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A1 =EZ7]

AALH 02 AFAES EFV|E H 33 7|5 (encoding function)z} ] F A
A (external storage) 7152 FEATH(DiVesta & Gray, 1972). 0|52 “=EZ
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T 7l FES AFAEAdA FEs S EAdtH(Anderson & Armbruster,
1986; Hartley, 1983; Kiewra, 1985a). ZL&J1}, o] o]&o] AAlgt H- 353} 7|53 9
AR Vs SA WA ggk S AlV]ske stabse] AR FAF R
7l gtel w5 E(Kiewra et al, 1988b Tl H|2Ele} ado]7F AAPY -S4
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wERY] el A% el Ud FHoE 4L = A o A

o i

S AP, = =EPVE FYsla fJESE FAEL wERAVY i )%
I AL VeE 5HACE AR YGE F Ve Al AEg 3o
At Zlol eH(Kiewra, 1985)°] w=w tjf-iEe] 7] AFo= vhgy =3 22 7}
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ANRE F3 F9HH AT Bretzing & Kulhavy, 1981; Carter & Van
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A BAS driu AEHor AEAE SAHYUY. AFAES Hl el 1 o]
(DiVesta & Gray, 1972)7F AAlgt =ER7|o] F3% 3 (encoding) 715 <F A%
A (external storage) 7|5 oz 73 &4 7lFoer =EHY] AYS AA A

A o] AA A 5 FAHoR ATE AT Fol(Bui et al. 2013)2] A WA A
A

Pl dAEL wEFOY Fo| Wy WAL Agete] Fold mAE FAES
Sz welH ol AAE Wolth wE B4 Az wER oA o83 W4
b 7o) oboltie] A4st &S U wol A2a Aow ettt ste ARG w

= 2Ae By AE7 FolNA @k AN 54AA AP B ool
o AdAoR, wER WY WAL ASH G547 Fol BI] PA AEH
71 A4uTh B B AL ofoltel R Fad ARABE A
SHA W, ol (Bui et al. 20199 AW W MR FAAA vz TR
© W(Beck et al, 2013)9] Aol A3 thE Assh vebgh SAES AY o
g AEO @ oF 9o AoE £ W F A=Y AuAz TR AR
BFADE ROt A WA AZANE Bl V137 FolAA g FEelA wED

=

7] olF HAdew ARe ot 1 A¥, mEROR #J|E o SAY £o
[e)
o

OH H nLo o]:/] _,J7]e 61]1:]_
el @33 olH (Mueller & Oppenheimer, 2014)2] AFol= &= A 71+ 2
3

1o A 2 19 274Hel i Fol @y FAL ol &7 srAis

CERO Elo]ig WS o] &3 hgAtel] wlas] AdA &) tid AldelA o
B2 AFE 7IFSA 5 HA o A Ve F Ad ARAEF A=
EZ7] wjA FoAgeo] o 7] 2 AT F, =ER 2 Fo| V& T
gFatEe] 47 Wes HEchA Fds W Hlsd o AdE KB v =
EFy] A4 B AES 737F FolAs W £o2 AVE gEAEe] ¥ =2 4
HE B =g =EL7] A Aty A A7 204 =ER Z7] g5A
= 24 IR wrolA = Fe ek Al AalE Bkgol®E Etstar, Al 7hA A
A EFOA f BE& wo] 5 7] Eskth

g e @t} wo]of(Fiorella & Mayer, 2017)2] Ao A A= 391% x 59l
A FPA 7= 10 SR FA1E 557 A" did ARE Aqtsta Fo
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47 e EH WS ARESte] 7). S 3 Wl sty Jt=E F
Fata ojde] FES Jl=E A B F JES AAERSY. g5 & BRE AUkA
= 3% ¢ =EFVE HES & 7Y {A(retention), 55 o] (transfer), 12
7] @& (transfer items)o] 23 AFS Bt 2@ A% =ER 7] AAA=
Al 7HA & BolAl Fol %7] st Akl wlas] =S AyE Bl o

2
Bl HAES QR AL, wED] AW, mEd uHiﬂ% 1§ BN} F

of Wy WAL ST SAgatel viws) o Be opolrle] wel 9} wol £E
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nADE B wol ZIFHY Al dvEs mEROR VD W F

(A3 2 ol 2 538}
el 9% AR end o feld Aoz hoFol @9 A%
o= Wole] 9% AYx slsel REe Aol mws fe dnt g %
et sldlebs Ay Do) wAE oo BA% Bge) ool u Ferhe F
4% AT,

2. iAo S WE =ELV|Y B33 VeHd gF AL T

wEdsle og A A7 AvMud FEew Yk A% At 3
A, wES WIS St AREe Fol B71E s AERth ofoltel wel(Bui

et al. 2013; Beck et al., 2013; Luo & Kiewra, 2018) H+= wo](Mueller &
Oppenheimer 2014; Fiorella & Mayer 2017; Luo & Kiewra, 2018)¢] dej & ¢ &
S ARE VS =EFY] £R7F Ao RES T A duaArE A7
il ol Fds A3d F UtH(Perverly et al. 2007). =4, <°] &7
REL FVE ste AHEE Plus o B2 £9Y AdAd V15 &

U= Aol e detet wolo(Fiorella & Mayer, 2017)+ =E&S Z7|dA = &
H o dolznt A= S BAAT, Fol d7] REdE i Ax
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& 225 Fd7lste A Qe ads v FVE BEste WASs BT OARE

shAl dot webA, ol A A o] Z
ey =EFY] wiHE AR A9 st AFH A3F SHdE 2dAd

t =EFV]Y] B33l Ve(=EZVE AESH] &S A9

oloj&3} Y (Bui, Myerson & Hale, 2013)9 A4 =

715 AR TEAtel maus 9 w2 St AFAE 2

(Mueller & Opeenheimer, 2014)° A+ o]} $AsA hx2¥+=
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2o} o #3to] W (Mueller & Oppenheimer, 2014)2] ol A= Fo] HA7| ZHA A7}

CER 7] AR o 2o AvE ngua Bugh

Fo] wmo]oj&3 A (Bui, Myerson & Hale, 2013)2 w=E&o] Elo]HS E3
o s 3 Wes 7158 ¢ doermg Fo] 47 BAS T =EFVE @)
= g Atel] vluE] ¢ s YES ©@e REE V|ESUE Gl drta B
got. 1Yy, =EFVE B5T 737 FoHA Fertd =2 AYE 7| 5E =
Ed7]e S8 HEKoA Fo5st R85 AXA EohA "k webs dEe @
#alo] W (Mueller & Oppenheimer, 2014)= +=E& Z7|Ht} Fo] A7] WS F
3 2 =EA7|Y F42 FSWo] ¥ ottt T =, Fol 7] %4
= o] &3 WAE o] & v =EFY] A Tl O =2 T AE A HA
< AA =W, 71 AP AA R A AAA ] AbEstE BA(EA agE H7]s)
= W2 giniate] o9 e s &&)ol HFd v ov Qe AdEolgta F
i), w3k vl 9 kel wo]of(Fiorella & Mayer, 2017)+= Fo] 7|7 =EH
715 FAoR fFEAoll HEE&HORE AMGIAY, =RY HEE Ay =ER
727 6 =& AHES AT AMES BT o5& EZV|A 1
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of Ag7] wjitel o9t 2 ANrt vrra AJFT Fook e Luo &
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3. WA A AL AT Ao o] BA

