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5. T7F/MIRPH1IHSDTHFMIZ1IHBETHD.
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3.4, TOMD FYILFIEEEDERTREN
AHFZETIE, R U AR EDORE % B L T3
LTW57%, BEfFOMO KU LHIEREE O H 7T HE
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HHEBEL T, &k (1998) Ti, EHMERES)
AL RRERTER 2 A S b e TR ABE L TV,
V=P REE L T A MREBNR DT A — ¥ ZRE
THIET, EVBIEEFEBTE L. KB (20000 O
Low-First 2%, TH B RE B L 325 R U Ll
HEETH LN, 1HA L TERLS, TCOTA
TLADEBROER L AREEL R E 2 T, ROLEIE
ERETDHENIANRLR-TEY, X0 EME I
EIToTWVWBEERD. REMOT AT LEEFTHIC
HEE T 5 ERE (R1) IZ Low-First & H 8
TA—BEBINTHZEIT725.

3.5,  FUILHIEHEEDEIR

BETFD KU L& S IR L C, YERLE OBINE X
BT a7-012, BIRFry—ba2ERLE (B2). 2h
T R Y VKR E I TEEER R SN T & 7228, K
WIRCTEREZRBIRLEZS L0 TE, 1ZEA
CEE XTI/ 7-. SALISBURY (1988) X, KU
IV OB W T, FEBEOMEE, FE R
X, TRITTFTIVITARIDIDEFEFTTNS. L
MURRG, FEBBEOEBEIZOWVWTIEARY AT LR
SHEEROALTHY, TursTIaR MIOWT
L, AVATAZHOENUD FU LHIEEEZ EE L
TWA7, FFICHET HLETRV. FEAx )L (18
BEEZANRVICIRLTTESLN) 13, FEHERE
DOBEENRND, SEITEDRWVNT L& Lz,
flizid, FIIE R Y L OHBEEICE S BIRBSE 2
bhb. VAT LAMUTIEETE 2728, HHRLRIR
WAREL R BFE L& 5. BHIRRIEOREORMMN (7
HELA) THAHR6, T4 758/t icHET 3
HIEERIIRETHY, 27— Tt+H5e5. —
FTC, HEENEWGEIE, —EIIRZDT AT LN
24T EA-HOIE, 3T ABINNELS, F/-, H
BEREEEIZ SV TY, 27— ABF & Tiiunn
HBEEDZ WEOITIENES L2 5. BEZRBRETR
WS, —EICFEE T HICIIIEBRENRRTH D (85
A 1989) LWIHEERMAESEIIL, TR ELOBREE,
37— VEINEEBERING 3 7 — B REERTERY
e Lz, 8~15HEHEREE TIX, HAMBRES
Bl 37— VHIRE 2 S5, THEMBEEERE,
REBDOT AT LEEFHNIFEE TE D NI VI
ETHY, RIS ED 7 (bbb LW) 74T L5
ZUVIGHEIEN TS EE X, TORTHEE S,
FEENFE LT OBEEICL > THRIRTRE KY
N E N LD > T 5. 1EILAFEB IRV L
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DR P I ATHNTE, EEBRIENO 37— RRUR
REATERNI B2 e S, D LAFOH TR L
FH, FEEIZE S THEMRENET. Lo T—EH
MFIAT 250 XEBFEINO 3 77— LRI ERT
ERE L, 25 TRV FT—ABE Lz £,
BEERMICE - THEDD ELEZLND. WD)
DT AT LDIEE A2 FEFNFEE D TV D AR
MWD E, TFHFHT A NEITH | ORIEER A RET
BT & D3MEIZSE-D (MERRILL and SALISBURY 1984) @ T,
REBRTER N R W EEZ NS, LoT, FEEMNBE
WZHI S TWDT AT LADDHDHHGEITITIRERTER - L,
5 TRWEEITEERSEMD 3 77—V L LT,

4. SR T LER

41, SRTLEBE

RKAT LI RIS =2V THHD, KUARID
WOWTELKHBRUVMERE TH-TH, TAT L%
BEE L S 2 THUE, IDICESS R R L EER
T&5. F2, RVAT LI RY VEBEICIER - 12
HTXx B TR, RUAHEEERREZESZ L
HLTED. AVATLAOEEEEIITRT.

ey 3l

~15RE s E
ﬁ%if \%"’\

BRILKEGTA mEMNMITLAYE
FLMRBLH? LM ?

