJ&S&}}J&

424 -



s I e (S gedadl plal) Sy odadl e Hp2 pa i
Lop ol o 1kl Ballly eyl ARk aslse 23 salll
B Lo s S e ol &5 A &g 012] JUL 5 (U

3 Ul (G & pall DUkl sy Sy Ll 3 Il 23 g pddnn s
AUl Lol @ ,all 2 2y 52 g cp Ul andy (Ul okl § 505 M
e 2l ekl SlLLAN 3EL LW VYl fes (Say o
g il Il Sl bao | e pladl ) penasll ol ol yo i

LW b glall sy Il pladl o pa Bla-Y1 3 (’.A.;..:_..: s
ok 5 S5 e Il C&,..; Ss5Ey ol 3 4dE (S s )L).j.oc;:.l
gsose 3oy Al pai jldie g b (A2,6 Sl ol gl
b Sleglall S5 S adadl pladl o Ul Jols I o Ladl
e ok b e 3 Il il et Ales e sl

S Lles e gl A yb Sl ylall ods plasel ] BLSYL
Ll Sl lall gl Al 5 0 3 Lge iz OF JUal) S0y cellas Y|
adl 3 sl e dmlie aSay QUL cIUall 3500 (3 & a5 4 Aol
RINEJAE AVSCP PRE I (oo

G s O Sy A S jaaes LIl 2540 Jom UL
W9 Sy (A elas VI wpad 5 Ul e p s 1 8Ly SN s
e a2y kg Y Loy o Ul pisel pams e sl Gl e 3
IRt o S padadl pllacld 8y B (LIl 5 5 o el 555 ol
iy b Lol o)~ JUald Lt ity aoll) dazs od- Ll O zosedl s
Slorlol Lael L By 0 25T pladl Jag Lo Ul b ZosShe [5YI y youl
s Hall LU

-425-



A 3 s 5 albl il

Lo £ ga0 90 ol (3 405 (5 game s CIUaM) Dl N1 23 L) UL i

e o A elas Yl dad g cplladdl 3 LIl ol el Jorens 5 Lo

Il dy-&.a)‘wli:.«.:ldbi,ﬁ).wliéfllc:ajcrwldvqul

SN FCPIESS PUNSVNEIE FRPUIE B AU BN PR IR TP

o i 82y I 5 ol 2 ol sl ol
ol cCUA:.SI JHls obli ¥l wlesi Ml oo el &

e 35 5l B T ll a5 s o pgie sl g s e s G i

RteY

s3424ll .aldlls Misconception bl el o seedly Ol

.JUall (s Missing Concepts

pladl o Loty I oASCally U1 Lo Y1 3 Il elol wud

ds g bl vl CLL- Y Ly Ol gaall oy c3 ) o s

Sde o g9 clglil CJ.:JU Oloeeddly Slaelld 4S5 Y 5Ll

s oIl 23 g el g mns (8 pdienns OF (Sas A1 ISV e

e JS © oo s 5 JSIYI ST 5 56

.Overlay Student Model (} sotJl CIUall T35

Differential Student Model (5 joazll CIUall =5 5o

Perturbation or Buggy Student Model sUasY| Je r:LE.H Il CS o

* Sdall (8 Overlay Student Model { godl CIUaI T390 pbdeiny

RSO S RCE Sy PR W PRV E IR s FERVNIPS IFPRE L UM P PUT

-426 -



ol Ul el Al elsl SISl 613 & )ln Jo o3 a1 ey s
or &5 Ao et JAE I 5 OF 5 il s edlondl 23 gy Gy pall S
Y g0 s Il Aokl G all 0dn s 5 g sl Gt Oy ¢ b 85 5
oSars - 6 m Y 8 (6 ety o I OT LT 6 Ry ¢ ekl 5 al
AU KA G sl s s 5 ik
Il 3 s
rde__; S & e

e

-
‘‘‘‘‘‘‘

i

el | cdllall 7 dgald s 1(2/10 ) @by JS&

B e & 538l ol 2Vl e Gl oa 23 padl 1Ad D )l 2 I
o) gaadll b pellins s JoS OF IR Sy QUL 5 el 515

syl Gan 4 OTY] el Il 25 505 (3 Bwdl 1 ALl o855
L@.\»:\Au\b"?ﬁ‘j
.QM&M&L&\Z&A\;ML&.«U@,J(J&%&
48 all s I Loy 4 (188 5l oy el 25 5T AT 5 g5 ke

(Al g 2 o s |3 b 5 an

g5 el S (dgatdl Il 23 gy Denall ) puadll a5 S

427 -



{8 el I 5 505 (2)
35+ 1314z Differential Student Model (s jadll CIUall -3 ga ins
Il &y G MY Lo 1Y) DLl S s o setdl LIl
WAl B 5,85 B pan e J) B Al b s Ul bl D g

1 5edl Al QW Sl e g ey b o mn d 6 5

b_thJliS,u )'_;_u_,fu

— e
-
- -~

~
-~ -
P o o ——

S ) ol gl 1(3/10) &3 g

WU U 5 s b el Ny g gt el LIl ) debl

el Y1 e o3 Il 5 e (3)

