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Summary

This paper addresses the issue of how to develop skill in operating cognitive tool for learning. Cognitive tool is an
interactive application for encouraging learners to visualize/externalize the process or results of learning and to scaffold the
learning process as modeled. Such scaffolding enables them to gain cognitive experience of the learning process. Although
the learning skill development generally requires the learners to accumulate the cognitive experiences in operating the tool,
it would not always induce them to reflect on how they operate it and on how they learn via the tool. Such reflection
contributes to learning how to operate the tool, which also involves learning how to learn. In order to provide learners with
an opportunity for reflection, this paper proposes fadable scaffolding with cognitive tool, in which functions available on the
tool can be faded according to learning skill in a learner-adaptable way. Such fading enables learners not only to accomplish
the learning process without the tool but also to gain a proper and deeper understanding of the functions to become more
skillful in operating the tool. This paper demonstrates fadable scaffolding with Interactive History (IH for short) for
developing skill in operating it, which is a cognitive tool for scaffolding navigation and knowledge construction process in
hyperspace provided with unstructured and hypertext-based resources. We have conducted a case study with the fadable
scaffolding with TH. The results suggest that the fadable scaffolding allows learners to fade the TH functions in a reasonable
way and to become more skillful in operating TH, which would contribute to become more skillful in navigation and

knowledge construction process.
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BEfIE 25 v & Lie. 7eds, FHHEMITEYy v a VEIC
RRDEDICHRELIL. By v a vk T#, [£—DT
BR LI-NFZBRST R0 5 E Az EECcx E
L7d (RWDNR) | WV o RIS 7 b 2 AT T
ORGFIEAT AT v r— MIEx &, ZoT7 v —
FO B, FEEICHEEEA X L0 AT
Zriths.

F7, Ky arTiE, FS BHOWREICHLTO
B, TGO A X VEBRBIIE T TR L~UL, 2T
HED On/Off Z I L, AEANCITEERIEHAEZ T kR
WIREE TR CEH LR LA AIBLTLLEE
W LW iR E S5 2T £, Kty yoa UBhEE
2, ERiO® Yy gy ThEKRLETEY—varTatk
AR & MR S & 7%, BIH L~ & A EHRED On/Off

REIS®R. kB, Ty varPirREEED
Fading/Scaffolding 3251k L 7-.

WIS, TA My arTiE, FSEE, THROMEEL
HIC TH OEEEREEZ W THEE Y V— R & %8 T 2
FEEE L=, T A My a rOBRBICONTE, #
200 LT AT A NORE L OHHET A b
ERA T A MOEBRNTNG 2B & 725 KO ICRE
Liz. £72, 3207 A ey a vy TRULY V—2R (B
REEE) #F5T7 A M1 L, BB =2 (RAA 2
WOAEY, vrv b, RR) %57 AM2%EEL,
ENENOT LT R IDNLHE - KA T A b~D IH
BIEOELZ DT DZ iz Lz, #3112, TA MK
W4 oD Y —2AD RA AL, M_X—IH,
Back/Next/Home #[x< 1=V H7=0 O o 7
ZoRT.

KZBF ARy g TO2O0F A ME 1 BHTITW,
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“IEREC =WEREE - WEREH

g \

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Ty a@

(a) BODBEE

565

-‘-?&SﬁﬁA = HERER - IWERED —m%ﬁ%F wWHEG

BB~

0
9 10 11 12 13 14 15 16

twsazM

(b)ASELEE

X5 RELVOHR

HIREFMZZNEN 25 0L L. 72, 7A M1 Tl
RV Y— X%%&t@,ﬁ@é%ﬂﬁm&bT7VT
A R TIE RIS DR O AFHIEICONWTESRD
Ll FHETA P TIRTBRAFKED A Y v MTOWTHES
2l AR TARTEH EADPBEICON BRI
DONWTHESZ L 2527

#£3 FTRAbEyYa THVREEY Y—2R

FA K1 FAK2
Z2EYY—R | HABE | HO4EY | vy b | KK
BR—UH 83 56 56 52
EHY O 4.3 4.0 4.2 4.3

r¥B, LT A Meya UBRMENC, WEEORERE
W LT IH AEE L TWBEEET L L, TH OfES
ﬁ_owfﬁwbt._®%,Aaﬂavﬂ17w%%
BT5ZLT, HBRERT IH IS 23 AIC A 17
WE S ITHEE L. &%%’if*yk7—7jmﬁﬁ
DY Y—RAEHz, SRIZH > CTEBIC ITH 2 8/ESE
7=

PLEDFIETHE BN D ML Y 0 & 2A%1T O RS
BT 7o — RERE, TA MY arTo IH
BEERE L LT s — a7 atk RER - Ak~ >
Ihe, (1) FTEn7= PNP %%, (2) &k~ » Sz
% Kl ofekiEx (KL 23 &1 PNP Of KfE), (3) PNP
DERYE (RE 2L LD KLIZEEN 5 PNP HOFH
) BT 7 —F ZNE L.

