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An Adaptive Learning System Based on the Global ICT Standard: Analysis and Applications

TR 22 0 T TR 1R
g;@*gm%«k B ERT AT ,4»_,7?44; R s
%_’”"3 5T A F'F 1E A ,:_r
TR RE R ERT A Ligg T
BRFETERL PR G

[8]) A2 £ ICT Fagppidafoid 25258 Y & %(Internet and Computing Core
Certifications Benchmark-Mentor, IC? B-M)i’a FHE R A IC 8% s A RS ¥ LA
(mastery learning theory) ~ if M8 Y 12 24 (adaptive learning theory) ~ /’g 72 24 (scaffolding
theory) ~ - &% % 32 3% (worked example learning theory)Zi FrBEEY (dual code learning
theory) % 12 3 gk&xaw EN ,*:UJ-} IC3 i Ml 4 & soengd B %m;\ CREHS S AR
SREEA R R AN o A YT ICT GREY fwifé' [RTE Y BN 2 H et %‘3 %’ fE A2
BILS N e Bt Fe ICiE 8% kst p w ICT F8 PR NP4 2 KEHN &R
o Ui AKRT YA e o Fl - rERUELY -

[Mégir])] TR ppid ot ICT FRERRIE A NI FICI-HREY - T
ZEY @G EEY R

Abstract: This paper presents a probe into the adaptive Internet and Computing Core Certifications Benchmark-Mentor
(1C3 B-M) learning system based on some learning theories such as, the mastery learning theory, the adaptive learning
system theory, the scaffolding theory, the worked example learning theory, and the dual code learning theory, etc. We
also fully analysis the skill-sets development process, content features, system architecture and question type of such
adaptive learning system. Moreover, creative learning model and e-portfolio management provided by the IC? learning
system are included in this paper. Finally, we suggest some applicable ICT instructional strategies and future research
extensions.

Keywords: ICT, IC?, mastery learning, scaffolding, adaptive learning system

N2 —:L
1 %3

MBI A R RIT AT A £ § & 2002 & ShR s 3 AR 4 #ﬂ VIR P Y Y E
B A PPRFERE R ¢ R o - BRFIT T AR H AY R gl o Bl
T_i PR L 4 B e AE 4 pEE %{%ﬁ'ﬂ‘ ik E’iﬂmﬁ 2l £ A ugii?
MAF P > B TR A H R kiR 4 o 0 B R B REPREERY 4 o

F]t > UNESCO #7441 Tt H £ # ﬂ?; , (power users of technology ) ¥ # R v 44
% B -4 (tech-prep)enda ds > 3 ¥ a2 = - 2 2o T Faw@ gpaid s < iv 4 (Information
and Communication Technology, ICT)% {2 # - ¥ R 2 K EF~ 7 & é,a;i/ PlZk #1209
Certiportfie & 25 & Rl 22k L L # 323 p R4 20 4ad ICTAER 3 E 85 & it 4 ¥ 2 (Internet
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and Computing Core Certifications, IC%) | 2 T#ci=p % 27 4048 @5 chbrw B * i 4 (Adobe
Certified Associate, ACA) | & 33 & ff 17 8 M P FATE K E (5P 2 ~ 3 £ %2007 )
ﬁ?”iéﬁ“laﬁﬂﬁﬁﬂﬁ%’u?ﬁA%i*Jﬁ ri—?%mi4°

A2 g g ¥ Certiport sRiplse § 1LY S ATk B o T R Mg P Y T
CAEFERAT o T AP MR Y LR 0 A 0 R Bk o R o R B RIRILES
KEFR AR RE R E G2 G

ICC g8 Y h 2 B AH

BB Y GHRSBTAPROETY NG LEEE LGN KR T B 15 8
PH AV @R M ARER R B S SR D E R R
SR Y SRR AN R chF AR (40 0 2007) o ICSE BE i F Y
o B P I A AT heT

2.1. 4 ¥ & F 2% (mastery learning theory)

# 3 (mastery)t2 & 24 Carroll (1963) 7 24t > RAKFRZIEI FTF2E YV Ak
RPN FEOIREY FR G R L ZRE BRI HF 2R A Y PFR O
H ¥t eho 2 15 > Carroll (1989) i&— # 28 ¥ F LR (Learning Rate) % % & ¥ fz & :

