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. R FEMERL, BWTHE (Cross-sectional) E#E. 2\ (Longitudinal) ##E




Y Emavskiil

> 720 B ) A) )
» A[IZZ & (Measured variable) : W] DL E 3200 s & 15 21 i A8
%

- W7EZE & (Latent variable) : ANREELA Zy BN B A&, X
AR A A AR R B B ), Fr AR B AT &

(Theoretical variable) -
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2.7 W AENS ¢
3B NBHFEIEN ?

1. R0 ?
2 BT, 7
3.Fgg ?




Y Emavskiil

>4 BEF4r 8 (Factor analysis) ?

o RIFot 2 SR SRR LeRa sk AE rT AR E T i, T E A 2L 2]
1), ENES M E ST e n] AR & P LE I 1 R THIE R IR X T
AR B 2R DL ST DR 1 2 TR B SR e B — Fh 2 Je &1t T v

C EEE TR, AR O, B O AR S 4R
R AT .




PA EFoHT
> H s
CEI e BRI (TR MAMER, B AR A e,
I
CBIE: BRSO AR T, DR S B R FLA A
S R 1A LA A BB L 0 T B

> 3 'JIKEU‘E:

o IRIEA AR TE R R/ NEA ' H, 3 FAN A= Z BEAHIME GEE)
Bm, R RIREIAHRI AL &, 1A F AR AR S A R MR




". P mavsk

>IRE MR 7081 (Exploratory Factor Analysis; EFA)
c TRERZHUNEZE, MBEMRZE, HFAEEEMLETRINBERF=

X LT L E,
R _

> IS UE T Rl ¥4 (Confirmatory Factor Analysis; CFA):
» RIBUFNERESRIBEFANERE L RBUEEBRLE TN T 2 0] sE 4 BB TE
Afrregm, mMAFTH—PHES—MEETENTNETENEZWEE, MUK
TR BT R Z EHIXEE,

* Amos, MplusFLIR

I I I S I —— I
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“ 21 AT

P “—ZEH 7 (Media Multitasking )

PAT RE X

o P [RIEE R 2 A A Bl B S Y — PR AR B))
B B 7 —IEARYES) (Ophir et al., 2009)

BeJE, ORI F0 R A i g BV AT LU AE A [F) A
a8, ORI PR AR RS 3 5 AR AR TS B 1A
E@i’%}ﬁ% (e.g., Lim & Shim, 2016) o

BRI

20104F, —IiHEM AR, GHR “— 02”7 s 75D H AR 2129% P8 18] 11X AN
H— EFRI2015FEHI60% A A7 (Ridcout et al 2010: Rideout. 2015),

Rl &, WHRRM, &R “—02H” BFEREEAANRES (P ATDIREAES5) ALOBRARRAE 3R I
Kﬁﬂ'fﬁ%ﬁ%’ﬁg “_“[:Dzﬂ%” ﬁ’ﬁg (Ophir et al., 2009; Sanbonmatsu et al., 2013),
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EXVTINE

A

T4

Hr

Print Television |Computer-based |Music |Nonmusic |Video or |Telephone |Instant SMS (text  |Email |Web other computer-
media video (such as audio cumputer [and mobile [messaging |messaging) surfing  |based
YouTube or games phone voice applications
online television calss (such as word
episodes ) processing)
Total number of
hours spent perweek | _hour| _ hour __hour _ hour| _ hour | _ hour| _ hour | _ hour _hour |[__ hour|__ hour __hour
____________ oo DMost of the time;DSome of the time;DA litle of the times@Never
Print media
Television

Computer-based
video (such as
YouTube or online
television episodes )

Music

Nonmusic audio

Video or cumputer
games

Telephone and
mobile phone voice
calss

Instant messaging

SMS (text
messaging)

Email

Web surfing

other computer-
based applications
(such as word
processing)

2R

P

7 I ZHMMO;

)

144 blanks (simplified version ranges from 49 — 144 items)

XA FU B AR U, A T2

7 o

W7 22 AR H DR R 2B 1T
BERIKE, B, AR
BEAT AR EE R o

S SESSUNESR I

o[k
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> HHBJ: FFARMEUE—NEH T EFDERGR “—O02H” =K
R LA AT, B2 TS50 H , BESo N ml & 148 &

MUFELIGHFT T, AREAR I Hh iR I 7R R 1~
R, 7 Ed FEFAREA TR 28 308 FH CFALGIE

ZYAN

> REOERTE 1400 % BEHLR
CFA.

