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HERQI Al Al AP A Wom st AUz Y o] &=
AE Zx 2 sth(Hager & Hasselhorn, 1998; Borkowski, Schneider,
& Pressley, 1989; Winne, 2005). 5252 A7 24 T3S FAA
7171 #18ke] Haslaman(2011)e] A3 Arjxdsts HAAHS AL
(forethought)®} 3 (performance), #7174 Z(self-reflection)2] T

o
iy

2 o] FojRth WEIA = A7) 2-ETEo gl acloR HERIA A
& o9t e Ar|xdes AAdd wek AlgE ¢ v 1A, g5 &
& AEeE7] Aol o] FolAl= HALaL @Al A= F W&ol gk At
Aol olsl & AAstal 2o BE g S Agss g AR
g o] o] FojA = 8 dA A E &7 HH(self-controD) I} A7) 24

(self-regulation)o] &+ 3 24

AAstan WaAd shg A

npxuko 2 272 oA of A
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HAS B3l s ARE olsfsta Hx AFH o AAA AbaLe] A
4oz Fojsh= StEAvt 2 ¢ v WERIA S dATske StAke
AR Rl HHE EAe dxatm A3 Williamson, 1996). 5 A
= Ao = HAES olfigory offojX=H Artdis EIH L
2 oA e AHHES ol odws A AaHoer 54 A
A=Hor FofshA Kehr] wZolth, A7HEE2 SAERE ofyel 3

T W3l A g5 F& f3 282 7 de WERIA Aol = &
}(Joseph, Alber-Morgan, Cullen, & Rouse, 2016). Rum¥}
[smail(2014)& ZA5FE 5 Al&gdd A stgatse] s 53 o=
ARE BHI|EY AV FESSE st s o] fld AVPEAE=

A 4 dss AAsA

A HAlE= 279 7H(self-assessment) o]t &Y A3l kG S5 9
%]
A

o

AfzA SFae] AN ¢ F JoerEE 53
2AtH(Anderson et al., 2001). A3 FHo] uf= st Al
Ik & AFEY A3 E JUE ¢ ds A d U2 FdeEes 1
t}(Anderson et al., 2001; Cassidy, 2006). #2le] A 3= 7=k
AetatA #Wrtste S HRE G467 A8 A4 g dFge
2 Hse F Jdorng A2xgo HUE Fa Aol ¢l e A B
25 s HAA R AEd F dnh weba SgFArt 2289 Sy
of dall Brletes st WEQIA LS A7|HA A 2rizd 3
As OS5 &Adstety, olF sgs Afste A9 <77F "vh

= 29¥ A AH(graphic organizers)e|tt. 1P 2w
k] ol E F7] Sl AREHAT. TEAE dAE A H 9
= -

= AgeR sk A2 HAES ogshe H =l

1o
o

O

2
o

o
£

o

1=, witfolol 2], 7id:, E Holojadl 55 AFES = 3
ol At 7 =+ Ausubel(1960)¢] gr5ol&el 71Wgkth. Ausubel>
T2 Fol x3E 7]E AAH AR BRI AAE o] dHgol
ATk 2 AEA BAEE ME2 71E XA m

o]

FgoEn FouaEs HAd o gd )

®owe e o5 N
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5 2
g 1A Hoks Folaat :=Helof vt
AA Fsteh B A AFES A, WAH, EFH dA Fa}
5 ETeEA ggo A= ZdE H]I’L, 24 3}e (Leahy,
=

2] = At uiﬂ‘ﬂoﬁ ﬂ?j”%ﬂli f*“(’ﬂ %75”—1% FFs 1 H F 9
3L ek o oA, Cook(2006) Al 24 Al 5
59 ARAA A I o] glo] WA A QA Fate] FeEe WsiAF
ATk B o, APAAA S Fal A 270t J
R A =
nk7b B
Ho] AE71ge] Fes @A A F7] dolth(Kalyuga, Chandler, &
Sweller, 1999). X3, Chandler(2004)= gH5A=99] HAo28&S 9
3 Ale=He A sl w4 Fol 3
AAA AA FsF Tt = l‘?"@%% g7

&3 AL ofHuts A S
H gFAEE adFo=w %*54 AHEESE & gle Aot (Lowe,
2004).

