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Bugs S o] gk A& wo]ele] AAF
4o olelHqut 73tk Overlay Model9]
AN A2 AErke] odnten HSe] A%

Skill lattice for Subtraction
33 10 AH=
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Correct
No sub
Subtract
Subtract
Subtract
Sublract
Barrow
Barrow
Barrow
Borrow
Barrow
Barrow
Barrow
Borrow
Borrow
Borraw
Borrow
Barrow
Barrow
Barrow
Borrow

A% 2EA2Y 61

skills
traction  skills
¢ frem 2 number whose right-most digit is @

0 from a number

columps which are nn or n-0

without borrowing

from some columns with a dizgit on the hatlom

from columns whose answer is Lhe same as their hottom digit
from a column with 2 % or a larger number on top

from a column with a targer lop  digit

from a column wilh zera on top when blank on bottom

from a column with zero on both top and botlom

from 2 column unless one is on top and & nonzero digit 15 on the bottom
from a column unless digit one 35 on both top and bottom
in two consecutive columns

from columns with the same digits on top and bettom

from columns that have nine as the boltom digit

from columing with the same nonzere digils on top and boltom
from columns which have an answer of zero

from the leftmost column when it has a npon-blank in the botom
more Lthan once per problem

Can borrow then nol bommow

Barrow
Barrow
Barrow
Barrow
Barrow
Borrow
Borrow
Barrow
Borrow
Borrow
Borrow
Barrow
Borrow
Borrow
Barrow
Borrow
Barrow
Borrow
Sublract
Subtract
Subtract
Borrow
Borrow
Borrow
Subtract
Subtract
Subtract
Borrow
Subtract
Subiract
Subtract
Subtract
Subiract

from columns with lwe on the bottom

from leftmost columins or columns thal have a non-one on top

from columng with lop digits smaller than the bollom digits

from columns that have a2 top digit one less than the bottom digit
from the leftmost column

once in @ problem

from columns that have the iop digit larger than the battom digit
from a column with the tep digit greater (han or equal 1o the botom digit
from a column with a zero on top

from a middle (not leftmost) column with a zero to the left

from leflmost cofumn of a problem whose form one followed by one ar more zeroes
from a column with a zerc on top and a zero o the left

from or into a column with a ¢ero on top and & zero ta the left
Inte @ column with a zero on lop and a zero to the left

from a column with a zero on twop and a blank on botiom

into a column with 2 nonzéro digit on top

into a column with 2 one on Lop

when difference is 3

columns wilh a on&¢ or a zero in top thal require borTowing
columns with a zera in the lop number that require bomowing

a column with 3 zero on top Lhat was not the tesult of decremendog a one
into 4 column with 2 zero on top when next top digit is zero
from a oolumn with a blank on the botlom

from a column with a2 one on top

numbers of the same lanpths

a single digit from a Jarge number

columns unless the same dipit is on top and hottom

all the lme

when one is in top

when neither number has a zero uniess the 0 is over a @

columns when the bottom is a zero and the top is not zero

when 2 column has @ zero over a blank

numbers which have a one over a blank that is not borrowed from

Can subtracl a2 pumber from itsalf

Subtract
Subtract
Subtract
Subtract
Suburact

numbers with zeros in them

probleras that do not have a zero in the answer

numbers when the answer 15 no longer than the bottom  nurmher
leftmost columns that have top and bollom digis the same
columns lhat have 1op and bouom <igits the same®the same anes,

2| 10 Bug Diagram

sk}, Bugel FAl& X Ao wiRlErhd 2 23 F 2 2HE A sy £o2 B4
HAZ p&sbHA Qs AgAg ale] frdd Alle BugEs: FE3M¢PH 111 (Enumerative
wiylelel. DEBUGGYS A4 4 /el 44 Bug). I3 108 7 dF-5 25w, HEol5s
(Subtraction) 54 & sHENA AlHS AFE A AL F3o ol¥E Bugrl ¥ &