LR=F(EY #ricep il | Y 77 & apFl)

FLEEHBECAMFZ 1 os > Y 2R EW

LR=f(O+@)/(® + @ + ®))

D:EYy g @ g (LI ESTAER) 1O e (FY i) |

©: JF Y O g R -

F1 o Carrollzaz @ #r3 hF ”—‘Fﬁ;fsﬂ ] ggx (IS Y £ SR A
Fei2h ot §EVF IR By Fahp 3@ By iy

@ A4 3 4 5F (Guskey, 1997) - Bloom(1968) % ‘/;@ BRFEAIREEY 2R
AT Carroll st —H 3 s TR KEF AT iget it mE A Y 2 o

HREVEHILR KT S0 e W A FRESOERF o s v g Ko 0 #97
FEY FFaETe R g ¥ 42k (Levine, 1985) o B u* h3F S AR 0 KE S IR T
(Canelos et al., 1980; Koohang & Stepp, 1984; Ford & Klicka, 1998; Motamedi & Sumrall, 2000) -

¥ - 26 > Warren (2003)#t 11 F 5 R K F uERAeT

- AR EERERENEY P FEP

SRS Rk EE L 5 - B H P
CERE Y MRS RE R > ¢ FRE 22T B A ETE A RkKRE

AL N Tedes
A - BHE AR ARFRE OB EHERE ) AR HIEE o
S AR MR R E U AT LS Nt HE SR e gy _:lz B PR FIER

A FREY 2P %ﬂmﬁﬁ mi?z%ﬁ ?{EFF“:E‘.FE?/_.&?I?’; P 7 A ‘ﬂ’Lry 247
BRY NE S REPR B FORSG Y PR A 2K S PR o ICTE ik
Bk Sk p AR B ‘z_ﬂljzkm 3 AR 0 LIFEE Y —‘F‘{ APt 2 fieHEp gy
2A - ARSI E s U REY P Sl FRRERFEPERHREY 2L -

2EY D2

Il

=

Iq
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2. 2 if 4 & ¥ 12 #(adaptive learning theory)

i f21 § ¥ (adaptive learning) P sh & R KT 0% 2 WA PR FIRU LR Ty A F
AT ERGE o FIR TG KEap ) & T R s & IR o Brusilovsky(1999)#-2. & 5 a3 K-
ffﬂa‘ o B A dese & a2 e Tig 4§ sR(adaptive presentation) | 2 2 34 i * 3 et
ﬁg&z&mﬂ" g %2 )3 Ui 4 % syadaptive navigation) | B fE o i HEE Y K mf P47 e
FVHPFE REIRDEY N FERFRRE S bFV iz "R MEY 2R T
¥ O ow gk A > R PR ITA 2 RARDT R TR anRlAav ) JF oo
[GETRER LN S ECHPE Y - S WAL CEVFRFE I BE R HE Y RA
BENTRER VL AREEY Y A e g %\ﬁ)i HRAATE fF o

2. 3 JFs# & ¥ Za(scaffolding learning theory)

T E Y 2 A4 Vygotsky i1 f| ¥ B & (zone of proximal development, ZPD)# 4 2 i
Aked FEFHA LY § 7 FHT KL Palincsar & Brown(1984)ii§§ "R A4 ZPD
PREHHE Y F TR GOl ) Langer(1984)5n 5 TR E G RS 7 BRI E &
Y7 rimﬁi% o> Dyson(1990):n 2 "EE DR AT FEE S J\—‘L SR A T T EE R
%%wawtéﬂim&m*%ﬁﬁu*ﬁw&ﬂ ;pﬁé‘%ﬁﬁﬁﬁ”%mﬁmw
DAL S E-D L J\J% R REF DL FEFY N FRp s Y F g ¥
Feigsk @ ,,Ei S E I o

Llnn(1995)x¢ A Fms’é’?* R NTEYIRBY A HICHEE ALY B A Ak
RPN F St o 2w 4 (feedback) ¥4 > ik A i {7 (sequencing) > 2 Tl d & E IR VB A0H
i ﬁzp‘&”« 307 2 5§ Y hE% - Hogan & Pressley(1997) 0] -8 28 Az 3k 3+t B R AT

