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The purpose of this study is to investigate the effects of complex task presentation strategies and test
format on learning outcomes (retention and transfer), perceived cognitive load, and instructional efficiency.
155 middle school students were participated in the study, and were randomly assigned to two complex
task presentation strategies(presenting task element interactivity simultaneously and presenting isolated
element gradually) and each of the groups were divided into different test formats(restudy, completion task,
and conventional problem solving). The results are as follow: for the transfer test, the completion task
group showed significantly higher outcomes than the conventional problem solving and restudy groups, and
the presenting isolated element gradually group showed significantly higher outcomes than the presenting
element interactivity simultaneously group. Furthermore, the conventional problem solving group showed
significantly lower cognitive load than the completion task and restudy groups. Lastly, the groups which
engaged in the completion task showed significantly higher instructional efficiency than the conventional
problem solving and restudy groups. These findings of the study partially support the testing effect,
demonstrated by the group with completion task. Based on these findings, a conclusion could be made

that the scaffolded test such as completion task would work as an effective stepping stone between the

learning phase and the final test phase.
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ANEL ate] s ATE Frlelr] 98 S do] o2 she] sAek
o7 F& "1 Q) UKEndres, Carpenter, Martin, & Renkl, 2017; Karpicke & Grimaldi, 2012).
A aatd “stgo] o]2ol T L&Al A AskERTE AP R st&5d Ug
s Azda HgHEE apehe Zo] %A L Aol AHHY S v]EHTHRoudiger
& Karpicke, 2006, p.249). AR Ago]Ro|Me ks AAy RF3lshe 9AS AA
71 7196 ARt AFO 2 uietE WA, Al@a oA s F71719dd AgE FR
5 UEshe HAAAA Tgo] dojdtia Bu ItkHAA, AEA, dSE, 2015
Karpicke & Grimaldi, 2012). &= Adesope, Trevisan¥} Sundararajan(2017)2] 118¥9] A|d &
o} FeEE =T WERAME Blud =& £F9 FHA7)g=051)E Ho|H
Algaztel o aiAds AASaL Stk

%9 Aldade figt A= "H2E 7|Hke] Sh<5(Roediger & Karpicke, 2006;
Zaromb & Roediger, 2010), T+o] 2} 34} Sh<(Karpicke & Roediger, 2008) 53} 70| w&

T Rusglel ES f7dhke Twd BAE FAOE o]FoA YthRodle &
Berthold, 2017). Z2&U} &t WS &AM oA B} o =39 Axxe
B¢ okt %A ) Fadel FURT Arke He Tes, HuA W)
o AR aTe) A8 APl 752 Best sk

van Gog (20155 A=A nth 7 SHexample-problem pairs)S &-&3to] HFHF
SN APEHNE BEHnA AT olA-EA wo) WS WORWorked-Out
Example)DE 8t5sle oA &4 s 2l das fdhAE F531a, #AE A4
d WA sl e AEATE HolAd AgaddM atshs g 33
P U 420 S48 70 AU BT, TR 493 9e 3
Fal= Aol aHHo} =2 g = 1940 AlnE @ Feks Bl 1A
78F, WOEE RHEsto] ezl Ao 51}\ A3tol] gaygolgtar 38T van Gog et
al., 2015; van Gog & Sweller, 2015). H¥FHo| UF =L WOES g3 E3HA x|
M= APEFE= A3 EAI8IH(Karpicke & Aue, 2015), A|HEIE Ao EFHA
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Sors Al HAl FEH A R0l 3 AT, QXL DEESH oAl ¥

Akt ABA BANE HAS AF KO AT, BYH SAlA 7 55}
g FEHA Uoh ol WOBsh HEH EANY e F0 Y A
S Foto] B9 BANA TR AE KRE TS 9o
gsp) SR WoRe] o] 82 wAlSl YRS AAstel Mgkez AN,
SAZ BelF 2AE REL 222 AYUES S B AN FAE A
(van Merriénboer & Sweller, 2005). =, &52+= WOE ol H171S A8+ JAL =3
WOENAM 53 EAls27]es A&sE & Atk A4 widss &8st
A4 ZANAHAR AAS B, tFA= WOES 3l a3 2%
A2 dele] ZAE fdelor steg, AR A FEo Witz <
gt 1A FES of71& & UTHRenkl, Ackinson,
3

= 7] HAE Tl AN A, dAe

l
&

=
Maier, & Staley, 2002). HFH, A& £
WOESH &3 EAhd WA F o}
ot SkEA7E B9 A F8 Fol| WEHE
91THRenkl & Atkinson, 2010).