LODDT AT LD
EEEERIZH>TL
Al HEtENHDEM ?

JFun
(Flash)

B3 27 LA
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UL TV D RRIE, RE, FET, Frurn—FR,
FEOAFBBETHD. FREVBART AT ATIER LT
FUNEEREOFBICHATL-I2E, BHaor—
HNWVEREIZX T a— RFLTEHBETHLERDD. L
ST, RUVAT LADOFHF2—FX, FULOERE (K
UNLHIEEEDEB L ET) &, (ERENY Ve —
RBICRE L FY AR AT EEENEEIND.

4.2. #mEHEE

REMREIX, FU LV OFBUIERCRE, 7147 L0
BICHIBREZITS 12D OMEETH S, FU L, HE
B/ANROIEHRZBEHRT DT TE L H BB L.
L DNRTA—=FFFT 73V THRESNTEY, 1B
FREDSER LARWR D IR RSN, REMREIT,
RUNERRE T A 7 ADORE L VS 2 DO FAHERED
LRI TWA.

FUNMERIZEB WO T, RULDZ A hvEASL,
RFUAoEAE LT GBSO » ({ER]RRE
IR ZBIRL, BIRBEEEANT S, BEOEK
EIBIRIE B0, 2FEEOBXOBENCET 5
HERRTHIIICLE.

T AT LADOREIZBN T, EMEIERNOB A,
FTRBOMBEIXEANL, FDO% TRIEE IEZEDN
TEANDLTWS Z &% (B4). ZZTIX103HH
DhE—EIIANTHZENAETH A, EBIRESTH
KOGET, MBEXEBINEOANPLE L 0D,
FEL, BIE~DT 4 — RNy VIR RTINS AR
BEMmTsZ b TES. FIAATRERY Y —2DFK
X, XFEEBREFFTHDH. Fiz, H@EREIOER

¢
#RRgE: (2 -
KOBOBRIENTIM ?
soEmEEGELER:
SEDEROEIZETIM?

A BlE—-E(EE

[ mmo-EEn || AEowAss |
8 ] S

H4 MEOHRwE®Em (R sor0)
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SRR L IE& 2 AN X 5 Z ERFEER DT, ANE
ZT-RIES BB EZ AT ML AEL TV .

RUNLDTHFA NZDONTH, ATERERBEE
HTX, {ERRIZICART 2 EICE - B AR E
T&5. Fo, FEDOT R4 ZRE LT, 12DF
VIZEENDT AT LB, 1 >0%E BEICHIG
SHBZENFEA (8K 1989) THHZ &, KU L%
fE XERWEDIZIENSSRBREICHI XD HFR LW

(ALESSI and TROLLIP 2001) & Wo miiBi 2 R"1 5 &
L.
4.3 EITHEE

FITHEREIX, TERR LT KU VE AT (FEER) 3572
OOBETHD (B6). ERIZFIALTESEWVD K
D7 v Ea— (BfEF=vr) &L TORBAZETE
LTW3.

RUNEBFETTDEE, VAT LI TAT LE2HEL,
FREBEEEANNDL, 74—y 7 & UTERD
RIERE, ARIEFEOBEASITEL, J/E SN TOIUTHER
ERATDH. FUADOETRN R Y AFIEEES T
A—BEFREFRTH LD, Thritbhhitd, 7
T ANV PDOFBRETTIZETTE S,

R U VHIEREE ORIICB W TR, BEEL WD R
UV E D — BN bRAZ LI 5N (R 6 £ L),
HEET 27 147 28033 25 AMAICHIBT R BEZ 72 0,
TEHHEF 27— A, 871515EE FTIXIEAM
MBAEA, AU B3 77— AlEF 74 e LT
HERETAZ &Il 2ok, (ERERT 7
AV RBREOETERMALILELTY, fERLZ IV
WCHDHRBRER L FUVHIEEEN BRSNS Z LT

A, Fim, 7~wm%f74%A§¢g@§gi
D5y 7(&%#5% ZIX8HEEBE DI E & &
D& 7TIEBIZ ET6&7&11A7/xmﬁw X