- RREFFEEY O RKFREEEY Fon S FRER
~ REFRL RSB “‘ﬁ SRR O BHREY “‘ﬁ P AR R M I o
CEY F R BT e P BT DS BARE 2 R o
SEREE AN BB ALFIELE S 1 o
CERESER T OMEERERE o

Ao EBHR Y K p A REFR o e oo

BREVZwmip ! Y F S5 - iR BF FRET ko sahial & Bl ety
BEOTHE S 2 BT 0 G e B Y K AAR R F Ak (TR R - 2007) - 3F £ 1 (2006)
PI5esh P PRRF A EFE LI FHF 2 RFIHY 35008y o KR R * EH
FlnEFREY 2L AR RF 2 ATV ERY P IFHAFY 2o @At hf

A3 2 IC gwgw L M;:bg%” KB EY AR BT RARR bb“*ﬂ']mfg
L AF (dow b)) & ﬂ*ﬁf - it 4 7P et g £ (cognitive capacny) VE - A
fﬁ'“”%iﬂ%ﬁ” °

2. 4. ;7 5/ & ¥ 7 #(worked example learning theory)

W |

=

[S%)

Atkinson et al., (2000)z% 5 77 (4 1) £ - A& 44 F F & Bk R E EAAORE D
o ¥ 2 0 T B AF %ﬁ??hiftx#r—kmv BALf2 A e = & Eakh- fArE > ;¢ (Clark,
Nguyen, Sweller, 2006) - ¢* ¢ » 4p B #7 3 7= 4 1 _f}ré@p M 42 5 4 o3k (procedure knowledge)
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Ao E A R R 3 g 2 4 AR w#ﬁiﬁ%ﬁﬁﬂ%ﬁéﬁ’ﬁﬁﬁ
i ok l__p.u‘rf'é Jaeb > 7w g . Sweller(2006) #73& 11 e R #E s % (expertise reversal effect) -

4 1c3 FHEEEY LAY KAV iRRR —‘ﬁmﬁi&%‘.% RN ehon wjkf’#,:q 5l
MAREY FEFY REAL R Ea REY FE IR Y &8 -

2. 5. 8 £ ¥ 22 #(dual code learning theory)

B 751235 (dual coding theory) 2 A3 % ~ 2 fkenE R B> 15k F 2 fr2big 2 a5 B b
RIS R SR EJEF Y i L A A FRER A R LE 2 g é‘ug
4o Tk o Mayer and Moreno(1998)ii IR S R F B R AT 0 R
EF SEAME T TS P AT § £ 3 4 (Hooper, 1990) » e Chandler and Sweller (1991)
WEBER - RKEWERFY > £~ 7 }‘fvéﬁﬂ] SR F A o g e g #:rv];cimp,urrg JT o

[ETFEE U SN ICL NIV RN &1 H %“I*E%E“—’:‘ MRS E Y r bR Lk
AT FREFRP LB %uﬁ,%fﬁvﬁé%z% @2 R E RS 30 4 Lo IC
FHRBEEFY R TG TR N - R (B E3 0 ) PR Y ARt
TARE (2 F+#3F ) & ¥ K P(Mayer & Moreno, 1998; r & = ~ j=§8k~ > 2000) -

[OF 2% 2.2 SRS T R XS
SLINC3F AL RRAFAE T i A 45 hF & HF

NICEHE e Y P RERE ] 2 R arkiplsk g e o Certiport 4% iR %32
W2 —- 23 WK T PSR4 (English Test Service, ETS)shar i3 4 4p§ o ICR "z m 5 £
M % B € (American Council on Education, ACE)+% %_» 5 > % 1800 #7127 + + % fufr s ¥
W T IA 4 P o ¥ oh o F RR P L A ¢ (National Skill Standard Board, NSSB)
JbU ¥ e B8 A £ ¢ (Computer Tech Industrial Association, CompTIA) ¥ g =& H =+
iﬂ%ﬁiﬁ ek L EERBE I T RPHREY Y 3T RS o