St 534 HAE Felche Ao At AZEF
22 T shve A W BFHQ 2458 syHoe= xﬂ/\]é}—t— 7 o] ThSweller,
Ayres, & Kalyuga, 2011). 593 FAle A WY <5 24 3 A5 FF0] &7]
Hio] 25 7oA olgfdt Qaso] Al AT H ook o] 7hsslthKalyuga,
2011). 1A F-8}o] &(Cognitive Load Theory)ol] w2, Shzate] ApF7]o] &k g
ZolojA g Wl A F e FEY Fs 2T A5, TFAY QA HRat
Bt AEAQ S Wl drhSweller et al, 2011). &, IS ﬂ#@ﬁl% %ﬁ}
of BEad QA AE HA3) strjets B8H A9 Ag AA ks
= WAA QAFs7E E7] wZe] A Hell a4 3 FEAES
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SAIH R AAshE Aol vl Tedt FAERYH H3H AR A FFEE A
Ao 2 FTIAFIEA S5 HAE AAT of shgare] A 2 U
E AR AT F e ASE UEuthie, 1HE 24 &I, Ayres, 2013;
Pollock, Chandler, & Sweller, 2002). ¥HH, 2312 A S Ffst= BAAA L FEHE &
2ES TAHOE AANE A, e 152 dAF Ras APskARt AA A
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2 AXeke Ak vlaste, adHog AAREE Hejske FA g ARE
SUHE 4 e BY BA AA el Basi

B84 BAel B shol o]0l A7) AL 54w B s
9] QIAFZE )| oF 3FTHPaas, Tuovinen, Tabbers, & van Gerven, 2003). W HE A
U P WD 7 $02 54 Sl 4 5 o4 S
Hoh B&AQ W - A5HES AFY & UTHTuovinen & Paas, 2004). Weha] 2
SO B84 B AN A8 AT S ATHAE @ FA90E due 1
sago] W QAF ke FHA s AR A% 5 Al U 42
2A% Atk 2 Q7o PAA AFEAE B8 2

[A72A 1 B A AA Aekst Y 78] S Aol mNE G o
w7}

(74l 21 534 A A dept Al fEo] ARl vAls dF2 o
st}

(ATEA 31 B34 A AA A AD f80] wrasel vxE JFe o

i

I. o] &3 Hj73

1. S&A WAL OIXISot

) QAR o9 7)1E 71

QAT 2ol wrad, wHHS AddsiAY 7t2d Wes A4 & o g5 W
L3} 917ke] 217 LRE S Ao mEs|of 3tk FA3tHSweller, van Merriénboer, &
Pus, 1999, %A} A} S A 947k ARE AF 7100 $3 2
A%, o1Re e HE EnACT AT Sgel AaAsA 57 Bl
(van Merriénboer & Sweller, 2010).

QIR B-3l= W A A(intrinsic cognitive load), 2] A Z(extraneous cognitive load), %]
(germane cognitive load) QIA|FStZ FEHH, 7 QA Fate] FS SFArt A%
ot AF-8HEEAL 7Y g0KPaas et al, 2003). WA QA F-She= SgaA] O AAR
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1994, 2010). €413 Ozl—‘?— = ‘W%ﬁ_%}ﬂl **74154 fﬂ{;urxﬂ TE w45gE gz} A
WA Stgol BEAd JAAF =gow S A A4 IR 22 a8AQ o
a7 e F9 Hd% F AThSweller, 2010). ¥HA, £-F2] AAF-8h= 27]v}
g5ate AN B Es FeR Sy AFHCR #Ado] e AAH =¥
oJm] gtkSweller, 2010). StFAke] AFA]] A7|v} 55 A Shgol =
A& JQAFsE Histehs Al St A W s 240 55
T4 AAFsHE SHATI= A Aol a7d.