ST, NT U ARE L HIOIZHESE 975 5 DJETE|
DUINLOEEL, £ 95 THNIZFOEKE, Elniin
RVBETE, /\00)%%)/)7‘&0‘4}5(%777HH\& L7=.
F72, FUAKIEEED I A2 <4 XHIZET1 TR
L7-HIHEROAA v FZHABELEZ (A64AT). &l
HERICEG/R/NT A—FBREORTIE, A vFOD
Y02 |\ CEBSE TS, ZRUUSNDART A—F L
LT, aEE HEEX (FRoZERRA), F
AORIBR), FIATZT 47 L8, HEFERORRN
BhEbfeTRETEd (B6£AL).
FEOBEBIZB T, EREO=—X%28EH, F
U LVHIEIREE I Z2WT (2 2 TIRERMEDAR) &)
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! 'HL%W (Wﬂ%m

RERT-F

: l] - -

BRE |\ FIERTT,

CATROE-79) l]
Il

ag5] 11
FUILERTTD L RO REAN

B5 FYUAETEE

FupoBER D EBUS jms il

Craz— s &k ME S

O 37— s (%8 RIS O e O

O mmr- s [ IR e R B 1 v EER
@ EERRADY SHEEE upapme: 100 ¥ oo
O rmanien | B )__D@fmxxag#ﬁ BB T

[EIER 7
O maparun - © FRID
$ . 323 J]
Otz 2n N f; Eﬁ; ERIRE
(.2 BeahE

R 4 Y M
FULOSE T I R
g

E&t

G

Ewwey

Oeztiz

OnzevaA

il

fEIRECDEIR

1B T — k) Sy %R
. FloexogT
N s

Megofr

TR FSE R R re e
| 5 E e v

PREORRE
K6 FUNHIEEEDOERE 2L v F

HlEEZ BN L7z, ffk S (2005) 1%, 7 A PDE
TRADOSEOTT, FEANOTARELTRI L

BETF, 1EHIELZRIEZELTTZ 4 — Ky 7 %175
BREVI ZETEMEL TS, ZWEEET S
DIZ, FIFERIC BIF) 74—y 272175 L0
IAAL v FEHHHL, TREATETHILETHIGL
fo. 72k, HIRFZ ¢ — RNy Z13ARE R Y VMIZHAT
ﬁzé«%%@f%étb,§1_iaw1w&n
4.4 S O— FHgRE

Zurna— NEREE, Bl FU a2 —ALER
BIZELRY, x>y =2 0FYELIZED ST,

BEAHB ISR EE (Jpn. /. Educ. Technol)
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ﬁ&%# it 5e 7—=0 7%, bLLTHAFEHEE
RS A 00EETHSH. EREXF v n—FK
AN, WBEICRIAVEETLZEHRO—ENDORESE
BIRT 572, FUAALR RY KIS E L (T A—%
EFHLIERETSD. Fvrue—FRLiERNIAE, 0

RRZERE L7z R VG L 85 A —F DR THX,

FEITHREO LS IZVHOTHLERTE S L )T R->T
WU, Ty ra— REND T 7 AIllE, ET e
TITHNERET 740 (XML T KU LVHIEEERC Z
A—&, ETAT LOEREFTLR) BEEND.

Fiz, Fvrma—RF$5 KU iE SCORML2~DXf
S (FEBREORMF) 2#IRTE, LMS LiZ#ED 2
& T, FIAREOLE, RUALOHEE BN TE
B. T AT LREDERTIEIZIE, cmi.suspend_data D EE
R LT

4.5 PEHEE
Z2EHEEY, FUALORE o 2ol (&

Salb—var) &, FUHEEEICRET 2 EH
RUHOREIT I O DBIETH S, WHHiLE—
RiTix, RUNLETEE (ETH#E) »H0noThHY)
DWERZMARETH Y, 74T LADIEFERLRED &
PERTFL, BIETAHILIL, REXEFHFIND.
HibE— X4 >OBEE»SER I, BEDORY
NETEENE LICR RTINS, EFIIETA 7T A
DY AR (BEX) BERIN, TETA 7 LD)E
EFx, W7 AT L20REEZFRT (B7123 77—
RMOBAETHD). FUINDNRT A= TH EIZERR
Efn, WOTHLEENRARETHDH. XTA—FEE
Bt hL, ¥ CTATLORELEHESND. F
ULOFIE e 713 A IR RS, o2 kE X
ERoED, #EDHTEVFTLEARFZ o EZRHALT, RV
NOEEXERVIRD I ENTED.
BRI oW T, Y O R U AHIERE G
BRELOOL, RIKR2 F— B L 37— LA IR
LTHHHEWHBLETHER L7z, SALISBURY (1988)
EHBEICL, BB N ANE 3 —VAE TR,
T ARK T VOB E WD RSB BEFERIIC
RRT DT = A—var#EMe L. £, £EFIU
HIEEEOMBRKIC, ZoY e LTRf{bE—
FEEH#EBBTEDL LI, TA T LOEE 2R
T%éiﬁ’bt F OO X 0B/ B U LHIEE