4.4 REHFER-ER

§ 1 Fadable Scaffolding SEfERIREMEIZDULVT

9, G H1 20 572012, K512 FS BEO#
Bl 8412k % 16 DFEBEE v a L ITBIT S RE LN
NOWRZRT. KLLMD 0, EERE B,
TRGLAAN 0 ETIFR-TWEZ EBIDNZD.
£, BEL-ULVOHRICIT 2 >OBBRH D Z &3y
mofe. T, M5@ICRTEIIC 16y a i
DI RS L~V BT T A &, X5 OITR

TEIC 16 By Va bl @G L~LE 300560
O ZHEBEIC L TS0, B 2 Bl 2L~
NEEFELEVTAERO 2-5THS. T, ML
T HAEHEEETH D A THEREO IV BrE FICBR L T D
LEZLND. OFV, X5 @DWRERET A EHED
AR HBICATTHHEOCH T2 0D, FihL
SULZBWT A EHEEEN Off LR DB EER LN D,
BB ERLICTT TV TR AN EHEZE S

—%5, B 5 ONIR LI gBRE Bl 3 2 ikt v
va U TCAEMRBOARELROMHEMIZH T2 &0 5,
f%%%%@%éwi&LV$mf BB~V EER
L7 A OREE RBD LS L LT O TRV E
%2%né.it,;b%%m CRBE LV D E AT
BoLLTWieZ bbb,

EHIZ, FAIKYE Y g VR THRICIE L snikig
K7 ABTICET 7 v — MERERT. 20k
X, HIEEN D EATAIZEV D NIV oRIZKE
MOV Z | OEEHEICIE, 1X2 EEMERRTEOME 1%
DAEZE (WREKE : p=0.003) AR5,

F4 ABEES B ARITOAR

To— hMER EIEH
(4R 81
ARV 47
&it (162vy> 3> x84/=128) 128

#5 BEIIEyYaVEITOT 5 — NEIZEOHD

ylanTOEE | EyPalntl TOEE EIE 3%
A 46
W Z (=R 30 76
A N 32
AVAY-4 e 12 44
&5 15ty 3 URIx8 £=120) 120

WIS, REICHET 21 v v a VNI T D HHEE
Tu AT 5T v — M A OB R AT
IOEE, MEEELY O EATAD L OITER LR
LD ELATA L o EBBEEIZIE, 1%0FEE (1
X 2 EHEMERERUE - mIRE, p=0.005) BALbh-. &
BT, BOICRIZEOBER I LICRGLNVOB{LE L,
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FogMtyva AT, 22T, Byya M
DRBLANAVENEN L1 LNOEREEZSGEME L, 2
S viarn TOEEN NIV (BHWNE TN Z])
DB EIHREEN > E<ATATZ EHCFHME L 722 £,
Ty vay ntl TRESG VSV EMEREEZIT—2 T
52 L (BHDVITHFAEEN O EATA -T2 EHE
I L7=Z &0vD, By g ntl TIREY L~V &
BErix—okifsz L) NEHMNRERLE X THER
L7z, ZORER, GEMAREENRENTE Yy v a U
2% 90, AEMTRWEEN RS-ty v a VR 80
LY, 1%DEBEAENR LN (1X2 BHIERERE -
Wi E, p=0.000).

#6 BEBBLREELVAVOERER

tyiay | Evyary | BBLALO EE]
n TOEZE | n+l TOEZ s tyalH
+1 ~ 9
A -1 ~0 35
EON ~ 2
+1 ~ 0
Ay -1 ~0 27
~ -2 5
+2 ~
[ELA 0~ +1 20
N ~ -1 7
AIAY-4
+2 ~ 0
|AVAY-4 0~ +1 8
~ -1 4
FEEMLGRESERERT
#£7 BIEBB L AETHED On/Off 91 %
tyiay tyiay A EHaE B
nTHOEZ | ntl TOREZ On/0ff P E %
On 4
=4 HERE 33
Off 9
LA On S
AAY-& HERE 19
Off 5
On 4
=4 AT 19
. Off 7
et On 0
[AAY-4 HERF 9
Off 3
FEENLERGEERERT

Fo, AEHEEIZONTDH, K6 LFRKICEHEM
On/Off Uk 2 # 45t L7z, R7ICZOfRRERT. A8
7R 2 N szt vy va UREE 98 L7p 0, &
R TRWEIR 2 (Bf22) L OMICAEREN RO
7 (IX 2 EHRERMRE - WRRE, p=0.000).