Perturbation or Buggy Student sUasY| Je r:LEJl Il C.S 3o Jes
Ball e iz LalS Lne Jalazy Wl gl dbl 2Ll Model
MUl sl 3" el O s G 3 el lia G jaly - pinl] il
s ozes - ndl Bone Lede 3 Il g W il Caas I
ol B pmn 3 5 ¥y 2 Ay I (Sl A 6 el 5 o
W S 3 3 gl s e 5 S ey Aol 36 44

428 -



Il g a2 gl

slas ¥ le @ILAN wllall z dpaid Judd :(4/10) @) JS&

b g Dol g0 512 5 o b & pall o ey (Lo 3 gadl i dzny
S M ) gl e et (S ZbUH B all ada e Wl G
de O m OF ez ¥ 050 b 1 S cellas VU A 41 & all odn o)
G oS Gk pigadl M iy (U b wk (I s e
L elas VI g ol ool Koo Il ole g Ml

Aol 2asls 5 Ay ) B jmn el Y1 Lo @31 U 25 505 e
Lo} dastall T 2zl odn eltd] Sy s « I e 5 OF Sy A el D
42 k)l Jazais .Generative dxce LU & 5| Enumerative &> o Ay
USLl g JbE I e ezl ellas V1 ey 20318 sl Lo &3 I
oY1 g5 Lo L g3 23y Jall dexas | Nl Uz 53 A1 sl Y1
A JU 4a (S5 .Cognitive Theory &b all D1 ,5¥1 & k5 Grends JN pe
elas Y1 e WS o5 gl (3 sl o ST OB ¢ gl Il 25 o
PN (o 21 B pme 0 3 o g0 W (AN I &m0 e 5 5
WU ) ellastf T 345
1 e lal dgr gz 9w 4/3

iy 8 il e Jolaty s Il oS5y gl el el dgrl JuE
-429-



A o Jelidl all ey pladly CIUall Gy el Wl sl 5060
To pabadl il dlndl 23yad) (S edadl plald g &Y
(Il

Al adelidl 1A blaly Jsl s CILI S Jelidll Lol 5 pdens s
RCIPVE PRICE (PR W ™ PR I S NV PR T
Sl n Jeladl 045 by Doahall Bl a3l p@ls ¢ o sl
UVl e phall Sl pUal oty ol V) S S arkadl ol
slacy Loy Leholowy 052y o5 calblonzaly Uall 593, ity 5 403
et I e Sl Dl 0555 OF K (S Ll Ll Gl I Ll
LYl oys pladl oy pladd Sl ezl eI ellasly Tay e
325 bl Nl J gt ol das L1 e S ol ) s ol il ot 5 L de
Ability for Mixed Initiative Jalisell 1ol 55l fo 5,08l O 0 b
all el e o L SU el rUé.;.H) Il o Dialogue
ol I3 e ol a8 5Lt

i o deldl o saally lavall e oda olENT LS Jeladl Lol i
aor g o Al el I o A1 (S ekl pladl § Jolid
Syl Jo J gmadkl SIS Ll Gl Y1 e Jpeadly o) ) I 3!
Jyo sl LSy BNl Gl Lt o e (s LW il
Ol G ety LIl Gy sl ISt 655 e el

O 3 il ool G Gkl sl o LS el (5 5a
Il UKL gl a2 53Wdl 3 p iy (sl el ol i
Slbeizaly el J55 IV Ll B oS Y e DYl an
b ol 0,85 A el & Hd Dt 35 3 Y] dlgde 5 31 I

~430 -



el B Jogt U 1 1 oo Sy S olas] o 0
QLJ%\_..SLEJ‘J})Q)SD_J"'}OM‘J

L5 Jelis dgarly ey B 1 B las S ool pllacl) - Sey o

5T 51 ol OIS S Lol 3 fomll Il Gl ol 1S S,

It e 15
csoebadl el (3 el Loty Leods ) aslh gl oDl Sas s

rd e S

DU Sy 5V s B o (S odadl pladly Il oy Jay I @
(S A A g el Ak

(g olEVD Ll ool ) ol UG]S podadl platdl ollas) @
Il

s Py Il I e el ddee (3 Ul el s e
JLU\ i._;_:)s CA WL.:.: \‘_, Z,«_.La:.l\ asUl u.ajb C}JJ a.;\,ja} ca.a‘.l.‘L\
.MJJ|Z:&:H|&.UQW))L>§5UULFUSJU‘6MJ

3 lede LY B by oKl Al Lo g bl L ST
dast 31

200 341 9 gt AT (5B Akt fsad ! plubdiunt Oyl duailld (oS3 @lad aldal piglad — 4
3 Lol gl plisel ol s Lo 0S5 Colos Gl Jonll s oty

Hosdl A 3 Lol pall” Ol gm Ll By e S b

ASI ool () b 3 505 (6.0) 03, 511 5
Gadadl Ol packly (Gadadl UL Al s sl é&)\ B>y pemdl g