ool FAAZEA wiAE Sl dia] - Arb obA 2 wnsto] vk
AR =B A7 As Fashs HAoA o] 7hA ool FEUY]
wo® FAAY 53 =EF7Y] 7w dd F5A48E a3E FAHl AAA
o7 FAYY A7 fdA dud A T F AT %@Q?i‘jr(l\/[uller &
Oppenheimer, 2014; Luo & Kiewra, 2018). T3+ 2z} A gloA] AL&dd 2= A A
B AF &8 E5S B2t A4, Fol, mlo]lojE&) 3 YU (Bui, Myerson & Hale,

zm&

3 S P |

Hm

2013)¢] AL A" A4 AMAS BANEE F3tE vagt

o7 AP Ark HWM(Beck et al, 2013) 29 +7]3H(The
Standard of Ur)olet= it fr=o g FAo gk Zojs A FAEoA BT
HA wEFY] ot WAoR g "ok edlsto] (Mueller &
Oppenheimer, 2014)2] Aol E= Ad 1, A8 2= 509 ¢2 "= ZFA(TED
Talks) o2 A= JA R HE 3oA= dubdolxwt A2 #Ao] gle T4 47
A2 =t v Aeket vo]o](Fiorella & Mayer, 2017)¢] A FoA A EL
1071e] FA 7r=olA Az EF7]e #% A5E HOARE o= g wA
FolA Abgste A FA Y uF AE= oty ATt o5 AF A=
B2 A7t obd d2ER AFEHIJOH, AFE o7t AT Fo 7]
(Luo & Kiewra, 2018)«= I @AEol Al a5 Ao gt 23729 uzlold 34 <
FAEJNE Zo]E Azt F2o Zloleh= Wlold dA o A EJE FFofrt
AukA o7 w3 ZFojo i Wo] 2ojn Al SHCramer et al., 2006), H] &4~
(Keefe, 2003), A &3F(Moravec et al., 2010), 7tZ3H Corbridge et al., 2010), <3}
(Young, 2009), ZL&]a 213 ZFeo](Mayer 2008)9 %= FE O & 2%o]i= &2]o]7]d
o &t AT P AR, A He et e dste]w (Muller & Oppenheimer,

(3

E

2014) %= 5 Ad3olgl= AA A A AolE A& Aol A gAYt
= 1S FAI
T Aguit wERV|] 7|5 SH(F a3 Ve R A 7)) o

sk Aol digk 7hgo] &kt ou~Efel 18 o] (DiVesta & Gray, 1972)v =
EZ7])¢e B3 3}encoding) 7153 A &(external storage) 715 S SHHOR 714
gom, olF IAEE 1 #HAS FAAA A AP FAH =7 NEEs 9
3 =Tt A wiA Hla ATt M= o]y g wAo] wel K353 7ls3 o
s 9ds] EoaiA A4 A34E A At Luo & Kiewra, 2018). sk



o Z# el @ ustolm (Mueller & Oppenheimer, 2014) Aol E =EF7|9 B35
5t 7153 9B ARAA V)5S EYFoR HIRTGE fr)4o2 dZA" jdF
A (conceptual process) .= v},

HAAZ A 7)ol ekt 55 E(Kiewra et al, 1988) tW|Z~Ele} 1@ o] 7} A Al

L= /\]E"E&E} SHA] A, ?ﬂzﬁ O]a NeHor =HsTst T2 2 A Tto
gk oEH oHds] okt on oldE AN A2 AP A (deep
processing)< ¥ A #](shallow processing)ol] W xd] M2 HH A7} #7]

71902 ol7br] Golstth. o= #A Y EE(Wittrock, 1974)0] AFd =0l &
g AR 71 fAH AL Z7] 719l s T ey dA ST S 9]
2 X

e B I B s B s i B B - Bl S

Gl
HEAQ =E7] d7olA s AHE AHERAE W 54 =7 A 38 A9

(free recall test)= vFzF7FAo|th, 2 34 A2 dubd oz ¢S @2 4 of
oltjo] JMFE A Ao ZAHo] Atk Tk ZAHIE AR wAAR g &

I
|2 87ets AR AHEH AFAES
Aol dEtA @2 5 vk o] A= vl 3F Ape|7E AMEA A
e Ve A8 ZAA fFelv AEES
(Mueller & Oppenheimer, 2014) A5~ Ao = & 5 Qlth L‘?E}’ﬂ, Aol A
T =EF7e Host Ve 9N AL Ves w71AS MEA Ae #ie=

ulet i gelol oglstolm B At
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0.8 4 B Laptop-Study
B Longhand-Shudy
0.6 E Laptop-No Study
T B Longhand-No Study
0.4 4

02 4

Performance (2 score)

i
e,

_I_-:

Total Factual Conceptual

<9 1> "ok elstolm e shFE It

=%]: “The pen is mightier than the keyboard: advantages of longhand over laptop
note taking,” Mueller, P. A. & Oppenheimer, D. M, 2014, Psychological Science,
1165p.

BA wERI] AL F4 Wl APES A8 Af Y ADS A
A% B AAE HE B A4 oolre] A5E Atd 2ol Yor, s
LR EmR ww A S]] Wi AdHelm BEHQ ol BadA o
oo Hgol, 4 BAE 9 2

o
A3s &3 ¥ 5 At AAR, EF7| #3 AGE ols] 7|Hte] FFH
ol o] Z(multi-level theory of comprehension)®. @ WH3sla AtH(van Dijk &
Kintsch, 1983; Johnson-Laird, 1983; Schmalhofer, McDaniel, & Keefe, 2002). ©] &
g SEA wiAE AT I mpRA R Tt 3 e dads Axe
= Adrte stk A4 #d SHa 329 58S T4 2= (Kintsch, 1998;
Kintsch & Rawson, 2005) &5 A34E =4 84o] St} AA=Z, FYE
o] 22 aul® H7|dt= WA Fost R AdEvtE s W AF 44
A7t Astdavs AMd2 BdA olEodAM Y FAY A FH(Bretzing &
Kulhavy, 1981; Kiewra, 1985; Mueller & Oppenheimer, 2014).

o]% F oo} 7l el (Luo & Kiewra, 2018)%& 72l A we} g5 a7}

- 16 - " ;H S 1'.” ﬁ!}

7 L

TU



o F v 2, 9o Aol v o] o] (Fiorella & Mayer, 2017)
oA ™S W sk AUV A4S 2= @l Hlud ¥ B
< | = 23 oo EqHo wil gxatel
AR Ay AALS HdE2A vedS 752 7 Ay /\E]X‘ﬂi a¥E 2" g
Zo] A7|E FAE aYE WwolAE ER AVET o] Be AAF =g A

g
7HS 49¥FsktH(Ruan, Liuging et al., 2018).

23710 A Ae Apel Fol, W Felsh oMsto]v)
AP E o AE AEA SPWFL AdsA Fe FelM 2@ AR
Ak ovl 7, 729 7ol eh(Luo & AR SoA Lk %—%M 2

o

o= 7(;;4% Azt F9k 7]t

2
@
=
=
o
Do
[
[y
x
rr

Bz ago] Ad FoRte] w=Ed ‘/}E]r‘/}%x]% SAs7|= o o]HdH, £
oF Zlolgt= A wiA ATolA ATAE A g o] ofd, AAxY
S Aol detde AlZA B

AolA =kt oA E FA o SHASAA SAHA] FFS TH= v
A A7 AAHBernard, 1990; Glenberg & Langston, 1992; Guri-Rozenblit,
1988; Purnell & Solman, 1991; Reed & Beveridge, 1986, 1990; Waddill, McDaniel,
& Einstein, 1988). HEIn|T]o] g53 #HE 21X o2& W A7l v o]o](Mayer,
2005)= EEUHOE doj(o: &4 HAE s Sl "HaE)e) aR(o: dex
Ego]Ad, AR, ofywo]ld = HH ) A FAStE Ao AYETh o 7] A
dol= 74 FA9 ARE AAEY. FE R Yo S5 AbgtEo] doj(d: 54
e e Qe daE)el Td(dr dY2EdelAd, AR, ofymlo]d HE= ]
He)s BAA fdoz 758 o DAt TR, BE Yol 2248} o]