62 1994. 10. ABRAIHA) A 12W #Aox

=S o #prle Y}l ke FA) &2
+8< 714l 222 719} Bug Librarys}
LA Aol 27E o] 45k Ehr Aol 4]
Bugs &5€ 4 qlen, B4 (by Repair
Theory[81)oll 2]5te] A9 S-ghgels] A
2§ Bug® FE37)% dcHGenerative Bug).
=3I ACMe A9} 7Fe] BE Bugzd abde] A
;A= Al shake] g Agkehe 4
ol ¥ F&% % ltHReconstructive Bug).
Predicate Libraryel+= P74 Predicater} 9.
o] Action Libraryel= A7f2] Actione] glcjd,
AX2'7) 9| bugrt 7Fs3kA Aek el2gt A5
kA<l Bug Librarys} T8 35}te] Bug Part Li-
braryebii® 2ci{34]. Bug Library dhH.2
AFA A atg-e] el 23g Al St
Yol E-e] glev), Bug 349 Yoz
olsted wlma greslia g4 HYE ¢ gl
49 Domain)+l| £-4=1 ich

54 ¥ 24 (Diagnosis)

ITS| A Attt dolelghe ghpate] a4,
A Ao Hg Ewzel Bug ¥ 29 o]
#3E & F(Micsconcepiion) 3 Aoz &
23 We AL gvigch o)t ofeirlal
i Ee] AlgEm 9lom, a3 @ ARE
kg L RS R g

Model Tracing: %-oi¥ #2585 420y-
pothesis)7t#] 2] 2 3}34]-& F3sle] -5}
& 7 2(Paths)®} v ¥ 3= Wbl 8 3
o 7 dA A o AR - g 28
A7} 7hedt v AR F el 4] &grab2] Ao
AFsts ARE F3ate] gl A2 Ay
S AL FA5E dheldh 32 Aas
7] A AR ARE Hdg Foprbs o
WHeHBackward) 427} T-5Ec). 28] 112
ACM[ 23] s % (Search Tree)2A] ‘93—25
=72'7= Frrke] o5k B4 zlolu) o
2| g W2 A9 f-8(Problem Space)o] &
Wt HastAd A" 4 glolof S, FE
AR chesta AAH R APHE 22 F
T2l FA dEAle BdE 2o} 447} A

snil-right

S
38 11 ACME| e Ep|H=Z

42 5 slejo} gk olejgt 2 A0 wkEHY
ehi @ sl A e gk 2] AR B
5= Ade] Tzl Fod 5 9ok

Path Finding: DPF[27]¢]| 4= e e} 3-8
Model Tracing®] A2 & 3| 432 £43) Do-
main®| R} AL 2] 9w Z(Domain-Indepen-
dent) ‘Best-First' @24 #4aledc) 4
Aol Aalel] ZHHa H4y ArE S 4
%45 ‘Psychological Heuristics’ 2 ) aks}13)
of. FE2e] A3 s B AdH 3}
71 (Assumptions) = 2 gt A2 Ee| 24 4
AL 7lele A3 Yrpr)E(Criteria) 24 o}
w3} 7k

Assumptions 2.2 99 9] 314 Causal
Closure), 54 A (Purposefulness), ¥]4HE-A1(No
Duplication) 5-o]w}, Criteria¥ 7174 (Memory
Load), Al 532 (Subgoaling), 4 44 (Producti-
vity), #429 ¢&{Minimal Error), g 7=
(Minimal Length) So]ch

Condition Induction: Model Tracing Bp4 el
ahelA] g A o)A o} 2 AR Hae s
4l Ruleel oJ3l4] o] Foixlrk #ieke] Bugs
7}l Bug Library(3-& Bug Part Library)4|

B T2 Bug®: FHEslmAl s Ae] ¢




upd] o & ACM, REPAIR Eela A== gl
Operator Library¢} Predicate Library =9 2
/H9] Libraryz} z7F ds3 21359 2413
7442 9)e]A] Production Rules &/4d3}e] 3
FA442) = 4le] V25 BugE: A

o] el % Plan Recognition, Issue Tracing,
Decision Tree, Expert System, Generate and
Test, Interactive Diagnosis[34] 5 2171+
B2 gL g glon, o) WP EE ol
AL ol 3 7iAlut Ao ® els Fo
ofz} Domain®] 574¢ miebd SgAom 2
alet.