ICE M= F Y ) g B > - f8d T @ 2 (bottom-up) s 45 20518 B #-55 (e Bl 1) »
ﬁ@%ﬁ Fa L AARARER T fendakit ICT &v 4 2 RIFEEE - Certiport 1 ¢ 32 & 7
R EERYT B RET AL 7ok 19 B R e 4858 & R(Subject Matter Expert, SME) *
% 33:5 DACUM(Develop A CUrriculuM) ¢ &= 1 #g%, Wi L RY A it - b/ SRk 3 o
FWEE R AR Y TR NE G EREE R N Y PRREE

B 19ﬂﬁ Bl SR SME( Subject Matter Expert)ﬂzﬂitt*

Libipmtat = ba K=ok i BT PR P C D I CE PP POFA TR PR A RO PP PR O
S5 SF RSt — | [TweRR sEERRK] RBERRR | |

4-‘-5-\!:

= IR IEZERE AT = M :> A7 3 BE BE D <5 DRAMAR >
UN FIP: Power Users of HﬁﬁﬁAmFEﬁBjJ#&DACUM'.

Technology
[iﬂDACUMﬁEjJPrOﬂIe ’

TR S PR A 8B 00 = S AR B RS eE O MK sk
(Domains = Sub-Domains = Objectives =2 Skill Sets)

115 iE =z = BRI AR AR / 1T et i i iz SRR I
1& 1TE Sl . ACE. NSSB. ISTE. CompTIA. ACT

it L B I AR = T T BB D S 2 B A
WA T Ry R A= 3E 51l

BE IS ‘ SRR SR B FA e 0 B Be P 3

/ / &= / Beta Test:
‘ -g_ﬂfglﬁi / ' B ISR = 7S PR Bk o 2= 122 = = {E NI S5 WL B
T 356 [ B W P

[em s T ‘ T DR ’ :E
Psychometric and <—I fﬁk#ﬂa
RR A

| Evaluation R ch

Bll 2@ ZAd0? FAREEEFERFERY v B Y T B
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st eb s Certiport & FL&EF/F 2 /EF A FTAB/FERME - &4 T o & Fé%\
$§£Wﬁ“£mx§% ﬁ’ 1R mﬂﬂﬂﬁﬁﬂ’ﬂuélﬂﬁﬁﬁwg
4,3 TR KRB o Glde B TR %ra»(content-orlented)J PR BRTE T N T A IF aviy
R sty STARAILS ZRY T r P iFirg AT w2 1% ?[!?Jq .
m;;; F B LR R TR AT ,J-H@w 7 T %4 4p B (construct-related) | 7 5 @ Tt s e
?—Jﬁa\g{a w R Bl * 0 T2 p)4p B (criterion-related) ; 2 % (L iE4 0 2008) -

}

S.

e 1—

B2NCFRLRBANLIFEAEY P FH P

IC? #cr= B ¥ p R 2% 4 FE & 5 (hierarchy) enZE 42 5 2 b > 4 5 1 B 438 (domains) ~ +
4 5% (sub- domains) ~ & ¥ P f%(objectives) % iy 4 38 P (skill sets)) & w Brsg - 27 » % - K
& 5 7 a7 # (Computing Fundamental, CF) ~ & * #ic %8 (Key Applications, KA) 2 % g% ﬁ%* B
2> (Living Online, LO)% = B AL p 4f3* " T oo A#H £ » 5 Trom 1~ Tt ~ (74 %
3 FAE rﬁ%’* b/ I R TS i "L/f@‘" “HEANMZE GREERE 4IE+AFi*
TRt X > P SRR o ERER T ENE L R LR T RGE eE Re
$ib g B S AT AT c HT LA S 1134 20 BEY P RS 271 B 4 IF P
(Certiport 7 = e zk; IC3 r,ff*&mpp_t‘ w0 2008) 0 FE AT R AL Lo

1 ICPRIEE k2 4k AT &
PR + 43P gY P i 4 IBP
Domains Sub-Domains  Objectives  Skill-Sets
7. "% 7 # (Computing Fundamental) 3 9 85
& * 348 (Key Applications) 4 9 102
PR 22 % 2> (Living Online) 4 11 84
|3t 11 29 271

Fa kim0 IC S wsng e o« 0 2008
SENC3FaL A ALY P FRHAD

IC? e 8 2241 ¢ 3 snsei @ (% (performance based) % & 8P| 4T 3] o 44 271 B &
AP HRR Y AR RS A (HEAE - ATERD) A A AR (TR
Plde Pt (T8 LA R* Mkt > R34 AR 22 F F &5 - Lo APkl
% A5 248 0 s 5 1000 & 0 kE E IR A THoEY O AN FERAEE R