AR TR Al Aeln, St nt St AN FHSE AAS

Lo,

1:
= h
A rEghelp) s FE AL A .
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t}. 7o) 3] (understand)’ 2 A&t Mgl A YElE AHS 7
el sds ohs 74013} Z J)ed AYe N2 Ago
e) ]

Qe BFY) Azdlol AFsHE Yol tE Hw 2o, duy WHoE Az
1=
RN

A BA Wl 7es ot AHE vk 13 dA", 5

_4

REo) WsE Aot BAS ofua.
A AFHEo], WEN e HHL S0 4L TAa] dla AzHe
ANE eluveld, 1 Fx2 AAE Yol An ge T 74X ojate] ¥

om A ARE A}&ﬂ vm LA A7 R Qo] AE T oA gE g
% Z

rlo
o
ofy

4 g
ofl,
o
rf

[o
=

u

[e]
Paivio, 1991)S H.¢3k Hojojo} H=(Mayer & Sims, 1994):= Al Zt4, o]z o g
AAE 2A57F SFAe] 2 719 delA] FE wiel dig 3dA AYS AlE
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Presentation of
verbal explanatio

Presentation of
visual explanation

Working memory

Mental representation
of verbal system

visual system

ental repmsentmion,

Long-term memory

3} 2]

<y 2> "dEvto] g5 a7 A9 7] He ¥
= “For Whom Is a Picture Worth a Thousand Words? Extensions of a
Dual-Coding Theory of Multimedia Learning,” Mayer, R. E, & Sims, V. K, 1994,

Journal of Educational Psychology, 390p.
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2
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or verbal
WAl SAHEE ofuvo] A3}

T=(verbal representational connection,
g 2>0lA A E

g

encoding)©] 2} T

_

representational connection, or visual encoding)®] 2}
ol A AAE A WA SEEE

(construction of referential connections)©]#}al 3t} o]
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oA A
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= A"l 4o 2R FE 2 Ao gieh AlZH xdy o]y xd Ao
o #x A4S FET 3A ﬁJrH]O(Palmo 1986)2] o] ALY o]&2 A A

S ot ol AAE FEH HEE FxekA dskARh, wejolel A =(Mayer &

2

oA o shgab= WEARJ] AlA(o]n X)) Fr AT AJA o] AR~
]

Ae o] Alxdlog o] FalaL o]m | x

bl

2 olF gttt HEH Yo st A shxatE Al 7HA] ot

ok 3 A Q1A A1 A (selection)S B]A~E 7|HE
= A7) Slal Solew do] Auy o x| 7wk S AAsty] f8) Al
J | #7349 %7 8l organizing) = ©olol 7]wS H

q
29 RAS wEm oA N A4 A4H AsY Rds wEE
_]

o

RSO =V - > ]

T 1.

ojm) g}, mkA 9 @A ¢l 53 ¥ A (integrating) < S5 A7 1o 7|HF el
|9 Bdox A2 ARt Fito A28 JAAT uf BAsHA H o
= A

3 Y= (Multiple Representation Principle)©]|t}. o] ¥
2e SRR Agete Ao Sxke a7S 3 AREEiA Arete Flo] B &
HA Qs ou|gtt. ol & =°f, A A Brolo] HxTl o' AEst=A A sk
Welol S ey mo] At A A3 S-S ofyo]l S Al A sHA] & W

ol drt 52 shAlof nlus g &8 Hie g F&g AAAS 7 ouit wol
A gt Mayer & Anderson, 1991, 1992). #-AFSE A&, ©ho] 3]0 o]n| x| 7}
¥3dE H2ES e FAES des] d2Ex dd st v g &8
TAAA ok 66% Y F&3 £F4ES =F A (Mayer, 1989; Mayer & Gallini,
1990). Hlolol&= ol st Aus e W o] gareta Bk

T A 9F5e A4A AR (Contiguity Principle)o]th. HEjntjo] AW S 3

1A e w2 AlA ek AR g Al AlA
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= W g5 WS g5 & olafgit). ol & =], A7 Elolo] HEZT} g A A
sh=A] Adetes delo]ldd B ofymolds sAAoE AA Ao A9
Welol S =71 Aoyt Fol = ofjymo] s & shdel mlue] Jiy &8 A
o 51 50% O 83 sl 4 AS A AISATH Mayer & Anderson, 1991, 1992; Mayer
& Sims, 1994). vl =gk A A= Z2 Fo|H oA "B} oju| |7} AAIH =
Aol AAE S, e HolA oA HiES} ojnA & AlePe W =319
st S Wus] oF 75% ¢ 83 AL AA Y Mayer, 1989; Mayer,
Steinhoff, Bower, & Mars, 1995). #lo]oj ¢} & =(Mayer & Moreno, 2005)% ©]
£ A5 et e A5 29 AR didlo] e A AEel o8 o
=% 7]% gt (Chandler & Sweller, 1991; Sweller & Chandler, 1994; Sweller,
Chandler, Tierney and Cooper, 1990; Paas & Van Merrienboer, 1994). o] #A&
oA or AWsir, S5 HAdA AAIE oo} 17 Alolo] Fx A T4
= A7 871 S E sAA R Ay 7] AEsof g
A HaleE B3 F9o 92 (Split-Attention Principle)©]t}. o]+ HE]|n]t]o]
A S Aed uf dol 5 el Azt BBV ofd F44 542 F8l AlA
glof gt Aot} olE 5of, WY S BANE ofuHo]l S BHA Az}
How WyHolds Ev IS AT ool Azl e Z Wde]ie]
AANE FF94S 2 g8 vlus) oF 50% o &3 £F4S AT =L
o} BREL o2 3 FF @ (split attention effect)2til H-EtH(Chandler &
Sweller, 1991; Mousavi, Low & Sweller, 1995; Sweller, Chandler, Tierney and
Cooper, 1990). 3tHo A BAES ofjuno]de FAld #|Fd= AL Az AKW
Al Alzdol HRetE & 5 vk AN A el Al
i AR o] AW Au Alzdol M s ar, ofyHol A
oA pEAow Hed 4 A gk
Y HAl= 72} ¥ F (Individual Differences Principle)o]t}. o] 4& & =&
A2 srEAtR T e A2 A Al B 1 5H 9 ggAHt =& 31t T
Heo] stgatolAl o Fastth JHIA A o5ty HHA Yo 53, Ad&5A &
I, Foly F gIk= shEAke] JiQlAtel ofEFTh AR A Ao %:'*5?‘; A2
2 T AP AA S BT ARG HYu Yol aae A5 st o A
F(Mayer & Gallini, 1991, Mayer, Steinhoff, Bower & Mars, 1995).
Aol w2 A Ag, ofyuo]dE AAHIAY HBAEE
g Aol gt o|mAE 22g2 AZsd 5 vk wEbA, A2l A

T = ]‘—I
daelo] ol AFHA Yot Ak B3 58 HAENA B H5E we oA

o =
>
i
o
f
R
L)
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N
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il
43
rlo

o
ox
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_YE
A
O
2
fol
=)
o
T,

S A4 A9 Aol A4 5 At webd, welsh g
el [e)
= T

E
S St Wlas) H =2 Ste AFEeS 2o

of APE AT W we wolsh 1YL AgT R AA AHgSHE Ho] BE
Holth, Z, pdl woleh 19 AYHow Frati Awy Lok A AR
Wgol T AFH AR ANHAS el vlwe) WES T & ST o
Sol, Wil7k FAEE BAS B ovAs @A AP WES AP A F
A e FASS e AR FHH AR U go] Szt AT W FAut

