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The Effect of Children’s Screen Media Time on Bedtime and Executive Function
Difficulties: A Moderated-Moderated Mediation Effect of Children’s Media Content
Selection and Parental Restrictive Media Mediation
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ABSTRACT

Objective: This study aimed to investigate the moderated-moderated mediating effects
of children’s media content selection and parental restrictive media mediation on the
relationship between children’s screen media time and executive function difficulties.
Methods: A total of 693 parents of children aged 5~6 years participated in this
study and were asked to answer all survey questions. The data were analyzed by
descriptive statistics and correlation analysis using SPSS 27.0. Model 11 of
PROCESS macro 4.3 was used to examine the moderated-moderated mediation
model. Children’s gender, age, childcare enrollment status, and household income
were included in the analyses as covariates.

Results: The moderated-moderated mediating effects of children’s media content
selection and parental restrictive media mediation were found to be significant.
Specifically, bedtime mediated the relationship between screen media time and
executive function difficulties only when parents did not appropriately implement
restrictive mediation and children freely selected media content.
Conclusion/Implications: It is recommended that parents understand the
importance of implementing restrictive media mediation and selecting appropriate
media contents for their child to prevent executive function difficulties in early
childhood. Also, child education or day-care centers should offer education
program about appropriate media use to reach more parents.

| key words executive function difficulties, screen media time, bedtime, children’s
media content selection, parental restrictive media mediation
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Frojobdt sh= =& vkl E Aok o] H g A& A AZEe Ao dute] AA w2 A W3}
He o fAstA A&t AlFa B34 FAES sldstr] flal =g aokyt st A&l
AWt o] FH A e FEHE BFHoln AHAQ 5 F st R 3 7] (executive function)
ojtt. A7 T2 dote HEE Bty A ALY Abx, BA, AEss A ew =4 oﬁ
Felele ddo] Al QX 53 © 2 (Diamond, 2013; Zelazo & Muller, 2002) 21714

A, )AL AH A, A zA S g en TAATHAA L, v, 2011; Calson et

{o

al., 2004; Malenka et al., 2009). ©]¢} 22 37|59 T A &ZQ WMt} = o FA3HA
dHsle s8] dFEH= dd Alg oA g 7451 St

715 A4 e gAe 27 T2 folZlHE F&8A TaEstr] Al &gt
(Anderson & Reidy, 2012; Buttelmann & Karbach, 2017). o] & F37]1%5S #Fste AHAFYH g 4do]
frot7lel F45H daatm Jagrlsel dEd + v EdE vAsr] o Fo] th(Diamond,
2013). o] ¢} 2 o] fF =2 o AFAES foprI7 FaA7) T e oA mATd & A3t
) T (Isquith et al., 2005; Spataro et al., 2023). Tref fol7|o] Far]wo] FE3A LA
o}*— F 8 7] %5 A (executive function difficulties)®] A& FA H™ o]= frol7|¥nt olye}
7)ok 17 o] AA thekg oA FAR1 J3Fe nAA Ak FAH R, JYr) s
= e frolee A6, A7, Alg/z43) Az ol e At ol2lg o8&
< 7] Bt ga A4S, e AR, 344 dF TR oA F deon Aglr]e

g A zdd e FAAQ d&FE A e AR Buva Jri(HERE, o] ~F, 2021;
Ahmed et al, 2019; Burke, 2023; Clark et al., 2010; Klenberg et al., 2023; Salvador-Cruz &
Becerra-Arcos, 2023). WakA folr] e A r|eaTdE ofr|ste 2US Fdste] ofd gt g3
Al ek ndsle A g, 4Ee qARA §A F ol F I AlV|nir}t w35
He g S ALsHA st AEA gl A AwtstAl At s b vl vl F sttt
gAg volEl B AR gojd 8F frols TV AvtEED 22 bofst miA & B3 ¢