5.5 Information about the Student

5.5.1 Source of Information

1TSS} o] ANE EAlslel 7 231% olF

e Aol gleld, #5 s dHeolee

2ol AR EAe I Alade] Agd BA

al & Zoluh TS 71A19f 17ke] EAl s AR
o]

ol

1

&

ol @ Axe] eFo|ck dAe ITSe M= &
sapll A FolAl FA 2L twE FAFke] F
23to) i3k 2 E w8 AE(Diagnostic Data)?t
slo|Alc), shepabel =Adaql digte] sl &%
o 23k ARE WAH FA(Explicit Evide-
nee)olwl, dpAle] ARt B8 83T Iy
Ape] A4} sbefel gk 2k ¢l 71(Implicit
Evidence)®4 ¢lglet A= gprbrb AHal4
A Aol dls) A gHalg Zhx] B glema] 5
#e) Z7] (Negative Credits)7} FeH17]. T
A exto] && ALE 1 A Ao FRH AF
2] £)(Pieces of Knowledge)2 <i glvhs 34
o] FVgEld, 7hEL AE FHd| 2lsfA ¢
o3 WA= A% eloi[51]. Student Mo-

A5 ZHALH 63

del®] dlo|ebE FHato] ol A AU FE
SAsm Hode] o] = 4 ik 299 A
o= ITSe] shxe] Ha o)lfirh =Hw|, 4
zrn7) gch oxhe) el oA &
glom, 2y x|-A(Misconception} Ap7F
ale] @ $x Qla, B4 & A4k 257l
olgt =% gleh oA ek, e 24
dole}s AHLslAul, A TA A Sl ARRE
2 A ex gk B =E7e s &
Zozl A% ApEE Algorithm & 7ldehs T
ol of7]4e AAEE AlgorithmE o2
HE75e) AE F2HA A 45 At
ohd Ag gwlgch o|Ae AfsbEel AN
e el ule] Ao} ket AbgEl A
A7t 9E A$E T, A Av= F
o] 71 4 glent, egtel A= FHo
#A2) gl o)dal £4 spgelld Fod A
2ale olgl do|el AL T Yo 2 A
AatedAe} &, S AldAF|IAV A%
Zo|ae atgute Zlelth Al~dhve] Student
Models} A7) 2odz3s Hes] 3§,
g a9 HaE SAE Qs e ASA
o} HE o my AFd Al E A HES
@S AlEe] LAl Atglefel gl b
A g5y AHg-ske WHY, GUIDON el 4=
grgpALe] Alale et Er) 98 HA o E A E
dlZolul, 7} (Hypothesis)E Falsts AF=
s}, 31 732 ] Yelr}, MACSYMA ADVISOR
[22]) A= 71 ebdado] gl 7S =337
A8 shgabe] oz} B9l el H3Aal
A5 ) ale] AlxE Apale] 7R o HEE
ate] 7. ke Zdgc

5.5.12 Noise

oAl e e dolAle ARE & A
HApel A A BARY HoE A4 AL FHFA
A|ale Ealal 7lelch webd e Fol e
Aol gt BE AFurl d3kae] glefel dohes
7L o} ghadgt ootk ehvl, AR ITSH
Asse Aue 230 Rl 2 ddde
ojel7}=7} o, @ 7R & AwEE ol
Ze}311.

—E'—I‘
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o

o 2 A R ICERRLE
=t 54 3 % Aol shgalr gt

ri
o

b
)y

aQ
14
23]

-

|

N

14) B2 2E Dol Hm) Shral
& 9% S "ok A4l mebas
B} AHo] B W G glen), g
A7t W ) Ao wleba A4 ol

o101 Sw A Heh 2o, Feol @4
S5ael $ge MHE doslAle s of
$e e, 2 A, mE ARl dae)
#4jel B o] Al 3 ol Trol 2
AYL WA BY £ 9k

o = F]

o Stggal ApAale] x| Aol gl #ale] BEal
xSl dBAde] glA ok ojzlgl A5
A 24 F, AE e} 29174 ofe} 25de
e g sl ®ch

o A AAle] AT ¢ gl Fals
drdl FEOR %% m&z% 7
£ Ao AR
+A7} e HE
= Al st ek Toﬂ “7&-3 —‘MI?} %Wlﬂd
s 2 Adg ¥ 4 ok

o ShpALY] FHE AatA sl
e o deloh ofelr)A] Aeke]
AFE A"l E S ojEe 2ot}
2 3 :_]./Rz]-_c',] LH-—k']— ;(])\lo] ak5e] Y] 733_0]
el o] W A5l of"l o] o
HEEe 9l = ojuld e A 9s
A=A o ¢ sle g ARa 9l 2ok
ufeba], -2l= #al2] Student Models] R
Hel ole AMel Aol g @4 R
Az} ﬂéz}?l A AR gl R A
deloke] Zol(Gap)rl FHiFEH w2 welg

fr
£

JerH

1:1}-

—_—

5ru >E,

= ol fr rlo

jul

r:a X g
r i ojy

d

H

<, 58 E-e] g EL Afialel
d 9l ZS 2T BEsAE 23l Bur-

o]E Cognitive Tearz}i

s Aol ozl AH, BF daade
A% AW ol SRt gl gk |y g)
ohid Zle] A3 Wo] EA5le o)7L Noisen}

g} ITS9 sl W #xlgo] Apil5e

AlEl-S Audshs B Aol 4] arabe] 7l-84{In Tu-
tor's Belief) £ 25 AR o] gFo)c)
olof Hgh sfEB g oEistR] We] A%
Haz glent Az =ZA) R A AR