2) B33 A A AR} =d A

LA AAE dFe 594 HAe G9E A vs) A Ed A=t =71
ol AgHE 2E71Y &F HellA AA AFetE we u A Mko] Fasit
(Sweller, 2010). Sh7 FHAolA BAEE BDad HF JIARSE FaATe A

= 3= g FAOA WOEES E-Est= 127 oA FIH(Worked-out example
Effec)S 5 4 U THAtkinson, Derry, Renkl, & Wortham, 2000; Renkl, 2014). 7]&9] A&
2 F-A|3)| A (conventional problem solving)9] 73-¢-, ZH 3IFAEL TAE 257 4
ste] F-E2  E2Ad(means-ends analysis) S AFE-3THGreeno, 1978). 1y} F-A|
(problem space) Woll A a12 BAlete HAA FHAES LT A AdS
GHlskA Hw, o2 el A= JAH AAFste] LAt FHA gy AAE
710E 5 glrkSweller, 2006). ¥HH, WOEE @A) Shepate] Ao} sjasior & A4
Zrol 3] AR solution step)d} AN F83t= YT (how information)2} F-E Al (when
information) 2 A|F3F= A4 HH(commentary) S A|F-3c). A9 shA AA|E A
A3} )4 JR= A sd 3 BN Bk £2ad A A AHs F
aglstal, StEAtE sty Ao R A7|vE FASEE itk ol HFF<
A 2ol His| WOE7} Bt} Sk Aol An}4 O]E}*E F4L 8t #3}, AH
o} o] Fx3teE EA|Sweller & Cooper, 1985) Hnt ojz}l wlpzsle FAlggos
24531 9 THRourke & Sweller, 2009). TE3h, ZFE 7wk ¥2 Sk (Computer Supported
Collaboration Learning) 370X = WOE A|A|7} k52 7+ A2 3 #AHLS =2(H
a4, A4, 20005k, @ HAAoA Bs= FY Hols A, HE4,
2013)8=H] &FpA o2} Agtstar Atk
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FANZE &l WOEA &5e &S A8A)7]A] Rale dido] dAe
et al, 2011). ©]2}3 WOES] ©HE HYsh= oz Hd3sy] FM]% AT 4 A
o} $HAsl7] Al WOES] dRE-S BIZES AAEle Sl 222 BAEE 33
o A 4 Y= 7= AT AL W TKRenkl & Ackinson, 2010). Renkl =
002)0] oJatd o Al-ZA] wd Mk} Zo] WOES 3hFd § M3 EAlEo] U
o] FAE AXShe ARt &4 HAE AA HBH TAZo] WA HAE A
Fote Zlo] StEate] A8 Be| SHlA adHolgal wela it

A, B84 A9 B WOESE 2 e A AXE Tt AF AT
HAEAARE, FA AA oA B sk= WAZ A T2 Sgatol Al 1A 255}
et 4= A Thvan Merriénboer & Sweller, 2005, 2010). o] 3] &< 7= I
A Wl AAE an 7o F5AEY s AR &, Shgo] Mg wet A
o] ANE 84 71 A3AE FES FIHoE I 1HE 84 A
(isolated element strategy)S =3 WAA QAR FE ZHS 4 AHlee, Plass, & Homer,
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Coppens, Verkoeijen, & Rikers, 2011), 3t53t AJQ 7ke] 3HAo] 2

A= WgshA vehdt Adast 45 S AAY 73

8t~ (Zaromb & Roediger, 2010), ©@o] 4 SHs(Karpicke & Roediger,
B34 Aert @ dAelM 2 adgdo] daHA Yehe
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Leahy, Hanham, I:H_—E}n Hlo]& Hol go] s o §
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& Sholar(2010) 107] A 24971
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Ao A AFaAe} fFARE SHol Jttal & 4 QUTHvan Gog & Kester, 2012; van Gog
et al, 2015).