MEA &g EAA 50% B F&3 A4S A g th(Mayer, Bove, Bryman,
Mars & Tapangco, 1996; Harp & Mayer, 1997). =49} 552 o5 T8 &
I}(redundancy effect)ehil -2t} 2 A= o]} FAFS A3 dld S v
3 tH(Bobis, Sweller & Cooper, 1993; Chandler & Sweller, 1991). &, &2
Aol st #d AR E AEetal Addor 4T 5 =S s
olAH HA MY AFE HHE A, AAE ‘?%E]U]‘:]Oi FA e wel A=

o] st AH = vEA Heds & F AT A A=
=l E}E} gk 2y 7199 A Hok o]l gl S o & Ak 2eal <l
52 7E A 719 Ag S YA A Be AR =

= Z%O]% A&sHA shA e dEEtole] A WA A vF %23 L

(Multiple Representation Principle)ol]l w2, 3k 7}1x] -3 o] FH (g 2=E)uk A A

é

nN'
:é
fz
)
ol
o
22
N

_1

sh BE = ol x| e} A AA|Sh= Aol At A HE A4 T ERE
=t F, gFAVE W& dEE oA F AA AAAH B AuT E5S T
ol St Eatoll A AEgS v A Aotk "E Yo A7 F A3 43
(Coherence Principle)dl]l M2, AU A B2 4o H2EE Fost= AL g5
A7F Aol & AR Solur] wEe] HAE FAHORE FAE Aol onA
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AR Qo] AH A Alzdo|

) 1 ] b gﬁ_ ;‘K-ZIFL‘I /\]/\Fj]o} ] H A o %)
= ]/\1 He—;_],_.i Z‘%E] —,—/\ A

°©

Z7FA1 1 tH(Mayer, 1997).

71 715 =l A vebd 23k 9

=
=
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&M=

SHECE

dret 2 shpabe A

1
a

W oY o o _
AT i b T —_
= o F = T = o
%0 s it MM ) %o
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A sAer A" Ao 52 shaAbel vl =4 vERE Aotk

A 33 oluA FHow THR FUE S FEAE F
=

FHoR FAE 4E 5 sl val o %& BrheE Ao

A3E FE AY o2 FA WY
1. A8 o] o]&

e8] zlo] o]&(level of processing theory)S Ed o] 27 Treisman, 1964;
Treisman, 1979)ol olaf A|tHATE o] o]&2 AH A A el st
HAo A A2 E AT =t A4S A %
ou 2 EddlE $7] BAoR ojojX = "EA e ATl disl Ak Al
2t tH(Craik, 2010). Zd o] A(Craik, 2010)+= 7272 2 xAHA ] 540l ot 4]
AFA, ouA A4 eAAERT dgdow Gt o g HEaS Ade)
9&] Ed o] ~wHTreisman, 1964)2 AlA}FE Fo] 4= S WA AE A A
7= A3E v AdHow, vAA dEdd Fo|E TEole FAVF 1EA ¥
Aol Hla |G wWAA7F 2ok AMES 3uivbE o we] GA A oH(Treisman,
1964). A#ola9t X (Craik & Turving, 1975)2 ©] /MdS AF5Ho=2 #Hsd

Turving, 1975).
el Zloleo] s A o]Felt} ol AHHO A AAESE dAEE U

= A g &2 s EA W (shallow processing)ollE W FH|, A4,
=% 2 Wr7E o, 4 5 B4 wWAl(deep processing)oll = 2onje] FE
2 T FFEY EAoE Us F Ak e olyg FEst R A
Al dAld dis] Felstdom, o] A= o] 7Y Aol dd HAAHo=

o =& 4= 9JA FrHSeamon & Virostek, 1978). 7] A g&= F33ld AR o

St AAQ 54 AAs, 9 HZE Host RS A W& FF 1 AH
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A 7V s A (accessibility) S 2 A wrETh Wb 5A HA Ase #EEAY o

b, 72 AH O 2 ZE(retrievability) 7FsAo] F7}gtth ©] &
Aol st 9w =y FEE nd FA2 didy A g
=S HEste AR ¢ g2 «](attentlon)e o7 st} &,
Hol AztA EA did 14 A

7]
of e MgA EA o= olofxitt EE?‘{P, ﬂa 710] o)=L 19
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3t71% It (Craik & Tulving, 1975). =, "A g FF"olgt=

o] AH EAo] z7] 2 HA(sensory analyses)oﬂfﬂ =71 7

o o
S

2
= - 1
21 2] (continuum of processing) I4S AXth= AS FAsg. £ AS5 AHE =
s
Rl

2. g o] o]&9 A

23 e, Ay ol A o]su](Lockhart, Craik & Jacoby, 1976)%= A1Z+% ol
Al Aol 25 G, FEEH G, ¥4 GA, 2 ANdE GAE A7
Aol A=A Bl BAY dAE AA A& Ay R Jddnds TS

ds Acreet, 22y dAog g 389 &4

o] 4 2L AR FRH=A HE A= ofF HrE XA okt dE S50,
W rEska, DR FE ool mpxuto g FAo

oulE ZFIH AN, FHAIT SxE & GAE AR A =olA Ao
2 2 A g @ H(Lockhart, 1985). o] ¢} -FAlsA|, W53z

27| (Velichkovsky, 2002)+= ™ 2=}l (Bernstein, 1947)2]

SHyE g 4o 67

PN APA S &AM B4 1914 6714 ARyHEA S 5 Aes A= F

o FREl RS W, HE s=Ae FE e AeES oud HAE Foih

el ekl g oglom T3 AL S AR A TH el Aefe] E sk
Atk

A olaet EXW(Craikk & Turving, 1975), &£ #Hol=, 7]|B2A = R HY o]

(Johnson-Laird, Gibbs, de Mowbray,1978)¢] A& o A H '%“/]7} U5 Zlo] dx

onl g Aelsh o FaHel wel sl ge] FYHTE A BAFAL FAE

- 25 - J’—-! o 1_'.15 '



2 (Bransford et al., 1979) AX A2 Huste] A

e o = B B Ry L AN T S L
- Joo — XYW E?ﬂ%..miﬂ
L R T BT (CHSy AV T e 27
X oo X w Ko il BOo LS
= o = ! i 7 o B BN mp NR e o N
%%ﬂm_eﬂﬁfr.ﬂr = 2o W AT 2T N
= BT — Ir o5 o s XK o5 _ -
= B = L T O ﬂw_ ﬂﬂM ) cmvo o mﬂv g R IW T Wm
% o Mo B Al o= 3 Q o x A T X W
= o T o - B T oo — mﬂﬁ RO < n
B oo 9K Ry O xT B & T R
W H g e = T = N o T ooy R ol
S Em e Bd Tx X7 Ewop s BE o
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18] (Bretzing & Kulhavy, 1979)
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[¢)

°

o} 2

[¢]

o %
- 26 -

ERE

A2l zlo] o] Fof met



< 1> Bl A ZFshule] Ae] zlelo] Hl 7A@

() £ 74

(Letter Search)

(Verbatim) gto] o] supstuE mEd 7=,

(b) @74 T2 Wwobsy] | Bgel wald TxAA Y Fastan 4dHe £9e A

(c) olalist7] A ¢ <37
(Paraphrase)

(d) Me =4

(Summary)

=3 “Notetaking and depth of processing”: Bretzing, B. H., & Kulhavy, R. W, 1979.
Contemporary Educational Psychology, 151p.