7 g loi35]). A dHHa =A7)
$= 732 4], Model Tracing el 2] ITS A

+ g itk ACTP #-$ell4 =9 7‘P7H;£°ﬂ 4
Gis ’ﬂ‘i—*](Heunstm Selectlon)ri 2o o
oe] 4255 A= vl@sle] 747 o1& H?T;ﬂ
s 3 C’i/ﬂ Hﬂ‘ﬁ]— Aol b wlFEHz}p §
13 =5 Aldste] ggate) St o
3 ]1— Zleltl, o2 e oy
= %

GUIDOI\IGJ]/HSJJr >g ] Q.]’-%O] )= 24 o] A
TR g5 o shaRte] $He AgdE
FAAq FHCredits)S, 23ol= 2Rzql 3}
(Blame)g 7827 £, A glo] 94 WS

(Rangeydlell 4] A}l 7o)}

6. Situation-Based Instructiont}
MultimediasS 0|23} ITS

F| o 2} F5EALE Abe]o| Situation Ins-
truction®] F84de] 7h3mE WA ITSel| & £-8-0]
32 ¢lch Situation Instructiono)®d 8+ 52
o olghl= E3lAa] Algl B xé}]-g}_o:] e
Soll4] AYPL & 5 EESIE oS
n] o]t Experiential Learnmg). Adams[1] &
o 2atrl A& A zAde) =) A(Informa-
tion as Facts)?} A s]d2] =g =A
{Information as Tools) 52 F7}=| 7} 9lc}. Si-
tuation Instruction 72412 =] Al 9] &)¢ra]
T B, ddsl AABL Fold A
43 Ageld FAL 472 F At 542

715 "ok o] whl e o] 234l 7%= Case-
Based Reasoningell 49} 712 o= el7le]n}
ZIA 2 EA S A5 ey olaH e 2 AE
Ak Hadw E78 Ado)al= e}, o] 7]
ol e olelgt RFrol &se oz wjzrs £
el A | of] ghol A= 3 g)E Story-hased In-
struction, Cognitive Apprenticeship® Ancho-
red Instruction S ts]4] 7h=hsls) Juisly

T A
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6.1 Story-based Instruction

o2 4o] Sl $21e] ofml] eI YE
AFAH L dle]elr| 58 We| Selghc). ofo)e}
7w AdAl B49715 Eu)EA TAske] o
b9 §5H AGE Ay TE Bopee
= Agsks @Y 25 Aol olsde

o)) o) 2 (Aesopic Dialog)gt . 3o A=a}
e 2] o) & (Soctratic Dialog)e ),
AT A ALl A o) Fo] x| HAF) o]
of7l& ARe] Hdolahe EAeld u|sdt 4
ol gt FAE Freshs Beael Avkn g
oh & 2 oolelride] Ulxg HHe} shrape

71 gel] ool WA= glul Zl2}be] ol H(Re-
lated Index)e] o] F¢izlc), =&l o)< o 5}
At sl dste) A% Ueg 34 2935
o 2 Sell MER 2FL FEhe Az Sy S
i fgich o174 Aesop?] thElE L e o)
g 22| Follow-UpZFo| ZiEoo} 3
Ak ol dig HE EE ARS gae
FAEE Aol o £zt He] gleje} ah=
Aok olHgt v ITSHE §80] 5o
Ferguson[19] 5-& ASKell4] Alek3]a} bk

o a5 Agsta 3ok

6.2 Cognitive Apprenticeshipz}
Anchored Instruction

6.1.1 Cognitive Apprenticeship
Cognitive Apprenticeship[18]-2 S 4]2] &)
Y g 4 Aor BFAE WEA} A
“ehe ﬂur e o) Areka, A2} A
sl A = »H%:-—%]“ Aelek, olzle A
To} A2 AHgs}
Fa w2
"o?l% EER I Pt
#-S-A Bl HAe) q)
#7), 8] B

=3

W EAels 44
r}. ole|gt FHe oy

BAe vk w4 L orE Fa) HAd I

Headon 743

Aed BEA|~E 65

49 #|4(Domain Knowledge), Heuristic Stra-
tegy, Metacognitive?! o] A =HControl Stra-
tegy), Sk A 2H{Learning Strategy) Zo|ct}h
THYLRE ARl A d sbge Ao
&= Modeling, #H5319) 58 Tdsale] 24
Feedback-& #|¥8k= Coaching, &2}F7} 4
4 g¥o] ¥F& o FAS FE Scaffolding
5-9] o] 2olri36].