-431 -



Qebeluseal s Aolld ! Jisudly (B (.._.zjl ot s Wao 5y LglS ias
22l g 4l e dessendl Malally Aol ol uadl ) BLSYU
| ekl eyl ¢ 5 A1 Syl Grly Ol s Jf o0
st el s

ijjwjxdétﬂ_&:’ucjﬁ|édﬂw| rM‘MHﬁ}
3 (6.0) o5, sl g A el sl & oA S SA— Lol sl
g o5 2 o (Dpatall jnally Alas M Lkl bl 55555 46 e
5k b a1y g dna 0 LAY 1/4

&:-AJ|" o> 4 ('.:Lv.ﬂ Cj\.&“ uS.\Jl M‘ thJ‘ CLD!_ ‘_g APY‘ ('3
:l;tll&.;ﬂlowjl_j:hdl@lﬂlép"é}l Sl G (3 Lsuall

:Photoshop "< 5. 5 41" zebin %
i s Y Sl Rold decondl Sl S35 gl Jas s ¢ Jelid
Adobe ) Lol LU desull Bl 7.0 o3, oYl Mo sl sl
.(Photoshop 7.0 ME

'Visual Basic " 5\l &b ;. 01" &2 J1 2 #

(bl g I Jeladll ol a2 0 S A St & plasedd o5
A3 4 .E»UJ.JLf Lozl UL saely & ,all sl uy ew &l
Microsoft Visual Basic 6.0 6.0+, SN gl ek sl ddd codsel

:CLIPS " .Js" iz JI i) %

il e 3 Laasell ol sV S S o el 20 i
432



odadl Ll Lol B Al 5B 4585y fted Lgaldseinl 05y (6 pdd
.CJ:::.U Sl

C Language Integrated Production aled Lozl CLIPS ,..)S dudS
3130 el el 2 G sy " ol AR JalSe 1] pUsS" a3y System
C ol Gl WnlS y Wamands o5 6 pdl oladl pead AalSEs &2 ) 2205
Software Technology Branch <l Ji Lo 4 4255 ¢ =) sk s dlanguage
NASA/Lyndon B. Johnson Space "Lub" claall O sl s> 55 o0 (STB)
J.JI&JJ:‘&J,;iQLAJCJ;K:J)cAmm:lQlww) .Center
S ol e Gl oda ey e (Ada Language 15Y! i)y C Language
LISP .l y PROLOG & 5 I J2 SV elawY)
r Je LTl Azl z LIl 2/4

B A S edadl ol Aol ol dgorly SLELE onns o
3 i 1S e JS ik e L LB Y p s ds) Sl L
L A Jl LSl o da ‘cal.}J).U Sl g sl

Dyl s L2 -2 b il 3L -
e AW -4 I ol UL AL -3
oY Al -6 CJ_.:.H il -5
Il a3 5 A5 -8 ol 2L -7
IS e JS ik g s 55 S s

bl iy padl 2505 1Y
bl i adl Aol LY e peg (5 40 ] dslidl s Giug
S PEN U W R W
5 el sl Il e 0 adls s d) 3Ll odln e
rds p QLS e el Al Rl
-433 -



LIl few bl 2502 BL

W ) i 5 iUy Jodns s s itadl ol IM 0 LI Sy
(oo Sl (hnased UL ¢ frendl UL o UL ol 5

N M A5 2SS

ol ylaa Yl ‘CJ.iJ\) ol d) gl g el ada peias
bl pn Gl g Sl 5T e(ali b padl Ul el ol

pt sl Ul

B8 3 dpaall el s o AL (6 gl pmy sl RELAN 0 i
(Ol SLalE J) YT U e o Says S sl
,(;_,JU;Jl el

ol eI Sl (Lslu

bl psiey S gl o slesizol Jtaly all 25LA1 sl e
ade YL

el i Lals thulu

e AU CIl byl (e de et 0 50 ] S

Ul s s 2505 1 Gl

WD (S gl g gl o5 A CIUall Ul ASLall oda o a0
Ul s ke

SH ool el Jolis Gl y Lol ol QU K8 e g
e BNl das 5 - Al

434 -



bl a2l

v

L b s Jpd fomos 15LS

Il Sl UL 12U -
s st sl
I s s 2202 AL
olyudt s Sl YL
3

Lt Gl g £ KAl S (st pLlaL Sl aalD 1 5/10) @y JS&
1ol by dealht | A pal! LigSS g Juded 3/4
Lol C,a_u" s>y dnd - Al el ol Lol B ALl 22 5
O»w:lﬂ|iilfiéjui.prLj\.ﬁf&l;ﬂl@\ﬁ;"é}\db&zﬂw‘j
JI Ll 42 o5« S5 5Ll (CLIPS Version 6.0) 6.0 o3, 5 law ¥l JY>
CLIPSActiveXControl - ¢lsY! daul g (bin) slazel 5 Binary _slo als

by (S aldl 3 8,k 3ael Jats e gzl Version 1.8.12
PUREENRTES NI PRV & Ul sl alll

PR W o> L PPN IR WAER B AR NP CION It
6,20 3468 (Check KB axaill & e 346l (General KB dolal & 2l
Modules &Y 335 )Ll 0 26 32 o o JS (5 5325 Drill KB oy 5001