HERQI Al Al o] Shgabel 1A Hspo] WA= ko] A= T

i

A Fbsel EAWT. st WErlA Aol S BBLY
AT Fo] ggol 2ol YA FUHE AL AT sHsyolm, the
St 2AEPS Fa dgel U X RakE o] guS 13
Hselth SFEAES WA Ado] Adze BEFS a7 F

¥ =S wWefsttta =% 3H(Bannert, Hildebrand, & Mengelkamp,
Aol A SrEAES HERIA] A o] 2
A gAY Q1A FetE FmolA Uil H sk

g dEgs A= HEFQIA] &E2 A2 Q1A Fatet WA

= o)
2 olx] BEE 7+AaA 71tk (Lopez-Vargas et al., 2017). 8t =59
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gk wErl Al A4S o] AMEE Ame tiE SEge Fxekes AW
% (forward effect) 5 WEtH= A3 ol(Lee & Ha, 2019) HIE]
A Adolgks 53 AWe SEate] WElA AR =gs Fo &
ol gk eAH A FstE HaAT L yolrt WAH 1A FstE
% 2 o WERIA] Aol ) AHE Aol
5 5 #3535 $vh(Karaoglan Yilmaz
et al.,, 2018; Lopez-Vargas et al., 2017; Zheng et al.,, 2019). ©]<}
2o Ade= WERIA] A do] A A HE= 1411]]%4 A=A HotE HAasHE
S 2A ¥ NS el FAS A4St TEo a&S P
7] WY 7hs Aol Ao

. AP
7k A A wE-e Aid

AeAeibeS Qe Aed 2ok dde T dEE= AAA,

#AAA, a8l g5 d wes A A= A =Z(Cacioppo & Tassinary,
1990), gFel gk Aol &3 WHEA == AT F Utk IF
A7F Sk Aol =FE ol F Fate] Yo oEste] FHEHA Y=
AR AR ] A Nee AFEd =EFHE Azt F
] w}a} Aeld wkgo WstE AEH R FAY & A7 "ol

, 2008). A ERts #d A4 v AudS Fo A2 TINE A3

*ﬁ?ﬂ%‘a}‘ﬂ&%% ﬂ%i Aol AFE3k= 7]1A = Thayer®t Lane
(2000; 2009)°] =3+ 4174 W

4 %3 2 d(neurovisceral integration



modeDe] A2 i k. A7 WE T3 BEE2 QAF, FAF, A
A o] Hx AFH Pro HHS GAsty] A A= d3d 5 3
U= #-S AT, Ay =24, 53 A4 2deo dgoA 3
el Alz2"le AA A, 3FH Q7o LEEE sy, g Ao I
g%t FoEYy 2] 2dFES UYHE A dHe 2 dHo gt
(Lumma, Kok & Singer, 2015). o]o] wz A& Al gyrg& dks5at9]

T 9] (attention), $1A] H-3}(cognitive load), A (emotion) el thdh
AHE & F AS Folth

AAZ APAFdAes Bl teols & S8 A5 A5 A9
&tal (Lane & D’ Mello, 2019) st =59 &= st oS3k
o oj® Adealefulolel 7t AdEAd ek A7t o] FoyA L U ©
< A=Y staAe] dH e dEed da EE ATE ¢ U=
Al g dolg o Aol AN, S5 HdHE SAE7]
gt 712 H A olA bgE sl delH7E oA G A AR H A=A
TZ3}e = =Ho] F71stal itk (Lane & D' Mello, 2019). Worsley
¢} Blikstein(2018)> F& 8stFolA gFAtso] Zgel Fodste= W2
= Edgsy] 9 9y A=EE AREstlen,  Pijeira-Diaz,
Drachsler, Kirschner®} Jarvela (2018)& St5#t9] fHAEE &=
ARgete] StAEY TAH A4 A=E SASSH. Spann, Schaeffer,
Siemens(2017)& AEHO| =& AL83lo] 5Ate FoF AE=9 A
NNZ2ES SAHs A e, Larmuseau, Cornelis, Lancieri,
Desmet, Depaepe(2020)= Sh5xteo] 2% Ra Hxol o= WHolow
HEAEEe yR2E, Ao 22 AAdelyE &8st

] 2

NGRS e ojWd AERT AR

J

i

=

2l A EolH(Ravaja,
2004). AA YW At oA Ao m Ao ¢ glong I
2Ll A FA Aol 9% A dgaS HAIE F doH(olex,
2008), stxAtEe] gAH oz ZEA Kate AlE A wkgol dist 4
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o} k2 (pattern)S EHH o2 2EFFAY A4 & Ave= A A
o]

AN

) TH(Paas, Tuovinen, Tabbers, & van Gerven, 2003).

2
M (Fredericks, Choi, Hart, Butt, & Mital, 2005; Ikehara, &
CfOSby, 2005) <9179l Q144 7]%(cognitive functioning)®] AJ&] g4
o8 ¥hed= 7] ol (Brunken, Plass, & Leutner, 2003) &4l gyt
= T3 A FotE dAste A gdeits ks v gl
| Fots SAe] A Agiers oz = Avbdo] et d 54
S AFAHow2 AFEEH I At (Meusel, 2014; Mekherjee et al.,
2011; Le, Liu, Deng, & Dai, 2018). g5 A=& Al-&shd z&A74 A
7F 9EgStA Hal ol uwhgl Aubdol el IRHEETE W] wi o]
o ey R AEEE £2ase e =HI7EE AFEES o
HZ A7 ofd - (Milstein & Gordon, 2020) 7§elx7F & dlo]
Elo] 7] uwj &l (Pijeira—Diaz, Drachsler, Kirschner, & Jarvela, 2018)
Aol 27k 1A Fste] WstE A sk o st