van Gog¥ Kester(2012)9] Aol whaw, sksxryl B33 #AS s dsie A
B3 EANE "apddl gk 27)nkE aTeb] diiol, dAl-EA wn HEs &8
£ ARG 5o AAE WOES Agkgsle Aol A7]2<l 92 2 Hold|
A olgpal F4gT W, Karpicke®} Aue2015)= S5A7E <58 &S viRS
71491 9tA] g o] F3s ab7] flalA StEd Al Abeld] AlzE 2HAo] AlE
ojoF SFAIRF, van Gog®} Kester(2012)9] Aol A o] g 114 A|lFatA] Fsk7] #f
ol ARQEH7E YepA] Fokvkal A Fgt) @38)8 skgAt Fdlste A9 73
I BA el BT FaEA AEade EXlgte Aot

A, A F¥(test forman)S A|PEAl| FEFS PIXE F8F Q0o THAdesope et

al,, 2017). AP ad= AF-AA] HRoediger & Karpicke, 2006), T3] AFA] S (Coppens et
al.,, 2011), k8 A& Butler, & Roediger, 2008) 5 TS A|& F3x FH7} 32
HAuok 2y @3] HAle] FeE AAE /‘lfﬂ T8 A5 s A 73
aFEE A A wet ANtE ARE BAFT &2 H2E Yo 946
HAE A FIOE AN A7Ade] wad, S FAE T8 JdEs B
o JES o B2 JAF =S e FHA AR FEEG Ho] o] Wy
on, AgE [T 5 A SHAA FY3 Zfol7h JATHDe Jonge et al, 2015;
A1 Hinze, & Wiley, 2011). A1Q Fel2 AAE 3et7] FA S B¢ AFa4, &
9 TPl g EAtelA T ALE aFekA] ¥7] wwelgar Wela Stk
W, Sdg St 8ol AT A e S5 845 Y] o] EA AxE A
T, Ads7] A e AR FEol Al Hls| aFA o E YEPHTHDe Jonge
et al, 2015; AR2). &, A7) A FHE ATH AP SFAlA A A2
AxE T Z4A AuE F e 713E ATdve &

o] A oM (Renkl & Atkinson, 2010), A A Wol| Fag HAES IAAE +
A= H(van Merriénboer & Sweller, 2005914 &A1 AJF FrHolgta & 4 Sltk
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s}, 54 ez a54S SAs)dl Adet AdolthF AR, 2012; Pass &
van Merrignboer, 1993; Tuovinen & Paas, 2004). £3], Z}A|e] EAIA sk&5Alol A =3t
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Sors Al HAl FEH A R0l 3 AT, QXL DEESH oAl ¥

AAFE 2D F A= FFH AN 54 g - e 284

h = % o
Nl A B WEROE A% F HS 4UYSE RE 947 weos g
SHOY Be DFESAS Holk Aol o9} wile A We FESHS B
itk & 4 UTH(Paas & van Merriénboer, 1993). Paas®} van Merriénboer(1993)7} A <13}
RrEgd BAL dAel e FUHSG T +AURE Q) AT AARS =
Reke mssion), ofF Suael Seagdld sest TS QARG ke 2
$9 $47 T4EEA FA0] BAAAN Tuovinen & paas, 2000, F, 71ES] BFE
84 342 ol 2R B T 4984 950 Bew AARE o, $48 15
584 BAL e B T FUE QAR ol net 2SR ok 22
TFEEAE 2] OE ARE AN F7] dRo] B A 2FEEH 34
< AR Favt ATHAIAE, 2013).
_ Zperformance - Zmental effort
V2
(a8 1) wrE8d 34(Tuovinen & paas, 2004)
M. A7 U
1. G0

2 97e AY9TEM M 24 M Tl 13hd ol g F 1727e] Al F
Attt o] T AAFEAAL BAHHA SHT A 8T Ho] At B
Y oS AL F 155789 ARE £4 8}0# A}%E}‘}it}. Fol e PEs A
HEH, G 839(53.5%), A 727 (46.5% FAF ] ok 8w 13hd A
S A7 der I olfre E%WM F8al AT whA g€l

BAS) N E AGOE U] B el A A b M ANe) G
9 0] Eolt. St st AR Ane] G VIAE Fo WA AEA
2] (Plass, Moreno, & Briinken, 2010)°] T3l XA thZF 68 7+ FAAS 3138}7]

Aol A ZAHEAS AN 29 sEAYS AT F O AATHES, 149)=1.679,

p=.143).
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