-435 -



il ] B Al 306 &t S AR G Y gyl ol pusd
a5\l I 5 Facts 35lad-| 5 Rules Jel 43l et e lgn IS Jenl A
J1s 13z 1555 0% I Declarations ol adly Functions Ji sl o
s I e Jo Bl L dSI A 3 D all 5l g 25 .26 ,all 5ue
Ll & all aels dis eSOl @ oy @l J s bl a5 MAIN oy
Lo b Jidy gl A e Dbl gl oz 6 5N oY gl
et S AR sl gl e 48 5 Focus Al el Al sas B s Lela s

Lozl Y g3y DO B all 502G pLadY e 5 QW o Sl (3
1
Lo 055 9 «General KB dola & ,all 50s13 (1)
MAIN Module .5} J s34l @

el 3 s Ml ole adlly JIsadl ol sl Il ael il Ll enin
STl gl Joladl Ll s B pall 300 (g da oy s g0 5 e ol
3.9):.“ slels d LSJ:>-PY‘ C)Yﬁb}lb rL...SFYI o
:Analyze Expression Module plu> s JJZ J g4 ®

5..\7-‘_52.«.:3&.»‘3)1‘0\59\}“ ‘@WMLST‘GJ;'}J#JJJ:‘“"
of.ot.&) 43|J.>-T ‘Jﬁ &JJ":.H_’ CJALS J:\'..;J JT (u;.)J& Jr\:%.:ﬂ }T (G QL:.;)
Cy ..\,»_.JJ_-_, c(d\..o- Jﬁ&a}i'&)ulj Z:JL..:- U‘D}Tr.;)}ij«:ibji Jﬂ).;)
.&A\&L}\M\Jw‘,ﬁ)w&s@j
‘Refine Expression Module glu> joad pedd J 51350 @

SBLLL oo ] o gl s 61 o L3 bl Lond
O Y Ul it g5 Blals Lo M ol LN Gl _adl oo lis (u de 35U

436 -



e S ddSay eVl i B ol ed G 1 5S)
(6) o3, 551001 5 1y 51
:Correct Variable Module (g3.45 jize 1S elas| oenas J i3 40 @

(§3Ae aza LIS el et 15 ol B elae Y
Lo 095G 9 (Check KB >l & s 50 (2)
:Check Number Module s34 5ly jaxd J 550 @

S elasYl e O ally a6 g5 Waf 5 o Ol LS dms Jo U all
U3 e g W il o 2l ey 4 5
:Check Variable Module (g34s nace pamd J 1396

A a1 Lo Gl 4 g iy g3k iie S s Lo 5 acl
Al e o 3 ity - 2l clhae] g 4 o 5 5
:Check Expression Module glu> ,ns jaxd J g3 40 ®

de Ooadlly o wole Wady > on G LS B e bl
iy 7 20 elael s Ukl o gn g oy BdL 5 4 a5 8 ) et Y
Sl el ol LS Ayl da n el Y1 SIS ol g (23 i 43 550
e 3 =Y oY o db ol 48 100 .4 &, oAl aaze slasd
Syl jard (8348 aris Lamd (gade Ol amd) o dwlhly ¢t
(i
:Check Priority Module il &b o) 5l s J 540

LW ULl gy ald] Slleall i obylsl e O al
el pasaSy . Jelidl Qerly Loyp 5l SO e Lpann)s bt

-437-



sl iy b Adee Sl sl e @ dYWY! 8 2 oo Bl
e S Instances N fasy o olic Sl e Gl bl
Jos i G0 S0 sar oVl oMY L ol oldes 6l |
Al S s e dag M OULI Laens s ]
Loy 055 9 Drill KB ol ,uall & a0 3466 (3)
:Drill Concepts Module (.,..ault deca, il dgog ®

el gl Gl Bl LAl e ol ,adly AN o 5
bl
:Drill Variables Module Ls4a)l & i) Lo Cu,adl J 1550 ®

Syl Glaal e Lodadl ol il dlas U eoly,ddl s e a4
:Drill Functions Module J! sl e o ull J g5 90 @

6yt Ol ezl Ll t J1pudl das U el yudly e YT o 42
:Drill Expressions &l sl 1340 @

Oldal e Lled! Sleadl das M olyudly el oW
. gl

Lo jall 3o e S s J1 61521 (6/10) o3, QW1 K8l a0 9
Sl edadl plady dsdszll (General KB, Check KB, Drill KB)
Ll ey g (oo pang eidley e el OV g sl o Sl
16 A A e User Interface r.\s..:...l\ Jels