LU EORERN G, RHt H1 O 250, FS BE TS
12 KD FIRRREEE 2 /LT T 5 B 2l SV TH R
I THIZEDRGLLETIF TN ZENTETE
Y, Learner-Adaptable Fading/Scaffolding ¢ /i °] AE
MR INZEEZLND.

ANTHAESSHMCEE 30% 35 D (2015 4)

§2 IH DEMERFILIZDONT

W, 2 ZEND DI, REIEKET A My
¥a ARV FS B - TH B T¥{T & 7= PNP 4%, 4
%S A7z KT O kk#k, 8LOY PNP OEAR D DY
Waad. B, TAR2TIE, LT ARTFES BEE
IH Bz, PNP ¥, KI ofxA%kik, PNP 0&EXRY
ENTICBWTHARERRONZZ 0D, SEO
IWTCIET A b 2585858 LT, 7 A N1 ORI
Gl L.

KT ARy aIlBiTH FS e H A
% &, PNPEIZOWTHRHT A M TFS#OIZ I NEE
WCREL o7 (FRE, t(14)=2.32, p<.05). 7,
KI OFREREIZOWTIFHT 2 T, PNP OERY
FEIZOWTIHEARA R T A M TENZEN FS BB RE L 72
DM AR SN (Ml E, t(10)=1.43, p<0.10,
t(9)=1.53, p<0.10) . ZDOMOHFT TIFHEEITR LN
Molz. WA RT A RTO PNP #, KI ORIk
OWTHLEEREITIR OGN 7228, FS B#ER LV EWD
BEieo7.

#8 FTRbMEvvar (FRAR1) ORER

TR PNP %t | KI DFRAXRE | PNPELYE
7720 | gen 59 (100
Poge | wmrxn | 250 o 389
#Ab7 A | Gao | oo b
7E7AN | G @19 220
e | emrxk | % 60D 330
A ETAb | G0 @50 50

One-sided t-test *p<0.05, 1:p<0.10 ( ) WITIE (R~

Wz, BEREOT VLT AL - HT AR « RAMT A B
Mzt L7z, MeICRT L5, FS HETITF LT X
EABRA BT A MIT T, PNP 2, KI O KIkE,
PNP OEZRYENTHLOEARICEI Y REL 2 HH
FIZHD T DB ghoTz.

PLEDOFERENS, BEEDOFEE Y Y —AEZH5E W0
I PRIE SN T-#PH Tk d 5 2%, TH oMk R IR T 5
Fadable Scaffolding ®ZFEfEIZ L ~>T, KFHH2 D LR
» PNP DFEAT - FAERIMEE S, M2 217
T 5700 TH BEA S AR B4 5 oS TRE SN
mEEZLND.

SOOI IHBER R L Om B2 oW THITT 572912,
T LT A NMIEBITDPNPOEZR Y EOME TFSHE A A7
B (FS-HEE) 44 & M (FS-LE) 44028125
Iz, =D LT, FHEOT LT AR c RA T A NEE
w7, ZofE%2K 712577, FSSHETIE, KIo
RRRBPREL 25 @EmMB RGN (WRRE,
t(3)=2.40, p<.10). FS-L#TiX, KI O kkEk, PNP
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LD A VN LR
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35 t
30 - 1
25 —
20 —
15 +——— IHE¥
10
5 -
o0 -

FLFAR BT A RARFA

(a) PNP#

16 -
14 |
12
10
8 . uFsH
6 = HEF
4 +—1
3 -
o -

TLTFAR PET AR RARTFAR

(b) KIDRARE
WFSEE
=HB
FLTFAR HPET R RARTF AR

(c) PNPOELZDE
Two-sided t-test *:p<0.05, 1:p<0.10

X6 FBEICRBITATAINEOFEE

OERYFEIZBWTHREREN AL (KI ORFRK
B WkEE, t(3)=3.29, p<.05 ; PNP O &/ 0 L : if
E, t(3)=38.07, p<.10).
INLORENS, FS-LEEO M THBIEA XL E X
DEDDEMICH D ZEN I RS, 2% v, IHF
FHBRAAREIZ 9 F < PNP OfAENRN L IN TV o

7~ E 2% LT, Fadable Scaffolding 7% & ¥V A%hi2kE
RETA RN TR EINZEEXLND.
#F9 RYTHRUVWPNP DEIS
TLTFR b+ FETR b+ RARTFR B
FS & 0.0132 0. 00347 0. 00227
IH 2 0 0. 00463 0. 00431

BB, B2ELLT, £7A My a rTETIN

PNP OZATHREY THoTehE I D EfEND DDl

WFS-HEE

“FS-LB¥

TLFAR HRARFAR| FLTFAR |KARFAR| TLTFARR | RRRTFAR
PNPETSYE

PNPEL

Two-sided t-test *:p<0.05, t:p<0.10
X7 FS-H# /FS-LEOLE

W - R VRICEEY v (A=Y~ v
7 hEte) N, o=V T LI ATNE 2 BR
S5 ETHAR—ICEiE S TE B OBIEEE AT &
FEE P L PNP ORIGEZHF . EORRER, &
QITRT LI, %Y T2 PNP HIZEA LR,
IO ENL, BT A My g TO PNP Z71313

EZE RO THoTZEEZTNS.