X, ThEnofERa2MEL, & bIC Y flEE
EEHIEHER (R1) &, THARSECESBRITE

rLT-.
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w5

32 7 457 0
ot
=T A

-2 D3R -

g TALS
F

.101&?‘.

s 1 AR - ©
-5 WP - - o]

M7 ®"HREE—F (747 LDIEE LIREE)

8 w8 3 33 8

4.6. BAF - EITRE

AR AT AiE, Apache, PHP, JavaScript, HTML,
MySQL, Adobe Flash {Z & - THESL LU7~. Flash i, #
vra— REOFEIT T 7 A4 ARERICFIHL TS,
R U VIR E 2 PRR L3 0 L 9, FEERED R
A v FR, ENLAOHIEIZ LI & 72 5503 2 #i7)> <
724 LT B, AT LADOEEIZOWT, H
R TiX Internet Explorer 6.0 T A HESS é’ﬁo'{b\%’)

5. & fi

5.1. FFEsI=E

FHlE, ARVATAZBTD R AMMERO—YE
UF ¢ & RUVHIEEEDFEBIZOWTIT> 7. Gl
FiEX, AT L% Web BIZABI L, THEEROEKIC
VT MY 2T ROKRFAE 1~ 3ELEDFI2LIZF LT
BAETOFALTbbo7. FllEE LTE, fEXHBE
OFMHAEEZEL, VAT LEFIHLTHLLY, T4
— MZFBALTHL Lo, F7, FHEEFZIZS A
SHLTHEEZLEICLIEA e a—2To 7. FHh
%, H#iZe RUAAERE, FYLHIEEEOFE, FU
IV E O & 9 B TFEME L 7.

5.2. HAfliZ K IILYERKICEAL T
KUATF ML, T 74NV ERREDEETH IDIZHES
< FULHIEEEO T L HHREBE L OX BE)
THAHRATe. Lo T, EFIIHKLEMALZFIET (FY
NI E R/ RT A —F ORELY—ITHOTICT 7 +
N EREOHRERNT), HEIC YAV EERT D2 L
NTELDZHRBRTHANTIEEITo72. k72, 7
AT LBGEOBRICLE L 725 2 FEHOBE L2 K
MTEBN L HHOE THERE L.

FIEZ, EXBEL L ERT S FILORNE (G
WA SOE RS L OMEBIMBE ST O 2 O T A 7
LDYRDN) ZERL, 2FED RV AENEEIZIER
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LTHbolz. RUVEHIEESE L X5 A —Z133 T
T7xNMERIRAL, ETHEE CHEI%R, FILi:sy
vru—RLTETTHEZAET (R AETEET
FRTHLLHIBETHEBIILRY) 2ITo7-. 74T
LEIEEEE b TIHE TEE200FREO TR &

L, FANLTE o7, {FEBEOIEE DL, WBHE
Z 2BECT, RO OBHIERT 5 R STE % WIE
Ll ok, BBEOMTTALTHILIZ 14 L,
ER &2 B3I OBRE 2 H Tz 72 D 12 LB RIRE S0
HA328%y & BRI 22 - 72 14D WO TS L=,

BRER 2T, 2ENEYNICEBESE L
BRI E IR L, U LOIEREET T 72,
SR Ve R RRe P 1 3 8 R RE SO A3 12,8047, 8531 RAR&E ST
ARG ThHoT=. 77— bOERN LT,
HIZRYLEERTE ZhOEBICOWT 5 Bl (5
Db RV TY4.58 (SD=0.79) Th-o7=Z &R,
KUAT LADREN-> -8 (BHBEER) & U THBEICE
RCE L RIE LB NENEEDO6 ZICHLDIE-T=
ZEnh, BEIZ RV AVRERTE LB TE S,

L2rL, 2FEBEOBEFEAZEE CE /) 0IHEE
W2 DWW TH4.58 (SD=0.79) L@l ChH-7mb D
D, A A 2—TIE54LBBRYITK-T- Lk~
TRy, BXEBREPITT 740 TR, Bl
WEWS Z LTRSS T LIBAZEZRATTEDN 24,
AP OHAZTA TEHML THOIER L7200 34
ThHot-. BAZRNELNE LI THoT=DT, H#i
ZIE, BEXERIZT 740 b E2REETIC, L%
REIEDEWVIITARITOELILERDD.