~438 -



MAIN Module

analyze expression

5 Module e ®),

refine expression
Module

correct variable Module

TRAL SN paslalll pURLIL) duolaid | 4 pali Sus D JSud :(6/10 ) @y JS&
Lehnar el Lol 2 ol 34 (o (3el6 S 5,0 e et
LS Al e el ]
1aulS Ao LY 6w,gaumdﬁ;f31&,smuuwu 1
tawal daall
IF (query = “number errors” or “number type””) THEN check number Module
RO LN | pEN P |
(defrule MAIN::Focusing Check_2
-439 -



(check for ?query ?var)

(test (eq (lowcase ?query) “variable errors”))

=>(Focus CHECK_VARIABLE

4 5 Gl el o el g g0 I A Bl kel 2
e A a 3 dI g

tiadl L]l

= objective ) IF "l el LS sl Lo el
OR PREEPWET SINER PR WS K e AR PRI

OR " SA e A b N Lially gl s 52"

Module expressions drill Then

oSN

(defrule MAIN::Focusing_Drill_4
(get drill ?objective ?level)

(test (or

(eq ?objective “ oludl LLS 4ol g fo O padll _puazll)

(eq ?objective “ slu saz) dobud-l illandl duds ol o) o i)

(eq ?objective “ slu as bisf S A Gl A U 50 M daall)
))

=> (focus DRILL_EXPRESSIONS)
edliali 7 3ga0 Z LD 4/4
CS}AJJ Overlay Student Model | podl CIUall C.Syg LA ccjﬂ\ Sl
.Perturbation or Buggy Student Model sUz>Y| Jde (.SLE.H JUall

440 -




oYU 236 Wi 3 el Yl Lo Sl Il 25 05 pliseea
by all 5l yens Uad ) uel 3 e o e (3 Lty LIl Alazsndl
Al 5LV Gow I Check KB jamill @ ,ns dsl iy yoldle ;AU Lia

S d) a8 et 3 dpetdl Ul 25 ge0 el |y
JWL s (g ymdly Dlua™ Ll ol ¢ s 35 e dnlal ol
eyl CUall p6 I Sle go il o1 el Y1 BN e el I 5u£
e St 3l gl ey § AU -y e sl

O* s»y «Student.mdb o, el oLl saele LIl T b,
<BL ) u-ifé e ) «Microsoft Access — Version 7.0 (MDB) g5
oz o Sl SUL 5ael 5 22 5 L Il duld] d 0l dasell
(el DUl Jyim pldl dn)l B Lpanas Sy UL Jyidl e
LA 3 g i g iyl SULE cddall SUL casedl UL
Lol SULy J sa @

O A LS cpasandl ol 1 oy el 1§ Il foens ULy L0l
b (3 W1 Gkt Jlt sl el el s - ol 25 56
ez ddl UL ] 4o @

e B g gl eIl el e LIl Lasetl SULIL dols
el ol yy SUL oda oo S 5 1iSa
1Lanall SUL J gi> @

Aatll B e gandl o35 0 ay el Laastdl SULIL dols
Ul Dl LAT UL ada Sy - gl ] pladl cmalde (ST
syl UL g2 @

J!d_,:al“-}:l.ﬁ-dﬁMjcduiﬁjdﬂlabgbd#‘o.lﬁuj
22 1S (Baa 25) GIaaY! 0 6 yot 5 (6 4o 4n 25) Sl g I ps o ot

~441 -



1Pd”h¢ﬁRJMMJMﬂj"&pduﬂyngﬁﬁgicéf

s e B e 51l B pme ey s SlaaYl o 6 ga Jiays

AN 5 Il Ly A Sl 5 1156 a5 a3 IUall 25 50

Dl ot OW dr gy 5 ¢ 58 50 JSI I 1gh (Guha D iy iy gy

ta OLadl s 3 J yad ) oy

sday 25 11 e 35 dsly cole g gl dulps pa) bl Jya-1
Time_Topic_02 (Time_Topic_01 WS s>yl le gt s
Jerendd d padl ol oSy - Ji § 50 IS J,/t;i; Time_Topic_25
g2 an JS Aulys 3 Il 6 ey U1 e

s ol e pad 9o 50w 25 U1 1 o0 (03 5 Uy cole g sl ULy J a2
Eada Js L& JE.Z..’ 53 «Topic_25 ... Topic_02 «Topic_01 : U\
(AW e Js s (1 pno) el (g] Jam JS dstly ¢ Jame

g ¢ 90 M T 4 I OF s (ioo) dadll =

g il o al g (1) dadl -

ol Ol sum 25 Ul 1 e (285 Jsly coluall bl J a3
¢ Jims Cds JS 2204 .0bj_25 ... Obj_02 «Obj_Ol :JWS a4l
Idw“}&dﬁj (42 cja...a) r:-m LSJ"l-l-""L,‘J