=24 ad 2 d7lske AL dirFow FiHor e AAAgE vElt
(Craik & Lockhart, 1972; Kiewra, 1985, Van Meter, Yokoi, & Pressley, 1994). =
EFVE o= w9 BRI O Bo] AYPss Fa3t }Fo] FrFH(DiVesta
& Gray, 1973; Kiewra, 1985). t] 742 H 33 A FAS AX =EHV]|E= ©¢
g 22 AR Y A, BE T A AAS AR =EFV|RG AR HEE
ANA FBHUS W 3 344 2T rH(Anderson, 1972). T3 o7 9= o
st A2l A8 AAES w7t RELVE sHX 74 &2 AE AY #ZES AH

e 53k 34 AdES 7EA 2 (Dyer, 1974; Kulhavy, Dyer, & Silver,
1975). & Eof, A A e Houd =EL7]E gFatd A A 7}
Aolu 538 E Fo(attention)E &7-8HA @7] wiol A+ I AFRE ARS
, o @2 IFER olojXth o] RS Af A< IR APPUS W o F
Eﬂixl% AWE Bt o= o e AR Ag B2 ARbo] Al whet A
7] 1o m AAH 7] witel H&% & 719w 7] wfo]tH(Sachs, 1967). wiA H]
A G- (Muller & Oppenheimer, 2014)| %= B# 3 9} &38| (Bretzing & Kulhavy,
1979)7F AAIgE 7 BAS wsk Y Al s =E Aol A e



2 -summary, ©l3l3st7] HAA 9 Ysti= WA -paraphrase, Md AE 187
-concept mapping)¥ 4% AL B X (o SA 2R HA} verbatim)¥ &
T dvtar FEFHMuller & Oppenheimer, 2014). thss ‘BA-Zo Y7 A (wE
2715 9] de 2R d7E 3)S d8ste A RS AR 71E
AP A2 Abol o] ojud BAIE FASHA %7] Wil 2> AKX A2 (deep
processing) #A4S A A FE=tHKirby & Pedwell, 1991). S22 o2 7o &
= E1 8°okste WA oy wolE AIREe] §o]® AHuststeE Aol Eo7hE
WAES s 24 adEE Ae E7] WA (verbatim)olt Bl AEd MES
= WaEYg 9 42 R AP & GAZ 5o Lonka et al, 1994; Lahtinen
et al, 1997; Slotte & Lonka, in press). 1714 &2 &2 A= F7] H94]
(verbatim note)= H]ZE kol Sl Woles AAsHA @2 AHoA A dof,
=T, S BZES adE dAA 2e Zelth Bt F5HH|(Bretzing &
Kulhavy, 1979)9] A+ ZA3, 22 59 @A Wz o3 Fost A (EA A
A =22 agiE ol A7)H =2 T @A ol AFojgk F-ast (o7
Me A 28 A WolMe Fough Zolzh gldth apAIw, dAE R FoA
HokS o FE3 HAHolA Fovg AolE HHTE wekA] olE AR T
AT E =2 AR A AAS a°F ¥, Aust How &
INA R, 2 AR A" A AR A4 A2 AA Abo] &

AAQ A2 FAS glo] des]l S v IdE ol PR E’—‘}ir/k

r& i
z'
N
rir
©,

4 AR A7 2 G fAE & 57

=EZY] R A A EE Tt 34 A T 248t e A v
+ Zol7] wito =EXuE F]ogte} Z9 A (Kiewra & Fletcher, 1984)2] -+
o} gl7t=¢} Zy =W (Rickards & Friedman, 1978)¢] Aol A AR A7 A9
Fre HAAHoR xASE AEE AFYY. TAHoR, grtz=ek Z=w
(Rickards & Friedman, 1978)ﬂ AFdAE A" TF 7]EH5<] (Test-mode
01 of] Al ]
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als

Foll itk 7]t =] (Test-mode expectancy)’} =E°] %9 W&o JFS vz

Ao, g Wags st st Wl ¢S v HTE Al dS5EH AT 7]
ol gtel = A (Kiewra & Fletcher, 1984)= A& EHFol thak 7|gix1eF A A A]
e Fal SR =EFTV] HAoA ofd WES AWM 7SI HONIEAE F

Ao ad Ae, A2 FAe ARADE AN AAAEAA NAA AN
3 Aeagel os) Wel AU dew WRHIAW, wEHs] BH A
H

CwEDY) U 24 A3 A}

BT
&
HN
[o
BN
mN
ol
rlr
£3)
o
rlo
fol
k)
X
o,
B
&2
50
i)

Mae B/d %, gadEe Mz 1o WoolE BIEI 7
o ade FASA B Rolth AR, AFY Fol APH AA B 2E
wolx] ekghrh. 7)ol ehsh Fel A

Am AREA, AdA Aol Wd feud Ao
T RERY] AL v As
71 Sl B Edo 28

V= 7] Aol A AE A

o

=EZV] S T 4 w2 £ AR AYE B o e drEe
A =9 2 oA (Peters, 1972), Feol & T3 ARE A|A T u
AnkAQl Fro Hluws] ¢ W AZF &9k FE3AU(Aiken, Thomas, & 1977),
Ao #d HARE 2ZHAs= WA (Locke, 1977)0] Utk £33 27HSlotte &
(conceptual mapping)t} £¢F WAL e 71
T AARE do] AR HAF A (verbatim
Twrol HA gtk vk shA|RE, SiupoRA]
(Kobayashi, 2005)+ =E=Z7|¢ B33} 7% &37F X871 A9k v sict
A FAEAY. e 3 =EFY] A FU1E A @ ARy AU E e

AR, =, BA AT

7 "9iE o]

fr

orek wekA, Ble AA w Zw
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AeAoldd e gtk A w, ARl Az Hgel weh dehds st v

= opgs AT e wEdsld ge A ma ATe ojw

e @ W s mAt o EA dehteAel gl ool 3
= ol

=ELAVE st Aol g5 adE EoleAdl

Mueller & Oppenheimer, 2014; - AL - kel 2020). wEbA whee m A
qho] olug} HH ] Ay zlo 2 2 Hojop g Aot} webA,
olof ¥ A= =EF7| AEskE wiAle FREE QIS vEve AR A W
Aol gk F7FA<l #Alo] dastrta ®okrh ShA Aol #yoh 2 #sto]

v ol e uAe) 54

1A

e WEsk A2 =dslx EItHBui, Myerson & Hale, 2013; Beck, 2014;
7‘<j =
B

k1
%
2
of\
o
2
10 J

o

7] JJ—X%O]]H g2l A ztelE =

o] o
Edy 8
=5 A4 Au A BHo] ek
7}

b 45 ATE7] AdM e 7HE 13 mkbA
2 ol FE, 24 adE ARG F7] HlE, olw A Hl&
o] Fojxjof gt A AT AH Fol VY AF FqFAES =E HolAS o
7] Aol FeoFAQl Fdoluf shEate olafE AT 2o wrel, =EL wiA= A
ALe] Ze =2 R ol A A Gt 540l oA &E AR AP AAFE F
k= w A o] tF(Mueller & Oppenheimer, 2014). =3t =E& wjd= dAA -34S
7ER =E "ol WA el wiEdd ¥ B2 2 AE 1S5S 5 A, ols
HA wA AFeA FLdE FFES BHIH(Bui, Myerson & Hale, 2013; Beck,
2014; Mueller & Oppenheimer, 2014, A3 - $1x]2> - ¥l 2020; Fiorella &
Mayer, 2017, Luo & Kiewra, 2018).
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7], RE&S IVl mE =EZY] 7FEddA ‘/}E‘r‘& ?‘t“i el zlo]l e A
ﬁil"iﬁl, oHALA, iEjaUl ‘%“401] e 1A ek AmTE o d Ae]E Hel=A