o2 FArHoE AAstn dvte HE 1A d W, GAnIto] AAAE FPrl 2
83 B4 A glo] F F Utk AARZ fElvete] A $ v 3~44] frole] oF
o] A|HAIZELS 18445, B 5~6415 169.02 0.2 AA R T2 A% AIZHS 2u)
AL 2 Yehes 5 fotso ddmtio] AR ATte] B33 =& FFolATHE
SAE, 2023). FdmiH ol AN E = A ASES AEH R A6 HH A
B Gddste AAFHe A4S el d 4 2 tH(Cudo & Zabielska-Mendyk, 2019; Law et
al., 2023; Zhang et al,, 2022). 53], fop7l= 75 T2 Wr|o| B2 JPu|tol & st
A AlAste A JA7Is2ES o718 =2 S RS AAR F 1AIZE o] F 3]
Hol& Al A st frolsS 1284 &2 fotsd Hlal Jd7ls2ds 48 7tsdel Ave
AT A Eo] H 3% ) tH(Likhitweerawong et al., 2023; McMath et al., 2023).

Ggriciel AGAZte] A e Tl At JFL AHE AT APEL HEF Aol
A7l sdeds o7|d F ASS e gon, iy d7s F2 frole ddnitio]l AAA|
7] AE =3 FPr)ed e oo 2AHS W3R THMartins et al., 2020; McMath et al.,
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(a

2023). 1y frolEo] on dAA o R JAE AlA st E A At glon, 229
olFol= Foluf  HE7|HAAE J4rde]E &8 22 a8 gt UdveE e 1
g3l ©@es] Jdnt)o] AJAHAIZIS Fo|=F e HE2 A7 ) o]d wEt folw
F BS AEVFES Yo E 72 A7l Ba = ol & v s €88 e n
S2AQ1 "Wtz ek gk uvle] desivta At ks, Fal<, 2023). o] A
g 1 d uf, Fdrtoe] AFAIZEe] Au et AR R FP | e2ekel] JFS nX =R de
TFAAJ] WAUZE Wole A2 JArleade] i) o 93 tdsta A4 A
Weks BAStE o 7l s Aoz Al ETh

Pt FAnto] A|F Aol frofe] Whdo] BFAQ] U dES AT + Avk= dA7}
A (displacement hypothesis, Mutz et al., 1993)l] W2 Jv|tjo] A|HA|7ko] FZ71E4E 3] 8
7] Hagt &Fo AbgEojok & Alzto] FHAaEo FJPr|esaTds 2YT S =
Y A THAmaral et al., 2023). o] 2|3 B A FHo] frole] FHA L, 719, &5 T UA7]

A

93 JIs A= Ao YElYTdE S 188 (Curcio et al, 2006; Owens et al.,

2000) THE HE3 GAn|te] AR & FAaE F e oA AV AR F
o _

1 A7 5ol 92 M2 F = F8 FFor 5T 5 o

o>

BN W

= S

4 S TH(Cheung et al., 2017). %+ oy} f-ol7}
O~
T

S

), BH9l B BE GItio] AL B S A ARAZS ADA
O

O oox

A S

L2 dm o off
ol

O
=

i

A7 o JTHelF& 5, 2017; Kim et al., 2020; Waller et al., 2021).
frol7t F+2 Algste AutE ol & B3 IAn o] A AlFZEY] Ak glo] o] F
T A7 Wil frole A = FAndo AHE AEE 7tedel Eol FHE Azt
O Az 2RA o2 FHESS 2T 7HsA o] ETHOgunleye et al., 2015). T %] thohs
o g} FolE(94.5%)S Frolm S - BS7]) o gy 2l o™ (K-indicator, 2023), 5L Al 7to]
A2 @ 108 AFZ G o] froke] AR AL ot FHAIZT BE5E 2 7Hs
dol ATt FE oftt FHAFE frote] FRE FEsta AUA] S w5 JBUE 7=
T L W 7hsA o] =thAIYY E, 2017; Carlson et al., 2023; Friedman et al., 2009; Schumacher
et al., 2017; Turnbull et al., 2013). kst Y7 5S BHst= AN FH JZ & FH 5 o] Fo

1

N

N

(o]

A e 3By vf 9sly] wjEoll FHAAIE Aoz 93k ¢ R AXdFA] H g9l
2eE Welld 5 317] wiEol th(Beaugrand et al,, 2023). 31, HA 7|50 TS AL L
A AYA, 53] 2Ed 2 $A 25 22 A3A gQld o) dde IS ] o o
(Carlson et al., 2023) H A A AL AP 7|52 ES of71& 7hsAo] ot o9} 2 Ve e
frobel HAAIZE A A3 G AgPrs ke BAES dBHor Hustn e AdFA T 2o