.MQ@JMQ".@%QM‘OT&:}(P)Ml -

bl das U ol juedl 8 el LI Of s (2) dedll =

(Sl B b ol il -y Sl I OF o (4) 2ol —

RICPESFU TP P RNTPR RV | PY S E S VPRIV

s JS kainy wolesodly Gl e dogeg sl ean @
(S5l ond ST sl § g o5 Sl yl5 A6 pareas

442 -



gl a3 ale ot e S8 Gome Gy Il bt >
4 das oyl Slaal

ol A sy SN o e peld LUl 30 3 e LUl 5 g0 B
AL a1 e oy ey o plall LaSI 5 g g 361,30 a1 e
ol b gl e dsa (3 BULL JadUsel 3l

AU Jadt 3 (1) il Jons wn sddl o3l LWL 55LE 15] @

e b 5l J g2

S e s o Budl das 1 byl ol ol LI B 13
Sl e ) BlaaNL Lol Jpadt 3 bLU Jadl =15 (4 41 2)
Aade cpe DLy yddld Il

S Bl Jyam g Sle ys gl J iz Calonedl nad Sl UM e
S Cynn g g0 3 Ul Ly 5l DU O padl Ul 5 o)

.J.a.!tj.é_,lia..ubér.i_:_‘l — Aot o= a0

AW oly,ddl (S g gy gl J o5 o+ 1 =
.quopdu\jgz?lﬁg,ty,llsﬁljsr: — 2 +1 =
.C\.?c.:._»CJL,;.).L:J|)'L_:.>'-\‘,C).b‘)l|S¢|JSrJ — 4 + 1 =

o s oyt DB Lo DI 011 o3 LN ol oda das 5
Sl Gl Gaol « asl) 5y U olyla] e sl gl Sle pos Ml -y
Pk e U gy (oo BNl o g5 S5 < a S5
S D T 4= sl
.opJ.u,iz,?tfggct;Qu,.ay — 3401 =l
Al lobyss o = 2

-443 -

1

3

5



+dame g JagSAY 5/4
Gty el B g g ST (S pakadl pUatl) g b1 JSCAT 0 555

e

b Ll ol VG Il oy e & gndl s Jelisdl gt s (1

ActiveX ¢ 5 cyo slsf a1 CLIPSActiveXControl.ocx oSN 3181 2
oS 3 dedndl M s L S L ) g3 Control
Lol B all 3aell Lasy slodanl Sy o5 ooy ¢ Jeladl Sl
S Loy G Lo o5 Lgn il o e el

Gl Ao (g gl Lol & ,all Lo (5422 als (KB.bin & ,all 5usl5 (3
Binary Image 45L5 5 ) g0 (3 432 5 el

Lo bjledal oo Syodl Olia) 3% Lessons.ocx g yAll sist (4
el gl IWS e U

ULt 5% o J gtes Student.mdb Il UL, 2asB il (5
Ul Lok dy judl 5 dase il

ol s p g 052 ¢ Figmdb olaldly e g Il ULy 30eB Cala (6
OF Jos ile 3 Lgndy o5 Wy el Lol Jeladl wlgarls
bl s Gy Ruind 5 S e ol rals ol

st LS Lgaanas o5 ‘Equation ActivX Control il ) Vsl sl (7
585 o ol Tl gty 5 (S gy 2 il Dl
pdsid S .Sqr(2/3) = 12 Jr (g My 5ol dals Lgzino Jf Ly oot Y
gl dl M Clsdl B b Dolee F hsg G Laf sV
e g A 5L
Jist b yer Has M Il Aeal fe GV G Y1 eds 4y

T RO N RETUPRE [ PRV UI SN [ E5 SV [ poecl

Drill by ,udl & pae 54l e 5 U — Loludd Aol Js gty p 485 Com

-444 -



LWL Sl pyad &g 0 Lnsl) olas ) S 25l dneas — KB

Agle

upl/.;\l lgasaal o5 ActiveX Controls ¢ o sdslas Lgf‘-i sl (8
ActiveX3D Command Controlewls 315l Lgmay el Jl Jols ik
Scroll Page ActiveX (._,,p sl;i, PV QU}@_‘Y) C:JL&.LI 2
Sl - Ll Al 58 Lgee A Al Wbl 5 4l Control
i o DYl e ez ey Ly Ly st l G el
‘;LAJ(':UA_,‘SLSY‘d%‘))!r:uf:j}aj\cﬁbjdﬁw‘ r}...-oJ.H
ol n g J1 ST
A S adadlt plael) s 0 a2 1 el 2N Q) JS s

Lol Ji o Ystaltslal
Equation ActiveX

S it it Jelidl 11 el ool
CLIPSActiveXControl.ocx ActiveX Controls

el Lils

Il oLl
Student.mdb

oaitsl
Lessons.ocx

bl OLDYMl g 7 RAL! (S gaslaldt AL Dsasd o3 Aave 1413241 1( 7/10) @y JS&

-445 -



+ EILLid | g Gadall Judowy - S

A S ekl pladl Godadd Ol e a8l pte Lo Lol oS
e slis] L] BB O e A 5 U (35) e 5 4S5 cogde
DS e Gpidl pa e By B gag G grned o5 (Y1 ]
el dee gl A IS e (BN