2014; Mueller & Oppenhe1mer 2014; A3l
Mayer, 2017, Luo & Kiewra, 2018)% & AAw sk &y A <5 53}
H7r, wjA 284 AT AHdE AFstaat gt wpxato g Froje] FRFet

7] WA el Aazkg aarh gleAdd e ofFE A

T4

o
m

WA gele FR(eINA FAow
E27) AvpgelA tehd AR A ol ojWF FFL mA A da &
aA g,

HAE FHoR FAE Aol Afde oA FAHoE AR e vl
AlZF AR A Al2"e) 3EEE & ¢ Al (Mayer, 1997; Chandler & Sweller,
1991; Mousavi, Low & Sweller, 1995, Sweller, Chandler, Tierney and Cooper,
1990). stAI%, A4 welol Ay} ojwx] s A AASE FzA ol
Aol Ar A AladolA Aelsa, dfymold Al AR A AlzolA
HAog A" ¢ YA dFMayer, 1994). BlA~E FA o7 FAH oo
AAE HEE JHE o|u|A] 2 E‘i%/‘]ﬂi* F7HA L 1] A]leo]l dasity =

dAE Ao AW o= B %o ARE sbel Ay Al 2" A 2g

sHAl A oA FAoR FAE Ao T oY Ay AlxgoR FAlEo
AR A7 A3y, Axpgog olujx FAow FAE FooA e WEs
2 S5 H 42 AR AL ﬂxg% AR Aotk 7S AW A HALS A

N wEDV B, 22 TS A4S Aola, A glo]l 24 AUz x=ETY
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Hol G AEE vFTHAGY - £21%, 2017, olv)A FAHOoE
24 FHoR THE Bl ne SHad oldwE melFs u
o 7.

=i 7
A Ao AE Ahefel vis) x| sk AR, AAl 3 A=, 2
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7hd 3-1: olm A FAoR FAH AoE B2 suAelA AXH Y HAHE
o

24 sAeR FAEd FeE =

r\r

RER Eold)e RERHY] JEEA
& =R Lolr iz vk A A
T A, =ES uAdE FAY $E 22 auE ol srnE & AH A
HAHS FE3t= A o]t (Mueller & Oppenheimer, 2014). 3k =E& wjal= #
| Wil 8 B =2 A= 7158 3
=, ol= #A wijA Al SLdE s B AT (Bui, Myerson & Hale, 2013;
Beck, 2014; Mueller & Oppenheimer, 2014; A2 - 99x]& . Hleldd 20205
Fiorella & Mayer, 2017; Luo & Kiewra, 2018). @3] B o] F& |3t
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FEe NGE =E0YY 5 QY] Wielth nteh b 4dA i Fol W] WA
2 o189 F5A7t d e 4w A APL nd Aoz Fg
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41 Fol BE oW AEAT AR wEDY] N SRo|A Yrhhs

24 FHFE ES Bold WS o] &3 skl Hlel B AA vERE Aol
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7H 4-20 Fol AVIE o8 T

=

A7 A3 wERY] 7|2 &AM YEhE

2 o]y A2 o g3 8

7Hd 4-30 Fo] HVIE ol €T s AE AT =EFT] VFE0lM dEyY=

FA HES mER Bolg WS o]&3 staAtel vls) ¥ =4 yElhd A

7V 440 Fol A5 ol &7 SFAUE AT mERY] V|SEA HEUE
1=}
‘:l.‘"

ol P g3 A Hal o EA ek Aol

(Ruan, Liuging et al., 2018). 3FX| %t =E& Elo]g wl2lo] Qlo] F Ax+= & 9

e WA QaTh WA SEATE 7 QA Halel dial Tt ge e ®
M5 Fol W18 BT AL wmd Bol9E A8 HeAd M9

A AR, BA =D/ uiA M Al Sy T AR YFH
FFe woth g DA AT BAAS AAHY] A8 B ATNAE e
Te ATFRAS AVSA ATEA 194 AT WA BEHolY, G
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H2E S An R wERY] BN dehbs sedel 3u A
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7HA F7e 7] WA (=ER, Fo] A7DAAA YEtudes St AFHAE vl adt) o
s f8 B A= 338 A 1+ A A (between—subject design)2t I
(within-subject design)E& &3st JEIQl =3 A 7 (mixed design)i 8yt =,
ojm A FA O m o]Folxl Fojot I FAHORE o]Foxl Zelrt
A= GFgo] vS F3eA vEbE Aoleks 7ol wet A% F
7] WAl =74 (between-subject) A& oz AAF Ao
2 AANE wED7] A= 3 W Hodxrt F A 2A(=EE T
7]) oA o]F oy A= 92 W(within-subject) A3 o2 735
et ol 7] Wl Wi A FoAAEel F 7HA wAE BF o
AtkE AES 3 1 Uﬂiﬂgl THoe 59 BddAE I8 1 A9
A W Adew WP A5, wjAe] =
(8= i‘]ii}%}i’ZP 57 7 A TR wi Al (Ee] 3
%! % 3t7] fEiAT 2t SEE Ul
7hA Aol glemm el BAHEA (two way mixed ANOVA) F3f &

X
o} HHT Fo +=ME o9 A3 AA(counterbalanced
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(Keefe, 2003; Mayer, 2008; Young, 2009; Cramer et al., 2006;
Corbridge et al.,, 2010; Moravec et al., 2010; Muller & Oppenheimer, 2014). —L3F
mf A Al A AAEHAG A=EES /0] AZ & HE 4<A(Ted Talks)? 2
L A g2 gaolt(Mueller & Oppenheimer, 2014) 10719 Z A 7= &4
(Fiorella & Mayer, 2017)¥} o] UnbAQl A3 AH A AMEst= AE+& olY A
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<3 3> "efeh edstolmzE A A B &2l (Butler, 2010)8] H& &3} o A]

AL 3 o Al
AL A what is the purpose of adding calcium propionate to bread?
(factual) (2392 ZaEs Wl Hrbste olf e FAAduzt?)

what was the name of the cow whose cowpox was used to

demonstrate the effectiveness of Edward Jenner’'s technique of

T 2L
) inoculation against Smallpox?
(seductive) N .
(EAE Al A% PF /%9 g AFA7 98 $FE A
&3 &9 o5 FololAFH?)
If a person’s epiglottis was not working properly, what would be
hd A likely to happen?
(conceptual) | (AbEe] FF717F A= 25etA] o™ ofu do] dUojd A ZHFY
7+?)
Sometimes bats die while they are sleeping. What will happen if a
FE5 bat dies while it is hanging upside down?

(inferential) | (WH#= & A= SF SFHUo BH7F AFE gy A 5
oW o9 HY7t?)

Psychologists have investigated a phenomenon known as "attitude

inoculation,” which works on the same principle as vaccination, and
involves exposing people to weak arguments against a viewpoint they
hold. What would this theory predict would happen if the person was
MEd &L | later exposed to a strong argument against their viewpoint?
(application) | (A A EL WAl HFI 22 =2 F&3e "de I3z &4y
A AEE 2AMROH, o= AEES AAY Bl widistE ofdk F
ol mFate A wEo] AFUnh o] o]E& AH&S|A L AFFl Al
Zkx1e] Aol wrojsts A d =Ae] wEIthy oW Yol dojity
2t o &Y 7?