AR AP E, 7374, 2019; Kitsaras et al., 2018; Sadeh et al., 2003).
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SRESX|EX| HM20A H2=

G, frobk HEsl Gl AF s Ae ANALE AAA

=
|A7e A5 2RS oS5 89
o]. o]

= FAAZEe] frote] Fmte] AlFAIE 7] kel AA A v ez 2g
& das AT G Yo 2R Y e g AARSE frote] A HE f st
HAAEE ADAZI L o] & Qe WA stE M 7w As), d=, aa B2 YA FE2
frotel JA7led TS oprlatA dvke Aol

@ FBrige] AlFAzo]l HAAE il FAV eIl MAE FAAA 9F BE
frotell Al FL A Uehs Aol ofyet fote] gidnitol Al add Fref fgol uet
g2 vehd 5 3lnh frobe] Fmide] AR F2 7P oA o] FolA 1, frofe] mHo] =
23 o] FE FRE ol o] FoAER FRO| YL froprt Fdnite] AHE F& T
S F e ¥4 dFerRY HidE dH oM s 23 9§y ot

o 7

(Anderson & Evans, 2001; Canadian Paediatric Society, 2017). A& AT (H &4 5, 2018; A4,
A7, 20200 W2H, frofe] Fgdnito] A|HA|Z o] BE frofel Al A1 wad AiE
of7]st= A& ofym frofe] mitjo] o] §of thg TR 7)ol gk FAntio] Ao 74
A FFgFE S d3tete d 714 F A5l HE AT wetA B A= dAdrite] AlA Az
ARAAZE iR ste] JP 7] el nX = FEFAA FR e 2HFIHE A
£ B3l Fdmo] AAAIze] HFAAEE iR % 537]_4‘31’01] H| 2] =
A1717] gt Hoaloeza BRo dEd gt T8t JEE AF3tnAl ).

T AE7Fe2 frobe] dAdnido] A3 B-dste] + Okﬂgr?q' T2} o7k Al A sk
el zo] AeAS 7xjor ety A3t 3 th(Canadian Paediatric Society, 2017; Livingstone &
Franklin, 2018; Ponti, 2023; Wilkinson et al., 2021). A A W& 5 fole] ddFo HA 43
FHl=2E folo] Wrdo] BHAQl JgS nx]7| w]Fo]t}(Kalinowski et al., 2021). £3] &
olE0] FAPIHAE AT o AF AFE-St= frFE(YouTube)ot 22 7WWE ZHEZAAM =
ol7} Bty A Ad g AT F glo] FAAL Frlzo| FREEA =52 0] AH S

HIO
j‘J
o

o:lo

!
o, A, 2021). o]} 2 Aol AEINES FEIF AE AYAE 7HA 2 fropr) g
et FR=E AR Ste Aol fobe] dnto] AR #ARE A A F
Atha AlAsta A tH(Ponti, 2023).

ol o} Z& FALE FRI} frofolAl Ad AaEE Fofste] folrt FR2E AREA A9
) gk GAdritio] Al ARl AR Ha T2 v = A JgFo] oOstE
Aee AT frobrt EHl 25 AFEA AEstd fope] e FA 3 e A% A o) A
U ZH A G 2 AF4R0 G =Ed sl Fobd F lv] Wiolth AF A<l
G AEARE wZEE = 3 frope AEd - Ay A4S oA ARANE g Ad
Al 4= 9lTh(Anderson & Bushman, 2001). B3}, #}7] 24 = o] o}z ebxds] Wdstx] &2 folrt