Codl e ONll fouad sie ol Joamal] Lzl slas] o5 W5
15 ¢ A sl & (3 apsaadl gl s gy a3 M1 &5 ,l1 il
s> g dlas M Ol e ol e OMbl (ST sl o lgal)
1A Waolas] o3 daMe Blay I e " 5 M S5l A (8 sl pal”
W Joamdl Jlast el 2y ol Tl gl slite] o5 185 . o A
o e OB e btn s

oY ) el £ o Bl Sl glas S kel Adase & 50 3
ool o IS Ml e e el ) 3 - 2l o5 el Jonamdl
ol 1SS Ayl il e sue g 8 il G e B3, all 155y L)
ides i pruly . olldly Joamdl (5l Y gandl Godadl o5 a2
)3l o g Ay A EISS VTl Jalne (3 2alS mald (4) G adl

ol o 520 G Bl IS o peali Il b ol 3 Los M3 amy 0
by L od Lo IS il Jeaodl (gl e ol e O
o33 i 53 (13) (5,lghly & )2 (40) ol ) odanll ol ss e
LW ) e 53
Sl oo g2 Gu(0.01) (5 ms e A5Lax] NS OId B 5 dr 5 1

z A S addadl ) pladuial dms b Jreaoedl Szt G ol

L cstadl Goall pdliad " 5l 5l 43 G sl jnall” B 5 (o)

-446 -



o () s I L 1 & pall S fad G el bk S 3,

Lol dse
Sl 5 Jaw g o (0.01) (6 g7ms die Sliax] ANS 0I5 By 9 A g .
g A (S padadl pUadl plaezad dayy S35 Sl Slast 3 2l
L suadl Gkl mllial "L_,:,u b5l A 3§ Lol ’C:.a.”" 3> 5 o)
Mo (g 3 Uy a1 Gkl bl LaS 3 gl 1 leb S,

Lol ie

447 -



& iyl

S S e el Mlaal oAUl elhoYl SN 1 gsB 2 e dez (1)
1996 (Artificial Intelligence Computer Center —i.i-l _clh,Y
(Y olSID Joizadt Sl L 2S5 5 0 5o AL

1994 ddds S 2 pagt 15 alall " plhao W1 elS Ay ol 1 0 5Ty cadb jagh aa2(2)

o8 15,8l ¢ paasOl e il Sl plald B d adl SV (goldl de dez (3)
1993 (3 2

Mg pall o dadl ks () SLLd L 1SS ol plall o pldal” falbl degt dez (4)

Sloul Cras 3 ologall L oKD ol Jires g (5 2) (3B dag et 1

e L NP PPV BN RS Pp TN N e 1 RCH WPy

1995 (dauslSYI LUl 15 alalt colwld L ) 2555 ole yhal

(1)Blumenthal, Richard; Meiskey, Lori; Dooley, Scott and Sparks, Randall: “Reducing
Development Costs With Intelligent Tutoring System Shells”, Position Paper for
ITS°96 Workshop on Architectures and Methods for Designing Cost-Effective and
Reusable ITSs, Montreal, June 10th 1996.

[http://advlearn.Irdc.pitt.edu/its-arch/papers/blumenthal.html], Viewed on: 18/10/2001.

(2) Devedzic, V.; Debenham, J. and Popovic, D. : “Teaching Formal Languages by an
Intelligent Tutoring System”, Educational Technology & Society, Vol. 3, No. 2,
April 2000, ISSN 1436-4522,

[http://ifets.ieee.org/periodical/vol_2_2000/devedzic.html], Viewed on: 24/9/2002..

(3) Giarratano, Joseph C.: “CLIPS User’s Guide: CLIPS Version 6.0”, NASA Lyndon
B. Johnson Space Center Information Systems Directorate Software Technology
Branch, May 28, 1993.

(4) Gisolfi, A.; Balzano, W. and Dattolo, A.: “Enhancing the Learning Process with
Expert System”, Educational Technology, Vol. 33, Number 1, January 1993, p.25.

(5) Hegarty, Caitriona and Routen, Tom: “STATUTOR: Intelligent Tutoring System”,
BILETA ‘96 Conference Proceedings, The Journal of Information, Law and
Technology (JILT), Vol. 3, 1996,

[http://elj.warwick.ac.uk/jilt/bileta/1996/3hegarty/], Viewed On: 18/10/2001.

-448 -



(6) Jones, R. P.: “Using Artificial Intelligence in Legal Computer Assisted Instruction”.
Law Technology Journal, Vol. 2, No. 1, October 1992, [http://www.law.warwick.
ac.uk/ltj/2-1b.html). Viewed on: 18-2-2002.

(7 Kirchhoff. S. and Teubner, R. A.: “Artificial Intelligence in Entrepreneurship
Education”, Conference Internationalizing Entrepreneurship Education and
Training, Dortmund (Germany), 23-26 June, 1992,
[http://www.intent-conference.de/downloads/92/suki.pdf], Viewed on: 18/2/2002.