Z=*]: “The pen is mightier than the keyboard: advantages of longhand over
laptop note taking,” Mueller, P. A. & Oppenheimer, D. M, 2014, Psychological
Science, 1165p.
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A= FAo = AAstde. 29 JiEH 59 Aes 4 4T T o= A4
ot G dEE2> EBSAA AlFste gty AE S g5 AdE S5t
ghEo gk A HAE FZ3H (Gagné 1977; Gronlund 1998; Kiewra 2009) T4 3]
o e dolxe] HA9= o] A (pilot-test) HFES AXH HHd o= 24
= At

2.0h2 D0l Ch BE0| 82 22 0, 52 22 0l NS0l FHAL, 3 HOIS BIEOR 47],0] T-5 M0 Cih 0|38t O 2 KT AL

ClAZ0|A — <>
gaoly oo aww 1
\ . 27139 Aol2 e
2E(T)4 AEZH(S)
o HAz 1 AL E
T-S 4=ela sd o] (T
AL 97180 d29s
olsfste o Helsieh o e
Eiilt— 298 g 4 L2 Uk g2
:ERERSEDEPEL PRI RE
v} "]"’]%’“ﬂ A3 T-5 A =olth
¢ O opue A2 7IBo S5 W20 SIS HFo

2 AFI0] 20N B}

R a O O o amos ey 232 7120 22 s 350,

2)712 oI ZL D@ O i) TENE o2 S0l TAZ0) 2| HT|of siga ot

of ClAZ20]4 T2 g 0 0

PR O @) ge 222 7130 52 Y20 g I,

3) %) A 0] 23 F53 -

o Z2j0(22 37| 3T O O O o wel e Sato|ge 2Fs 40
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<39 6> s A A3 FHE 98 AT AR
AR 7INke] 71 f A FE(F) 3 ol vks = hY 28 FE(9)

g A= A5, 29 FAE BT 4L EAFY ZHo] ool = & Ue
EAZMA dol=E et Atk dA &89 A= HEHTE AN FE
A A Y 28 V=S vge R EBSOA AAEE EA fAEA AT
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A Ad R T A E FFetdEA AdEe A B Axme
1980 o o] W 8-¥ 9= (National Aeronautics and Space Administration)oﬂ

Z Wt Sp
ols] AlF¥ NASA-TLX(task load index) &4 w3 WHES WA A ARSI
MY 54 =4 dANAE AA FaE S AT FHOE Bo] ARSI
Uk AAl NASA-TLX 54 w39 45 678 37 F5(8A% Fa, 544 5
ab, AlZEA SFE e A I or FAHEAY. FAAY ¥} <E 4>9
2ok 7 35 SHe 113 FYetA FerhiE 7S e dth7bA o E

AAE # %= (Likert scale) Aol A o] Fojxit},

J

N
fﬂ

QA 3} olsloE HY Felde A% Avel JFL WA & v g
848 @A BgHoE 24T Bast AUt AR BIY FF FAG G
A AN FEE, e A% 2xz dehy olslity “AEAd gd FA
Got, waAel Wk o] Boh, aem el AR g AZGH nzEo] ofn A
22 ANREAN R AAH FAE bR 78 2l A SR
Faa olamel Ug HEe] %, Aojd i AZE AR AgHE AE
2 Arbshe VVQ 24 B2 oA pAdth B A wolojsh nh

(Mayer & Massa, 2003)7F A|A]1 3 VVQ Z
o ditdgow VVQ HEe F-A4 SEE
sostA )l T(v-¢ Eoleh) Mo YAE HER F 4
VVQE & v 83 =< (Richardson, 1977) 3HH] 2 (Paivio, 1971)2] 7RQ1xF A&
Aol A 157 @EES FEHT. VVQIE A8 BR Aol FEstil(Edwards &
Wilkins, 1981) %< 59 W4 dado] v vlHdd = &8t VVQ= A A
7FPA 7h ARbA o2 AREEH = do]-AlZf 1K FHEolth(Mayer & Massa, 2003;
Boswell & Pickett, 1991; Sullivan & Macklin, 1986). 3}#| %, wWo]o] e} mpAl= o
of-AZt  dEEs sAlel AA T S
(between—subject) @ A% & Ay} 2rx] o= Fito] A wEkA, B A
NM= VVQ FA 5o 753 74 v§IAdS Hesty] fa dY 2w FH
& OléﬂE, wgERRe] F 7y A ZbEE =3
I 1070 &5 5 9o FES B A HA A ARG %Oé’b =
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<E 10> olvlA & B4

=2 BE (o] A EA o &) 2z o
oHA FA %
. 005 . 001
F[1, 56.43] = .004, p=. 952
24 34 4
. 005 . 001
F[1, 56.43] = .004, p=. 952
Zol 97 w4
. 010 . 001
#+F[1, 57.01] = 22.11, p<.01
TEH E].O]Sg H]—N
. 000 . 001
xxF[1, 57.01] = 22.11, p<.01

A5 A8 &3 : F[L, 57.01] = .00, p= .987)
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7] WAE o] &3k ShgAtel vl ¥ wS AE AHY FEAES AU
6. 2429 FFh =E HolR Wl FEAY AA ko] MAE IF

(7} 2, 5, A 2)

o

Lo

Exq0 ue AL -
Rake] FFol Al n
a7k A
AE A A
9,
265) A4 ekst.
1A Faholl < 3F(F[1, 51.57] =
o] v 4

)

=
T

)y

=

e,

garE FAloF A

o

O] o

TAFe] XA A7 &= (cognitive processing capacity)%

il

H} 2k 7hA 2,

ZAlo g :[L/d%]

Fiss:
5 Akl 7l

;__1"
[e] ()E—" o - ( »—4[ .

0] 2=
AA

B F(FI1, 46.42] =

W (Fol B, wER

e (Mean=4.27, SE=. 150, p=

9 7 7 (Mean=4.33, SE-=.

157,

o]

N
o

SRR
A Az z}%% x3babA Bohy,
N5 470 %9rd NASA-TLXF 3

FRINA FHom T4

i

e

) O{N 1o

1.27, p-=.
Efo] )2

p:

gk FAAQ] B FX
265)¢ Bl AE
A 7o) (Mean=4.51, SE=. 150, p= .265)¢] zt+e] ol rojmlslx] ¢

o] 83 wE Ho|HAY .630)

ol H71& o]&3g =E Ho|H Ht(Mean=4.44, SE=. 157, p= .630) Ftel %= m}
A7 AT), whebd, 7HA 29} 5 W 7] 7hEe
FoA-E E¥(F[L, 5757] = 36, p= 551)¢ AFolv TAASE HA3 93}
A ekskth QIER A, et o ©rlE ol%fs} shatel A4 wow W)
3= Aol %A got Fege fugny Jo
<E 11> A Fab 24
=2 BT (AA F3}) EF o3
oA F4 79
4.27 . 150
F[1, 46.42] = 1.27, p=. 265
=22 T4 249
4.51 . 150
Fl1, 46.42] = 1.27, p=. 265
Fol ©7] 4
4.44 . 157
Fl1, 51.57] = .23, p=. 630
“EX Fol3 ¥4
4.33 . 157
Fl1, 51.57] = .23, p=. 630
A4 &ad o Fl1, 5757] = 36, p= .551)
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<& 12> A" Y AHE w4
Ry
=¥l ) ) EFE 23
(A4 39 A=)
olm A T4 2
5.12 . 235
+F[1, 3850] = 11.96, p<0.01
22 4 2
398 . 235
«F[1, 3850] = 11.96, p<0.01
Fol 97] 34
442 . 191
F[1, 3451] = 1.90, p= .176
=EL Eoly w4
468 . 191
F[1, 3451] = 1.90, p= .176
4E A& &I ¢ FII, 34511 = 46, p= .500

8. 7499 T =E HolA WHol gAY Al stx &I wA=
FFOME 3-2, A7EA 1, dT7EA 2)

1o,
o
%
T
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ofo
o
5
2
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)
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=