5.3 FUILKIHEEDFEICELT

R U VHIEREE DB IOV TE, VAT LADEE
MEZFIA LT, RNULHERSENEECEZNE S
M EMED D D BRI TRl 21T 72,

FIRIL, FEBEOMEEM L LTRTHLW, F
ATEHT A MIBEZTH b o7, T A M3 AR DR
wRE L 1R1EE LY, 8 XThdoT, N
BNRE DT> TOUR0.5 8 EFE L7-. RIBEOWNRIT
¥ v 7/E 1P & RP OFEDOFHA (3, 2BXLT
3T —=NRDT AT LOEE Znd (2/), R
HlEEEOBRE (5R0) Thor=. 3NN 3 F—nHl
X0 LM N LHIEREOBBA L L TR, &5
WIS IEMESTHLRWZEEL, 6 AL EEEK L
L7=. EREE#HT X M, FERCEEE L, 745
LOBED 2MDH, TAT LOWHOEEZT-.

FERE LT, FHEEITES15.004 (SD=5.29) T,
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BIKIZ 74, &35 THo7z. FRIFEET A D
EREZRIICTT. FULOWNERERE -7 bW
WHIETH-T-DT, FFIT A MIFEEH 0 AU D
STEDIZXL (T Loy v 7 VORI ST72T1T 4 FiFfE
EOEMENRDHS12), FHT A N TIIAEBEES DX
DOYEE612RE T E LIFBZ LM TE, tREARTT
ST FER, AEELHRINT. £oT, KVRT A
BES Z LT, RYLHIEEEEL FE 52 5.

— 5T, AREBEIMBATN, b AENEL R
BigmoEHE & LT, 37— LRIOFREAR P OF|
ROFTHADERENR 6 FIFIER THoT=Z & nFTF o
L. Tyhr—Ehbix, RFULHIEREEDS SCEHR
DIBFEHE~DIERMEH Y, BHELZRILEZETLE-
EaThotz. 27—NAL IS NAIAZRT =
A= a VEMIIFRETH T2 Lk, &UINLT
NTERFETIC, EREVBB SO L~ZG U TE
PEEICR R BRI TE 5 X 5 AL, —VETICH
BEMEELODHET TR, VAT ATHUREZ S
o ERRAE AND R b EZ LD,

F7, TATLO8E e 2 M EME8EILL L
ERBIIR T, BOBERY 7 ho=THREWVD
TEMEELTNWEELEZLND, A A 2—T
XEMOT =2 A= arBEN2T-EWVWIBERTEE
—E L TWANR, AlfRke— FLOMH L TEMEZTED &
NI EEZ DI 1 LI E - 7=, T LT — RSB
TE2hOT 7 — MNAHE THEWHE.50 (S0=0.80) T
HY, RN R ol A U F B a—0 5T,
AIRALE— RiZbn iz hotz, HNEL TEL
DO NoTeE VI BRBH 72D T, FEVFDH
HEFREEIEDLRYE, SBRUBEITHOLENDS.

54 FULGIEEEDOERICEAL T

R U VRS O 1T 28O EER T,
R U VHIEIHEE D EM TEATEZ L&, EBICH SN

g2 HHR N AAEROVEEER (5, FEIANIE SD)

A:5 B:5 | B EOE R {8 B RE ST =X

MEE 1 14.40 (2.94) [AB£]| 13.00 (2.61) [BE¥]
FRAH 2 11.20 (2.71) [BEE]| 10.00 (1.41) [AZ£]
at 12.80 (3.25) 11.50 (2.56)

£33 HETERT A FORR (L, 10A00A, V:12)

FHT R b EHRT R b

0.42 (0.45) 6.12 (1.85)