Aubiol g Fgk Q1A Halo] FHL 27FA AkdolA AW 7tsstth
(Brunken et al., 2003). stv}e] 22> 5748 o] A FHA <
dkol] o &g AQNA oy AAQl oy FHOERY 7|dg A

N

°l
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Aubdol o] W= Ak oz AlZF g9 (time domain)¥ F 3k
(frequency domain)o. = #4149 4 Aot(BH7]E, A3, 2014). A
jo] B2 Autdol g Hrlste WY T /M tad e g
= (depolarization)2 2] 7dl= QRS HFA(QRS complex)
¢l NN7}4(normal to normal interval; NN interval)<
ojtf. NN7HA & Al koA <133 QRS HFA Apo]o A
, NN 7t4& &8st 3+ NN 1+, NN
F, 7HE 2 NN#HA 3 7 &2 NN3HA
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ALS3tEE A skt (Task Force of the European Society of
Cardiology, 1996). NN7tA <] 3 FH A2l SDNN(standard deviation
of the NN interval)& dHba o7 24A7ke] AA AAEH, 7] 2F7]9
A HolE dogE BE £35S il
mep Skl r]el] A H R FET #HE Hold AdEe FAASE
AFstsl7] olgrh. WA A2
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Mazzolini, Pizzi, & Bugiardini, 2012).
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HH (R 9, 2005) ©]
AF35EE 0~0.04 Hz Abole]
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BEFS o AFig= 0.04~0.15 Hz Akol ¢

7HA 2
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Abstract

Effects of Metacognitive Support
on Video—based Learning: Using

Psychophysiological Response

Yoonhee Ham
Department of Education

The Graduate School

Seoul National University

With the development of information and communication technology
and cloud-based online learning systems, the number of learners
participating in e-learning and related research are increasing.
Moreover, this situation has been further accelerated by COVID-19.
Video-based learning, which is commonly used in online learning, utilizes
multimedia to drive the learners' attention effectively, has excellent
communication power, and has the advantage of being able to learn
anytime, anywhere, due to 1its technological enhancement features.
However, video—based learning is still constrained to a one-way lecture

delivery system, which leads learners to disengage in a video—based
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learning environment in a short time. Therefore, research is needed for
the learners to effectively self-regulate in online video-based learning
and closely examine the learning process.

This study aimed to provide metacognitive support for video—based
learning and confirm its effectiveness through learners'
psychophysiological responses of the learning process and learning
outcome. The psychophysiological responses used in this study were
heart rate variability, and through this, we tried to examine learners'
in—-depth cognitive processes. The specific research problems of this
study are as follows. First, how does metacognitive support in
video-based learning affect learners' cognitive load? Second, how does
metacognitive support affect learners' learning outcomes in video—-based
learning? Third, how does the learner's cognitive load affect the learning
outcome? And the hypothesis for each research problem is as follows.
First, metacognitive support in video—-based learning has a positive effect
on cognitive load reduction(Hypothesis 1). Second, metacognitive support
in video—based learning has a positive effect on learning
outcomes(Hypothesis 2). Third, cognitive load negatively affects learning
outcomes in video-based learning(Hypothesis 3).

Experimental research was conducted to solve the research problems.
First, based on prior research, research tools were developed to support
learners’ metacognition in video-based learning. Then, the experiment
was conducted on 33 adult learners who did not have a heart-related
disease history. Research participants went through the process of
pre—questionnaire, pre—test, video—based learning, and post—test. In the
meantime, metacognitive support was provided to the experimental group
in the video—-based learning process. During the video-based learning
process, heart rate variability was measured through a wristband. After
the experiment, the heart rate variability data was converted into
cognitive load values, and those cognitive load values and the
pre—questionnaire, pre—test, and post—test data were put into statistical

analysis. The collected quantitative data were analyzed with descriptive
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statistics, t-test, and regression analysis, and through this, the
hypotheses were verified.

From the experimental results, metacognitive support affected the
cognitive load level during the learning activities. On the contrary, it did
not affect the cognitive load during video-based learning, so hypothesis
1 was partially adopted. The metacognitive support did not affect the
learning outcome, so hypothesis 2 was rejected. Finally, the results
confirmed that the lower the cognitive load in video—-based learning, the
higher the learning outcome, so hypothesis 3 was partially adopted.

This study confirmed how metacognitive support affects not only the
learning outcome but also the learning process through
psychophysiological responses. Also, this study's results laid the
foundation for detecting when metacognitive support is needed during
the video-based learning process using psychophysiological data, which
can provide customized support for the learners. This study is
meaningful because it attempts to analyze psychophysiological responses
to verify the effect of metacognitive support on video—based learning
and discovers the possibility of applying it to fields and theories of

education in the future.
keywords : metacognitive support, video—based learning,

psychophysiological response, heart rate variability, cognitive load
Student Number @ 2019-29877
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