T Atts SHolA A 314 Al ¥ (free recall test)¥ FAFSETE. shARE, 7Y
&

g9 AAA AGe BT F ddofol BAS F 5
[e)
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o

el £ AU BT KL W EA G, 200 AT FIRA 24

WA APAH ARAG AR BAG A3 WA Foe] FR(INA FHoR
TAE 7o, 92E FAHom A Ae)e F3(F(L, 40.11] = 97, p= .330)= v
94 Bk =B HolZ WH(Fe] 7], wEYR Bl AR AR A
oAbkl JFH(F[L, 36.86] = 024, p= 87N v AA EHCE FAH FiF FAS
HH, ojnx FAow F4H 7Fel(Mean=77.76, SE=2.17, p= 330)¢} "9 ~E FA4

o

2 FAE o (Mean=74.74, SE=2.17, p= .330)9] 7t¢] Aol& 729 FHol uf
FHFS FoletA FAdtt =EL BoldFS o83 w=E Heo|Ho Hi
(Mean=76.48, SE=2.12, p= 877) F°l d7]& o]&d x=E Ho|Y
(Mean=76.02, SE=2.12, p= .877) 1telx wpzt7pA| 2 g 3Fo] Holx| &Utt. o)== A}
AA AFANS 2 gel disl Aozt UEuA gdtves VIS A A
(Mueller & Oppenheimer, 2014)¢} 2 2] A3 Ayfol A sts &3 Aol7h y
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- 65 - =T



A Fdtts A7 AR F - fAS - e, 202008 SIS Ao F
FolM = w7 = AR AR o] BEE Ao A AfolE Kol okt
BEAE BHE 4
ol WA a¥e HAEA FAoh FAF SR dEAg &L, 36.86] =
001, p= 970)= TAASZ ds oA Aokt
M &8 ZA dg A
TAE o] BAE ZXHow

40.62] = 44.384, p<0.01)= ¥ A
o=

= ?Ljﬂ@?l Hi FAE KW ojuz FAow FAHHE  FFe(Mean=77.14,
SE=268, p< 0.01)¢} gl~E FAHow FAE 7 (Mean=51.87, SE=2.68, p< 0.01)
o] 7re] AolZ oo FRHE MY & Al H FAO JIFS nFHY =E
5 Elo] & o83 =E HolA Y i} (Mean=62.84, SE=2.84, p= 437) F°] &
712 o] &% =E HolA e Hi(Mean=66.17, SE=2.84, p= 437) rol= wpzrpA =2

Fol @y Aol 27 o BA UERAR, FAMOR fo@ FEe oU:

O

MdA &g FA e Aol Ao FR{ AFIVF =E HolF WAEY & 4
gHS AT o= 7] AT+ AF(Mueller & Oppenheimer, 2014)o 4] H 313

d Ayel g2 S Btk F 2 Ao w A Zolrt yElA] Skt
% A g8 A4 2ol V)& FEH Yo Aol A
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ARH AR EAGS G BE BAG FF A5E BAD A3, WA F
= F48 2o Ad 2§
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649)S w A A FEAT FAHA H ,

ojm ] FAo®m FAH Ao
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<E 13> 9 SR 24
z34a (Y HFE) EF 20X
olul xR FA 79
6.02 .17
xxF[1, 38.40] = 21.65, p<0.01
22 T4 249
4.87 .17
#xF[1, 38.40] = 21.65, p<0.01
ZFol 47 W4
558 .14
Fl1, 34.03] = 3.61, p= .066
LEE Eo|yg w2
5.30 .14
Fl1, 34.03] = 3.61, p= .066
F3FE &3 @ Fl1, 34.03] = .003, p= .955

A o] B&Aolg, SEAE mEZVE & o AREE wiA7E duby Eio
A=A A8t AEE (A - A2 - 9lg, 2020). +4 A,
d iAol m8A Ol RFEFL,
32.80] = 16.06, p<0.0)< W AT FAARJ] Hit FX& HH, =ES Elo]Fe] i
T (Mean=4.33, SE=. 19, p<0.01)3} ZFo] &€7]9 Hit(Mean=5.18, SE=. 19, p<0.01)
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5.18 .19

xxF[1, 32.80] = 16.06, p<0.01

LEE go|yg w2

433 .19

xxF[1, 32.80] = 16.06, p<0.01
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2 A7 2¥3E TR, () =57 el skl du A 34
n

g =2 39 AFHR olofxlth= 435 YER S (Mueller &
Oppenheimer, 2014; Bretzing & Kulhavy, 1981; Carter & Van Matre, 1975)
TFolA= AR A #Ao FFH shF & te Aol fvke dukd AR s
Bo]FEdt) o] FulokAl(Kobayashi, 2005)7F =EZ 7] B33t F3to] )3k v
B RHS QYT Adsh A PSRtk mulobAlE A wERY] AT

AT Aol R o] wio] BAGT:
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| 3 ZR
22 =9, AA We 24 23 =EFr|9 353 a7t vvsites 2E8S
Witk #vtoAls =EZY] O AAEGYE & F8 W4 sg W89 A
Wi (presentation mode)o] AA Qlxd Z¥e EXR o & dFs T AHE
EEYT 2 AN E G A FEUE o' JA o R A=A (o]H] A
sHoR FAHE Ao, d2E FA )7t sEAe olsk SHAA EA O
Fodrth F712 (3) TS FHAHORE 7= wjAe FEA ZSHAAE Fo
7] WAoo 9o A=, WMARE o] FEEA FEE] Wil &

EE Hol#H W2l <QlfFH ol AAGqA  YEUE dE FEA
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Abstract

Learning Effect of Note—-taking
Methods in Different Media
Depending on Imagery and Verbal
Material

Kim, YouJung
Department of Communication

The Graduate School

Seoul National University

Writing has long been a key axis of communication, and humans have
continuously sought to develop and improve the form of writing media or tools
to record their thoughts as quickly and conveniently as possible. In the phase of
the Fourth Industrial Revolution, note taking has been digitalized and the
non-face-to-face conversion of myriad social interactions due to COVID-19 has
merely accelerated the pace. The goal of this study is to explore how people
process information according to the note taking method (typing method,
handwriting method) for each lecture type (letter-oriented lecture, image-oriented
lecture), and how the information-processing processes can affect learning
effects and outcomes. In this study’s first experiment, participants were divided

In two groups; letter-oriented lecture and image-oriented lecture. They were
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asked to take notes under two different note taking method. After the lecture,
they were asked to review for three minutes the notes they took. They also
took a set of comprehension tests. The results of this study can be summarized
as follows: (1) as a result of analyzing the learner’s depth of processing,
longhand method produced a note record with a higher information processing
depth than the notebook typing method. However, (2) the actual learning
achievement results did not produce Meaningful results in the note taking
method(longhand versus notebook typing), whereas the effect of the presentation
mode(image—-centered lecture, letter-centered lecture) was clear. In the case of
learning effect and outcomes, there was no difference in all conditions for
factual details, but there was a deviation according to the conceptual application
questions. Past studies have shown that higher information processing leads to
higher academic achievement, but this study showed conflicting results,
inasmuch as that there was no correlation between the level of information
processing and learning effects and outcomes. Instead, the other major variable
- presentation mode - had a much greater influence on the actual encoding
effect than the note taking method itself. Additionally (3) according to the result
of subjectively felt in effectiveness of the medium in terms of the utility, the
paper note method was superior. Finally, since the pros and cons of each
medium are clearly distinguished, choosing a note taking media according to

students’ preferences seems reasonable.
keywords : notetaking, learning effect, multimedia learning, depth of

processing, dual-coding theory, laptop, paper
Student Number . 2020-20868
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