FEIMPIZSD, (11)=10.68, p<0.01
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ER3 2 R VK L CEATE 2025005 B8
Tl &1 T > 72, FIEE, MOMELED T AT A
EEERDTHL L, HHZNATRY LE 1 SERK
L, REEBbons R LHEEEEZRELTLLo
To. ZOBBEIZHOWTIE, SEOHAEITITE LV E
EZTN, FEEOFMOHERNRERT, 5%DK
BIZAT COHREBRDT-DITER L7,
MRELT, BT AT AKX FEHAE
(§D=2.69) &7V, fERTERDoITHIEIL1 A
T, RULHIEEEDEHANRHE D DN R T2D
TYERRZHEZ T2V D Z ETho72. BEFED KU LV
HEEERAN-DIX9%, IAZ~A X LTHIT24
Thol-. FUNLFEEGEORIESR & LTL, BiE
ST AT AEMELEVELFEFZBLTUILNE WD
HET2 7/ —ARERIR LY, 74T 08528 2
REDLEWVWHIHEHBATI S —NVAEBRR LY, FEL
7O VIRLTRAZZEN IV &S B CHE A BR
B LT 2572, ESREALZ ST TR VHEE
BEBIRL TV, W RE~vA XTE, 37—ABC
HHEMRESR BN LZbORRENTZ. LrL,
DECTIEDH B0, BRI KU LEEREE T4 &Ik
LCIHGERR RUNVERIR LT, T4 T L8 D78
< (THIThoT) T<ITKboTLE Y LW HHEK
TREMEOHIEZMZ 22, B VHIERES %
HEVHEHML TOWARNWERbNDFFLH o7,
AU FE2a—0blE, FARBBEBZEDOILSIZRY
LHIEEEZEATIE L VOB bhr bR o
TR B, FUARIEEESL XA v FOBKRE D
L LOPYRTETRTHLERDHS. 7272L, A
A v FIZOWTIIMEIE > THTFIEFEHT L L
NNV EWH BRNRTLIIL, VAT LEBEVIAL
IBIER DL IR DEEEBELLND. £/2, NV
NI E DBIRF v — FORF KB D02 o
mEWVWIHIBAHE LT, BRFY— FEBEVSL
NIRRT AHIERENPLETHS.

6. & H Y I

AHFETIE, e T—=7WZBITS FYAEROX
BEEME LT, IDICESSERD N AVHIEREZ
WHLZRYALEERTEAHAR R LS =L TR
VALE] % L. RIAOKE, EiT7, Fuvr
n— R, FEEWS A DMREEZFIEL, FIZTFUL
AEEICERTED 2L, RUVHEBEE$E T
L2 HBIEELE. BEED R VHIEEE % HEHER

Vol. 32, No. 2 (2008)

DAA v FLEWHMRERNTEREL, U AHEE
WEDHAAZ <A XHARRIC LTz, KU LHIEEE D%
L LT, #EMETTRETA T LB E 2[R
ETED LI L7z, FHMEORERE LT, NULERE
HIZERT& B2, FULAHIEESEZZEE c&
TR N, FIHEE— RO IZIZ L O &
LT, W OfENE -7,

o, SBEEBCNINLEREBETDe 7—= 7
HYERENLOFHMEBLETH L. N U ITHRLE,
http://ichi.et.soft.iwate—pu.ac.jp/df/ {2 TRBR Y IZE
EZRIBELTWDOT, SBIIFAEIZT 4 — Ry 7
EZTRNL, ReAIIKELTED TV FETHD.
F7o, FREEFRNC, HaUERE, QTI, #HHEEE~D
KNI ENESBOBEE LTHIF LS.

it

ARFIEIL, SCERELFAE B2 7 & /i Bh &35 F=HF5EB)
(A AT 7 a P ATHASL o oBEMbLE R LT
Brro =V OBF ) GREES19700644) D—ETH 5.
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Summary

We developed an integrated drill shell called
"Drill-Factory" for supporting to make effective drills in
e-learning. Some drill structures have been proposed by
instructional design researchers, which were built into
this system, so that users can make various kinds of drills
only by entering drill items. The drill structures were
analyzed and represented as combinations of drill
controlling components, so that customizations can be
done to create user—defined drill structures. This system
allows users to take their drills to their local environment,
once created in the online "Factory". Learning about drill
structures were made possible by showing internal
processes of controlling each item in a skeleton mode.
The evaluation data showed that the users could make
drills easily and learned about drill structures. Further
issues are discussed regarding some remaining problems.
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