4. IC°RIFTHEE & B ¥ N

|C3L§'f'}§fﬂ '2“’4\‘ 'E‘ﬁﬁbﬁ :%( ? ﬁrbg ,f‘\‘w-»’-?'—,/z\:f’tﬁifig?
(e-Learning) ~ #& i ip]3%(e-Testing) £ #ic i ¢ 12 (e- Management) faticie o froix 5‘3 3 st_‘*‘.‘ng i
TacE B TRV RS H AICE BB Y kAR fLg Rk s(mentor) o 2o T

F¥ ke, 0 REICTHFRIAED 2 nic 4 o7 P RRIR > 2 ¥ AEmﬁﬁf%%Bf
75 g L4 (tutor agent) o T d Rl ) i A MR ARG TR S s fl
Benchmark » ¥ 5 & 4 4 & Mentorficst i 24 4 4 55 bt 5 {6 - F %38 ~ ICTRZ 03 =pl w0
&7 & F R % uféﬁw%&ﬁwm“&w‘ R RIREFY FAAMEY e
oM T}“lcg RIATHE & 3N e Y R ICT B E e 2 ICRE FrAe e g (T o
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4 1IC AL EY gy i

& 4 Jz—flj’i’r IC%@]&.&&? PO (TICT 4va T2 % > o B2 o _~.: Lo FRs IC3*E’E‘;§"$
w?fﬁ R L Y b’ﬂ% = DY H55% (mentor) o T ﬁf” DR R Y F AR
ﬁﬁwﬁﬁ@’ﬂﬁﬁﬁw R i 17 ICO M iﬁﬁ?ﬂ,,thBAénmﬁﬁ
2R o gn—kk rﬁsajﬁ—;}\‘ﬂ JFF&%’&LE%F?%%—J ﬁ:i\xgﬁﬁaﬁﬁffﬁk&ﬂﬁ&
K H""‘m?fgfs 7 v"*ﬁ—‘““’§” F ek T B4 o

ri@tl*"‘ ‘EJE "@‘?”*&LJC_E]“}%‘-}“ ,“.‘ . #EF&@%‘? '4_;_‘_113{%‘333 i ‘:L,g?
FE A% o ?%’*’ﬁ" pdARFp e PEYHD T pAFY BEFOMLETAFY o Bl
@ﬁﬁﬁ*?ﬁwﬁg?ﬁﬁﬁﬂﬁﬂ°%§aﬁm<ﬁ*mnmm~u¢%$@’ﬂa@»

ICPRI% T 52 (7ICTa 4 %0 ® E 5] 2 & IS 7 JE 1@ Certiport 74 {7 chi] % 2 P o

e-Testing e-Management
= Benchmark [— —— — =>Report
B R Al ¢ ===, R PRE R o5 P R T

BENCHMARIK

e—Learnih'g
- Mentor
W

------------ Request and Response
— e c— Scoring and Recording
— [REtriEVE

F251 A £ 51 50 i
(‘SE!E)

W2 iy foriplime o § LM G2
4 21CP 7 g EHF

ICTwﬁéﬁ%§§”*LMmmnﬂﬁ”Jﬁ»ﬂﬁ”iﬁﬁ»g - B
REALS ERRTOFET  REZHELRIBE  § 5 -2 FHpF > keI
ﬁﬁﬁi’ﬁ%ﬁ?wﬁﬂﬁﬁﬁﬁwwk%w’m?ﬂ TE R g

FEFR X B Faolandip 0 JRTEREY FARELRE IR o
FAPFTHDIED > TR ER FIF T OEITEARKE T 0 > BHFIEER o F A G
TR AT RS Y S B4 N B I e e

AR E PRI S FRAE
FER W S AR R R
Mentor

2B ISR EE

- = N 8 = o A (AR
SRACHRGESC T A7 S 2 2 W A
B SIS A SCEE(EE | JLACHRER IR R RARAR EHEMSOOME . RO ER SN IR

NN

B3 IC% s 85 K =k cn2| 87 $o 30 fmn 2 4
4 31C° &7 pie s o
B K arp tEE 2 R AEF ~ Mentor 558 & Benchmark o3¢ » IC3 i iz 8 % &
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BEXIEHE 12101
Skill sets 12101