5. &R
Z 2 TlE, #2ZE L7- Fadable Scaffolding o3& f 7l fig
PEIZ DWW 5.

51 BBLAILDEE

A Bl DY —AAHT 4 Tlx, Learner-Adaptable
Fading/Scaffolding BT GHMIITOND Z L%
R L7272, FHEICL 2 BB FE AT VO HCH
IZRIL L TRB LNV ERET 2O TIHRL, FEE
DHEE AR NVEHEE L TRV IEY RS~ L&
ETDHEVNIFALBEZOND. 20X ) RIS
BIZE - T, XhHMIC Fadable Scaffolding % i
FTEHZENTEDLLEZLNDD, FERAXAHMELZ N
PITAT I M E W D REE R T DM H D

=72 L, ZIK & 3L Tk 7= Fadable Scaffolding TiZ,

”””%L ;’Exﬂwlxﬁ)ﬁ E%Wﬂﬂﬁ?ﬁ’]ﬁ%’@&% 5
[ D ﬁ)i\_ 5 bﬁfﬁfﬁii %)75), Iy K%b\f_i%%ﬁb%:ﬁ

ERAT 2 Z ENTE, £ OMRED MM B E M
WCONWTERDE o NTEFEAICEAD LT L
HMETE D, BEAFALOBELEWNIBENLT B L,

HYNZRG VIV BRRESND Z L FEELVD, FH
FICL 2 BCHFFMA R ToH > TH Fadable
Scaffolding OEH LR & 2MEIZIZR LR NEEZ X T
W5,

52 BBEEDRA(IVY
P ARART 4T, BBL-IVOEE, A THEED
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On/Off Uiz i3ty a v DL ICFEEKRR D ETEE
1L, $ifclety v a VBBRRICRGOEE 2178 T
Wiz, T, BRELTRGOREBERRDLZ ENHEM
ThHolel-dThHS.

—J5, FEREREMY — VBT R > 5D,
ZOMEEOLEESEE 2 S, »rolEods
RENZE L EFOH 2FEE 57202, BUSHIICERDY
RN THERE 2 BRI A RIREE Lz, 1T&FEF 72 L
THMDFEFEAFICEZ ST L fEmiF=0 45
TENMEII D, T LERGBEREDX A I T BN
IS DL, &0 BOMEZR A v L3R o
TR L > TEHERPHEICRD EZZXOLND.

6. £&OH

REmLTlE, By —nzfnizE8 25 rvm s B
L, VoABMEXFADOE LERDSTEFEL LT
Fadable Scaffolding (22> Cig U7z, $FlC, 38y —v
DOEAEHERE A BEBEROICER Y BRE, HEHRE O LB E
WA EZ SEDIMEE 52D ETY—UREDO R X
NEEDDH T LDV TR,

o, TES—Ta VEMESFERATORMY — &
T & LT, Fadable Scaffolding @ =it Al HElE s L OV
VEAXNADEBEE PRI r— A AL T 12O TR,
4B OFBITITE W CTAEMIC B EEZ BV RS 2 &
MTEDLHREMENTRBIND LB, H—0FH Y Y
—A&ERRDFHANTESE WS RE SN HANT
FHY — NV OBMEA VBT E D AR A & LTS
b,

ST, X0 IR ORI TR A L T,
X0 SRR = 2B AW TERMY — L OEEA X
VI EEFHET S & & b, BESNIEBER R L OR
FEVWOBRENGLFMZFERL V&V, F, 2
DFEFLIZH3 %, Fadable Scaffolding o R & & YEW H
L, BFEZEHLIZVWEBZ TS, FRlL, SR, —
AALT 4 TIE, BEY—LD4eiEs Fading Ox%
L7 TH O A BHEDO L 512y — L OFTHEH I
Lo TRINMERNE D 72 L 72 2%FE D Fading Oxt
BLITARENEINDCOVTRIIZED TNE N E
EZxTWD. £, BE, KFEELMORBAY —MIZh
IGHLTEY KA 18], Zhnd bkkx 2idmy —u
AT 2 2 & TRTIEOIAMEIC W TG 2D 72
A

Bt

AWFFE D P EBePE < Fadable Scaffolding O EFHCE
L TN EREZ K, WIRFIARKIZEHT 5. 7ok,
KW 98 o — W oix JSPS Bl W # K WF %%
(B)(N0.23300297) + (N0.26282047) DN L 5.

ANTHAESSHMCEE 30% 35 D (2015 4)
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