15 A EA AdsiA HH, vito] AR FEsh7] o @A Ho] AaH o of Furo]

Al A A ZFo] HRAAZFE A S JtsA o] oS
al,, 2022). Wb 2RI} Folol 7] AL e AEshs ARE

(A&7, 13<:, 2022; Nishioka et
ol stER] o R-E GAdute] A1H
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AlZro] HAA S v = St Fa7)s2etel nA|
ol | frolrt GdmIH S Al stHA AE A I
T A, frote] 1Ae mito] o] &8 S Adste H 71ofste F RO Y
upe} olef gk o o] Gebd ThsAdol Atk 53] it FAYE 2
9 A gtd mt]o] FA (Livingstone & Helsper, 2008; Sciacca
27

e AN
ol TA =zl
Bl =

/\] A 7E

et al, 2022)°] F+5& Jart vt =, FE7F A Y FAE PG 2H nirjo] o] & 7oA
Solrt Ag AEEL 7R 1 GAAS A AsE R ULT A A A 7bo et A Felr] w o
SA ol Aasta frok AR AR G oldl AU A EYs

dalE Stk o]l YRdA e A=y qtE glo] Aile] e
o7le] 5AS ned uf, sjF Al7lddl= mivo] AlA o thek PR FA AL
st7] W Zolt}, F-R7F frofe] mlto] Al Ao sl A E A5t o] &
Y& okl ARl mito] A H oy AA-ekA] ¥ FRlZ o] &0 8

4 ABE e = ok BRk ofy 2}, Kalinowski 5(2021)] A+&
T oRloRA 9 g AAtgtt o] AT mltofd thgk A
Fol el =& mitjo] AL&ael S AAsHA ghetstal g3t folrt
.ole frobzk Ad AEd s
g 75 iy oo AURA EJ = A
=3k 03%13]“401 Al A A7l H A
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SRESX|EX| HM20A H2=

QE ¥ Eo] = i}
sb 64 folet 1 REE o)
o3 g},

38 A2 E R 2020, 2023)9] FA} AFE vlElo 2wl 54
FoZ slo] AFRYE HFstuAl ) o] E {3 AFEA = o

@ 7] BAGA frotel A4

L Kis

vlr]e] S

o
rlo
k)
r o
Yo
e
BN
>
=2

A& AEEA AEQAE Fot] 2022 449 264 F-H 59 997k
T 5~64] Frob 693 ol AT frotel] tigk AlRE FRY HuE Fd FHEU
<& dol7} 3487 (50.2%), ©1o}7} 3457 (49.8%)°1 R o™, AH -2 7t 547} 34878 (50.2%),
45 (49.8%)°1 ATt oJ-delFdolv A1 . e AR EFE fols 5861
(84.6%)°1R 3L 71 ¢l b A Fvka SHEe fob= 107H(154%)°1% . Fdn|t & A5
Ak A7)} dEste], AFUd fol F 60%7F B 24 o] ARE] JAnY o] E AlFEHr] AlRHgE
Aoz Yeiyth AR R, 7 0MAF 1271E nIvhRH GAmt ol & AlA g fole 397 (5.6%),
1A eF g 24 R AR ZE fole ZhzE 188 (27.1%)F 19578 (28.1%)0] 0., wF 34|, BF 44, 7t
54 o] FRE gAnt ol S AlH 3 frobe Zh2 1809 (26.0%), 57 (8.2%), L2] AL 34 (4.9%)%]1 A o
2 Yehgth 2 Aol e B 3 oA 94 (13.6%)°]1 2™, oW U= 5997 (86.4%)°] ATt
AFthite] FHF 7 A5 2500 Y mlRko] 207 (2.9%), 250%F A~450%F 1 m]Tko] 186 (26.8%),
4507 A~6507F A u|Tt 266 (38.4%), 6505 U ©]/Fo] 2217 (31.9%)Q! AL 2 HaEITh

O
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frotel AYrle TS 371 $l8l Gioia 5(2000)°] NI Holg YT FH H=
(Behavior Rating Inventory of Executive Function-Preschool Version; BRIEF-P)E A7 3} 3¢
(o11)°] Wekela ZEFQ016)9] £A T AES A}%}Oﬂu} B Aqne oA, Fo)18, %
A, A7, AR 249 57 SHAgG o Yol gon Rl oA BYe okl <E 1>
A AN Wk 2ok 2 e A 284 BHARAA S 28T 4 AAE A
| $HIES ol gon, $ho] $24% YR/ Ba fole] HATSEG £Fol BE
2 oujatt, B ArdA a5 A4 Ao Cronbach’s a 982 vlERRT)