REHME 12102
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BEHIEE 11101
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20 REE A 48 1
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|
I 1 — ------
B E FEE 11 BB FMER 12 B HFHER 13
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[ FEEE M 111 j [ 28 A M| 121 ] [ 2E A 131 j
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FEVFE AR R AbelE » pHERFE > A E Y Y o AT
B E - AR e H Y Sk PR R VIR ICTE Y Faess AL THe
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i 012 %

S EEEIETFC SRR S FE R e T S

’s"%ﬁ\)ﬂ"’h’ TR KT Y E8 gfnm%"ﬁmra' & AP B ER

51 kEz &%

- N |C3i§,r,+g£;+§ 13 "i ?fe, &‘r_;{ff{éﬁg 13 }ﬁﬁif’ﬁﬁ" . :?ftﬁ'ﬂ"? u}-gﬁé f{fﬁg 33 }ﬁﬁiﬁﬁ
o0 AL AT ALRRANDFTY R TSI GRORTEFE O RIF 2
ERAERERAAAPMPEL DY S ox e

SN ICH B E Y séir‘rﬂﬁa—k SR REFVIEF 0T LGB (T T ML R AP

w%ﬁ7&§WE’uﬁﬂﬁ%¢%°

=~Ic FHEEEY LA A LT ECertipont R iE T SR A KE EH K

AT A rﬂ%ﬂr;
1. Mentor -Benchmark(M-B) -3¢
MBE%{e&%ﬁﬁﬁﬁmﬁoﬁ%§4%@FmTw%ﬁﬁﬁ§?’
FEY B ICT R%F @A B HRRI%R2 T RemEg i 2g 2
m%”*ﬁ°*&%%“£¢%m%EmTﬁﬂm§*’*%mﬁﬁﬁ%ﬁw
Foo EFARF Y S I Mentor kB p LE Y38 A UTAELAIR LA IEP 2
FERT AT PSRRI ST T ARV 0 b i S H
R AT > 17 A RO
2. Benchmark-Mentor- Benchmark (B-M-B) -3¢
B-M-B #5¢ 53 2 % & e 5 Bl (learning cycle) » 2 M-B %s_ PR
FAEEFEA AICT A g T g g |  Faplgh = kg
RISRTHT 2 L & ot B KPR MR K AL #HFLEFTR
et A RIS o MR AR E B R o AR AR
¥t B - A ICT soskenB 4 -2 Y 8- H i 72 ICT 4oi § Y cigfze
3. Benchmark-Mentor (B-M)#i5¢
B-M #75¢ .41 Benchmark A HosepI% T & o 498 Y ¥ Tdembi7 &
A T g p UFEBHLEXFIMKEN F -BMEFHT
E TR E ig@m%;&;ﬁﬁ_\ﬁ Bt B =% (benchmark, e-testing) > 7 25 4
ICT L dogende & > 118 Ggfofe b eni Bk i R ] 0 o5 g i
F o ARF R AT B - R ICT g 4 0 (753 B4 5P|
oW A
4. X- Certificate (X-C) -5\
X-C #5385 o i ICT ac 4 en g faiR & 3¢ ?’I%‘f [ERR v =3/E 0 IR
is ez Certificate i 2 & 3,;‘ XL o4 3B X ¥ it £.B-M-M-B & B-M-B
EHREREHEN > B4 AR EFRERED ﬂ * Benchmark 2. "% 78 28 8 40
ﬁﬂ%ié’iﬁﬁ—rKfﬂ%mﬁxrﬁﬁﬁﬁiJ@’iﬁﬁ R
ZACT 5e # F2 o
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EF B RHET L KE NGRS AT

The Current Status of Appropriate instructional strategy in Chinese E-Learning’ s
Materials
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Abstract: This article is using “The Current Status of Appropriate instructional strategy in Chinese E-Learnings
Materials” as a topic to aim for understanding Chinese e-learning instructional strategy and characteristics. This
article is used literature content analytic method in analyzing and discussing instructional strategy and characteristics
in Chinese e-learning materials.

Keywords: Chinese e-learning materials, instructional strategy, materials’ characteristics
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