6.2.2 Anchored Instruction

Anchored Instruction[6]& &h5ae] o2
AL BegalbEe] A4l 14 (Perception)
7 olalH & o) 4-3te] BAl2 I )45t
& Y £8-% F& AnchorE o] 83l w
golet. Bt Anchor g 5381e] £4 2 3
A2 ol ehar AakE A2 BgolA] sl
alale] HEE ~2F AYHA 3 7o) A o)
E]— Anchory B4 4F &En)Z g o} &te) shex}s)
AN AL 2o HEk A BRE w3y
£ 2 AT 5 RS 29 F 5 Aolet
dF 9 dole] AFA NS o a4l
T_FH—:- A EE AAIE} vlA A o]
ECETE dhe Aelh o]kl An-
chor= o] /el ol HESo] A= das
HEE dAsfofo} sh Fa| AJ3ke] BAFL 3}
FA7} old 8t7] 4 =5 2 = glo]ok gl 7he
HiME REgTn I, vl 9 2y
24 AR 3o A, G AF 29
Al A, 3 ook, A} A 8l A7) BE
T & AA Ao dAsie] ko) oA
T ARA = Zeolth olmd AlawleAz
199003 ol FelAd FAT HAE skw gl
Multimedia #5F8 7]oL o)L-5e] dxaql
¥E &35 92 yvth Multimedia REE=
BE Arr) ey A - A5 E5E
Alzb AZhg adE o83 4= oA R
ITSe|= A2 Hejot uhHEe S48 fx=
34 =9} Anchored Instructione ol2] =
S| 4 Multimedia 73FEE o]&ate] A4}
T AL Y Ak Al 29t 4
£l c}% | AR S o 2 5T 5 9l
‘]——— Zlele}, Anchored Instruction?] 7|& 7l

ool ot g

s.l]ﬁ. ozj“lrﬂ {‘ﬂ,

FFr
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de sgpale] Al fEFted oz 3
) AlE Rl Hlolvh. & FAE F 4 8
8L 7Y FAw Adeh olFd B

RS2 FAO B Fgpe] gle]A ARz T4
AR e PAE s TEIEE
A abe] ke x| zeaje|oje} vl 7
o|cH24]. HANDY[ 26+ textel video FAHE
01-9-3}‘:‘4 ?'2’.]--’—“-2]-2] Fo)E FEIEAE At

ar

2 do e 2

~2 FAE AQHD BAD A4E Fshe]
4SS B € 4 5T Ha e

7. ddbEQl B A|AE Q| off HEH

A w5 A2 g Eeee] A AUz
Agsle wa g Aede Yo olg ol
.

W, o Wotaln AWHEE 74 wel F4
Aok AL AR dde delvh ¥H7t B

%—ﬁl AL 7]—%‘1 A% Al oy
o T e AR w
o) gutdo g wg xlﬁ%ﬂ% el A4, &
A QE, Al A& A%, At AHE
W B o @AE daz A 2y 12
o|2]gl mE Alxglel dukEel A e} BF

BojFol Zﬂi A A A Az A el 04]-4
A, 2R AT TR Felt 22, &4, AA
g o] o] uhle R shgate] 741:&.’* 3=
&2} el e Ao A SpAE A F 2
Fo) 4, At 2 AEL AF Felvh o
o} 4]%= Discovery Learning[28] ¢]&& &%
sto] a7l wE Al h?—i ¥t
Aol A= -?75]'6‘4 2R el e
w=zo] ¥ =2 d1= Guided DiscoveryEJ LIt )
Aol WHEEQ Agd whEx F-asi

o

INTRODUCTCAHY
SECTIGN

SELECT
ITEM g

()

FEEDBACK -t

QUESTION AND
RESPONSE

Y

[y

JUDGE

CLOSING - RESPONSE

g 12 5 Al et

opiz} o8] 7]efahe

»-0 ;ga

& 4 o= E Bl
H= ©go] ®oh Hrle g e,
Hrpatil AFe] g Ade] Fxrh Aok g
Aol g Ax Ao Fejol wel 2 7=
pesled wel[2] Tutorial, Drill, Simulation,
Instructional Game, Test 22 & 4 3)