(8) Legaspi, Roberto S. and Sison, Raymund C. :"Modeling the Tutor Using
Reinforcement Learning”, Proceedings of the Philippine Computing Science
Congress (PCSC), 2000.
[http://ceslinux.disu.edu.ph/csp/docs/proceedings/posters/modeling %20the %20tutor.
pdf], Viewed on: 18/2/2002.

(9) McArthur, David; Lewis, Matthew and Bishay, Miriam: “The Role of Artificial
Intelligence in Education, Current Progress and Future Prospects”,
(http://www.rand.org/education/ mcarthur/Papers/role.html], Viewed on: 28/5/2001.

(10) Mizoguchi, R. and Ikeda, M.: ‘A Generic Framework For ITS And Its Evaluation”,
Proceedings of the IFIP TC3 International Conference on Advanced Research on
Computers in Education, Tokyo 18-20 July, 1990, Amsterdam: North-Holland
Press, 1991.

(11) Murray, Tom: “Authoring Intelligent Tutoring Systems: An Analysis of the State
of the Art”, International Journal of Artificial Intelligence in Education, Vol. 10,
1999.
[http://helios.hampshire.edu/~tymCCS/papers/ AT Summary/AuthoringITS_TOC.htm
1], Viewed on: 30/9/2002.

(12) Orey, M. and Nelson, W.: “Development Principles for Intelligent Tutoring
Systems: Integrating Cognitive Theory into the Development of Computer-Based
Instruction”, Educational Technology Research and Development, Vol. 41, No. 1,
1993.

(13) Park, O.; Perez, R. S. and Seidel R. J.: “Intelligent CAI: Old Wine in New Bottles,
or a New Vintage”, in: Kearsley, G. P. (ed.), Arntificial Intelligence and Instruction:
Applications and Methods, Redding: MA: Addison-Wesley, 1987.

-449 -



(14) Park, O.; Seidel, R. J.: “A Multidisciplinary Model for Development of Intelligent
Computer-Assisted Instruction”, * Educational Technology Research and

Development, Vol. 37, No. 3, 1989.

(15) Romiszowski, A. “Artificial Intelligence and Expert system in Education: Progress,
Promise and Problems”, Australian Journal of Education Technology, Vol. 3, No.
1, 1987,

[http://cleo.murdoch.edu.au/gen/aset/ajet/ajet3/wi87p6.html], Viewed on: 28/5/2001.

(16) Self, J.: “The defining Characteristics of Intelligent Tutoring Systems Research:
ITSs Care, Precisely”, International Journal of Artificial Intelligence in
Education, 1999, Vol. 10.

[http://www.cogs.susx.ac.uk/users/clandiag/edutech/paper.pdf], Viewed on: 18/2/2002..
(17) Smith, Serengul: “Tutorial on”

[http://www.cs.mdx.ac.uk/staffpages/serengul/ table.of.contents.htm], Viewed on:
18/10/2001.

(18) Stankov, Slavomir: “Student Model Developing for Intelligent Tutoring Systems”,

[http://www.pmfst.hr/~stankov/zn_radovi/1996/coins/Coins_abstract.htm], Viewed
on: 24/1/2003.

(19) Stankov, Slavomir; Glavinic, Vlado and Rosic, Marko: “On Knowledge
Representation in an Intelligent Tutoring System”, [http://mapmf.pmfst.hr
/~stankov/zn_radovi/2000/INES2000.pdf], viewed on: 21/11/2003.

(20) Tekinerdogan, B.: “Design of a Reflective Tutoring System Shell”, 1995,
[http://wwwhome.cs.utwente.nl/~bedir/itssel/intro.html], Viewed on: 24-12-2001

(21) Turban, Efraim; Mclean, Ephraim and Wetherbe, James: “Information Technology
for Management: Improving Quality and Productivity”, New York: John Wiley &
Sons, 1996.

(22) Virvou, Maria; Maras, Dimitris and Tsiriga, Victoria: “Student Modelling in an
Intelligent Tutoring System for the Passive Voice of English Language”,

Educational Technology & Society, Vol. 3, No. 4, October 2000, ISSN 1436-4522,
[http://ifets.ieee.org/periodical/vol _4_2000/virvou.html], Viewed on: 23/9/2002.

-450 -



(23) Urban-lurain, Mark: “Intelligent Tutoring Systems: An Historic Review in the
Context of the Development of Artificial Intelligence and Educational Psychology”,
(http://www.cse.msu.edu/rgroups/cse | 01/ITS/its.htm], Viewed on: 13/6/2003.

(24) Way, Robert D.: “Intelligent Tutoring and Training White Paper”, National

Aeronautics and Space Administration, Lyndon B. Johnson Space Center. Houston,

Texas, November 1993,
(http://www.jsc.nasa.gov/icat/docs/BlackPaper.html], Viewed on: 23/9/2002.

(25) Zhou, Yujian: “Building a New Student Model to Support Adaptive Tutoring in a
Natural Language Dialogue System”, Ph.D., Illinois Institute of Technology,
Chicago, lllineis, 2000,

[http://www.csam.iit.edw/~circsim/documents/yzdiss.pdf], Viewed on: 18/1/2004..

-451 -