2

5l 20l ¥ oA 2& Cronbach’'s a
AM(1628): RHalol #=0| ofEA| CIE AlS TEsIALL Jae o/zx|
o|A3tx| Z3ic)
ZoHE(1028): M2 Alstol Fatel Batanigl st
2HFHE(1028): &2 2xof Djol BieS Holr) 98
xioi7lof(1728): 5 71x| A2 Zel 3 sixjat 7|ofsic)
ALER (1028 HAE sl2l1 XA, 2HS SAjglo| H|xA Moz x2c)

2) Fokel o|ciof AIFAIZE
Frobel GvIvel ARALE P57 Astel oY F013)e] ATE WO E A4 I

T S AHEs RV A FE3 FE B IR o F W FdviTo] AFA
e A R U R SHIHES st on], TAA T ALGHA L ofd] <E 255 2.
E 2. 3N0ICI0] ABAIZH 5F 28 U A 4
e As 24
el F5(E~D), FU(E~Y) U (FZ 3% BT AIBAIFX 5) +
THY LY W7 AolCio] AFARIS (R 5% BT ABAZE X 2)} /7
71248l F4AI2 w2 Ehel B

frobel AMANE ZHF7] el <E 3o AAE Hhsh 2ol AE BN W R Ao FE
of obd B Alo] delduztre] @Y TS ALgete] TR A AAALL ARICHS:
0-23)7 R(E0R W) B Z SHFES stk A2 go] F5F frobel YA AW A%

AzFe] 2&g olv| gt
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A= Al 2 32 Aol &S0

=

OFE!l H Aloll oieh7t?

AT
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m
d0
Hu
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ot
>
o
AT
o
o
oo

4) Rotel xd MeiH
Frobel AL HEA 2g ol F
2 el dgurel e
ATl E PR SH 7
(FrobelA Ad AEa 8=

ol 171 %89} oho]  Aestel SHIES HT
g o(frotel A AE A9 98, oleldtn SHE A4E 1
Yate] trlasE ALged T

k —{O A m\ru

5) F29| Hstd o|C|of XY
Brol Ay wvto] FAE =437 95te] Livingstone¥} Helsper(2008)2} Valkenburg 5
(1999)<] UMCH FTAEG A AE BFES oA B3 o] T AFY nite] F
2 BFd F viY 235 Akt 5‘“}}9] AAZE AAH AIZEE A, A1 S
Algtgitt ol dem, e 2FA Lrkas)AA vl 2E G 54 BAE A= R
|
=

2

b egREs 2ARe Aok $0] BLET R AL vel® AR S AR A
A A AA Rl 2 F o s FAIFCR IAE At o] & HEEE = A|eH
A FEE Zol &5 ousty, WA TX = A< Cronbach’s ot 742 ‘4—5}‘;}'5}.

f Aol wheh AR S EASETE A, 78 WSS wE A delur] et

2579 MERA S AN ST B4, WSl 3 ABBAE A517] 915 Pearson A BATA S

£ Az AA, frobe] Gviiel ARAZL, RN, BT 52 k9] BANA ol
S

A due] zaase 2wl A9d i} Fa)7h 2de=x] 8<l87] 98] PROCESS macro
Model 1€ o] $3te] 28 289 v asts 7Satsich Torou A A el Rrg

2 2718 HHEHrF §982 Ay gt FEAEDHHY
(bootstrapping) " 4] ExEfFolA AFE3 B E #—t— 500071 1 2™, 95% 1]
Zroll 00] £ A k2 A§ 2R AN} BAH R {7 Aoz At T3 B
Aol frolel A%, AdE3 N AY R, DT T A5S BAWIeR £ge

A myol FA gl
e

m. 23 2 14
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0l

B AFodA FT T 564 frote] JaA7 eI d FAvitlol AFAIRE, ARAITI B R
o] A& vivo]l FAY 7hed A Helet Ht, FAAL 223 frobe] Ad el of Fof
2 WEE <3E 450 AAE vpel 2ok B Apgidel frotse Jrle2dS Fi 109.49

=% ‘éﬁ L7932 e wa FEL AL UETh fotel SF B FAvIHel A3

1 :
57t 43.15%, FR=IF A AL ' St 56.85% = ‘JrEP’“'Jr

E 4. AT Hels9| J|=&4 (N =1693)
ol Jtse A He M(SD)
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