Tutoriale £4] ul—vﬂ%oﬂzﬂ 4194 A Al =
sheral glve] FAo] Fo|7l oz vk o5
o} Frle % AegHch 17% A BE

Hope] Falol o] §E A gl AbAF Al AR
o] A, 3 el deje] AR, 24 Fe) Al
T SO mFA e e 21]. Drill HEE- o5
o]gh gl wlFo] Foixl HAoEA rlaAdl
A AL A=e] T 2R ake] sh), G4,
HstAql A 52 aufoﬂ agpelrh o=
Drill A2 Wb FEAbrt AaAel AN

Agstel, cherel BAE

ol
A A s} :in%:%— 7ba Al e} el
w2 423 zle] Fagth Tutorialel 4=

HE A Alo] o]& whspatela) AFA} Sgte] 2]
== e, Simulations] A& 4= 2L
7S e ghrAl7) L Al A deubE A

Ho} Bl & AR [l Ay e T ol A
sl Zelth ole & AR v gl
o), E4l9) 2Eag T4 2 3 Mechanics
[13] 15_4 A el el djsteiil=s 2

e} Folala]ef djgbe] shgpalA] =m, Fare]
A eleoid 4 9l AbERS- FA| 2 F= School
Transactlons[j]?-;}—o— 28] Az} AlslR el 7
= :’—7““1] fﬂ“qﬂ H%ﬁ}ﬂ‘% =

o} gy Erﬂﬂ Y ] 7:-;3—?—01] GddE =

S AE AR

B o glom], &A AA - 3 01
He AYe H4AY T gl AAE fEE
Agie] A AR @58 e oo, AES
el A el Hakgh sk B0 12 g A
£ EAl7} gelsiw, Anle dokale Feol #
g A-Egch Instructional Game S2hH&
Z71m A TEd givke HelA s AT 2
B Alag]l Fo] shbelvh Aslde 2rhAlY
Ealo] 9lA Ak Ex7} FolA L, A T



o) 9‘,1—'11, AAA T, 2AF Q] 7] E]r)
FolA7| = B, Fu]E 2ube 5 xR
el Ao, EAlE ATElre gk gl
Hogol wekd o] FolAs)% Gek. A
de] FHE AHEH, Oregon} 22 g44] A<
(Adventure game). Pinball7t2 o}#o]=4a 7|
o), Chess7r2 2= A <(Board Game), Phiz-
quizz 7I= Al9), Moonwarzh-& #HE #| 9,
Rocky’s Bootsz2- =] 49, Diffusion Game
22 o A< (Role-Playing Game) = Thekgl
Helzb AtE 9ok Test= 99 ] w4 =
ol A mFAEF Hrlell FFEAe] Felz|w, 7}
F4 28l(ltem Bank)2 AAlsly, ZEs)q,
Aol 2olH, Y Hrl AAE T 7|2
HMElsta Al FA) Fasle dlex A
L3} x 2 & dlA~ =29 Exambase, The Exa-
miner[25] Sof F& oeich HIdE EA
= )43 Adaptive Testzl= 7o) Zaidw
ook ARG FAL] Sl viald AlEe
AAH s FACE AdEE Aok 2] o3k
el vy HAfelle oolRli= EAl7) Foln

A, gge] S8l Apele rep dEe] ofE
Tz Ul 2fe] He A7 AEe Al
w, ©]2]3 Adaptive Testingsl+= Latent Trait

o|-&, ltem Characteristic ¢|-#, Item Response
ol & Feo| =ik wi #r) Axje] 34

o = APM(Admissible Probability Measure-

ment)[ 8] = [RT{Information Referenced
Testing) 5| G&= o] APy St
HR-Eal Ao s FAsr|xE g

.4 £

o 5-8] SRIEa WA o) o) g BAE &
BuAl10]e eolspi 7} AHsle] ghgo) gt
FAMES] 11{One-To-One)2) 214 o=l (Face-
To-Face)2 35t 2]+l %(Teacher-Student In-
teraction)2 &}-Fol m2} 28 A mel 2u)z] oF
wrpa deh EgE gk BaA[15]e] s
2000nddl] 7hAl= A Abgle] SLE HolellA] 95
% oo #FEE]E o] gdopul ATE Zasl
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