-

hE ,fEQEFA’ T

i
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“ 21 AT

RETELT T I 0r 55 R

Item Factor Loading

MAM MMNM CWM E{/\%g .
MAMO1 0.75
o " . RRGRE “— L2
MAMO3 0.70 . . . ...
MAMO4 078 Multitasking across media activities;

MAMOS 077 MAM

o 5 © BAESIEREN LA

I oo Multitasking with media and non-media
MMNMO04 0.70 activities; MMNM

cwmor 067 o EBUMOA “—i00ZHFH” : Concentration

CWMO02™ 0.73

. without multitasking (Jz [ #%); CWM
CWMO04” 0.79
CWMO5” 0.77
Eigenvalue 4.07 1.25 2.34
Explained Variance 29.09% 8.96% 16.72%
Total Explained Variance 54.77%
I I I S I —— I
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EX NI

A

T

0.60

0.35

Bl AT T Hr 4 R

MAMO1

0.78 / MAMO2

0.72

0.67.

—()

0.59——>( MAMO3

0.65\ MAMO04

MAMOS

MMNMO1

(=)

0.48
/

MMNMO02

0.41

0.67—

MMNMO3

0.72\

MMNMO04

CWMO1

0.48

CWMO02

0.58

0.63—>

CWMO3

0.81

0.71\

CWMO04

CWMO5s

.78

0.78 /

0.72

0.59———

MAMO1

MAMO02

MAMO3

0.67.

0.65\

MAMO04

MAMO5

MMNMO1

0.48
/

MMNMO02

0.41

0.67—|

MMNMO03

S

MMNMO04

CWMO1

0.48

CWMO02

0.58

0.63—

CWMO03

0.81

0471\

CWMO04

CWMO5

« —HrCFABEI A S
2=181.867, df=74, p <.001,
CF1=0.939, TLI=0.925,

RMSEA=0.051, SRMR=0.040.

« ZHrCFARRI AL
2=181.867, df=74, p <.001,
CF1=0.939, TLI=0.925,
RMSEA=0.051, SRMR=0.040.




ZH01: AT

HHEIE

MAMO1

o WRBAIUE S ERIE DA TEMN -

1) ZEH RS B Modification indices, 1%
— AN ey R B R T AR [ P AN 1R 22 T SR
- 2) HERE AL R — AN 4E S 3T

3) )}A[Reb,

-

£
g
g
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‘. AdV$5

> Rl pr AR b b B i AT Fe e, nll AR h FEIBEAR &, 10 IR R IIENE
K43 ¥ (EFA & CFA)

> EFARIRZEYE, MBI Enn, Hre=Amg N e A2 s g ;s CFARSRUETE, MR ek
e ks, HAT A BB TR E

> RGBS HATEFA, HiH1TCFA; F AWM A seis [ — N EE 4,
> —CPAG AN /b EEAESINTH, —MCPAR/DEEMASIANE T HMAGEIH A .
> bR

EFA: FFEE > 15 B8 K 71°0.60 (32 XA A K T-0.30520.40); S fRRETT 2K T-50%

CFA: 2 /df<3 CHHE) <5 G el LI4%E) ; CFI, TLI > 0.9 (adequate) >0.95 (better); SRMR, RMSEA <0.06 (good) <0.08
(adequate)
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o GHHFSTRiEn

> 2 Y (Structural Equation Modeling; SEM)

» BN NN & SRR W, PLAREEAR R Z AR

—MZ gt ik, HSEEE M ) — ARG R

« RA.
v 1) EaWrinEdE o4 (Cross-sectional data) = X —CREE I EE FEAT 7047+
v'2) Y EHE (Longitudinal data) = X FE A B #4704 .

« FTAESTHT:
v ZHA S (Multigroup analysis) = XA R BEHEAE AT 20 (A] LS B,
CIRYPENCIE A E/ DR
v EAZM: (Measurement invariance) Z3HT: X AFEIFEA . 2 UGN & &5 45 AR 11484
M

15



> 25 M) 7 RS (Structural Equation Modeling; SEM)

o WLAARE: REGS UL 2 AR
B (RITEERR) .




> 25 M) 7 RS (Structural Equation Modeling; SEM)

ok (#FR

=
U

e BEAR. DR
EEY It
L) -



‘ Qiﬂfj_ ety

> 25 M) 7 RS (Structural Equation Modeling; SEM)

g K c WERR (FHER) : B
5yl x 4 S BRI B
- _ '?é”[LJEI’J}EE (=32 BT —
Eing AN AR B L 26 S 6 £
04— X ) .




o GRS

> 25 M) 7 RS (Structural Equation Modeling; SEM)

- SMERE (BRE) . Y
A ZAFA HAB A E 520, {H
M HAM AR B AR R (X
IR — A HAR A, HA
AR AR & LA R IR D o

(sl—h-'

(S‘)—h X

03—» X

54—’ X
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S TEIREY

> 25 M) 7 RS (Structural Equation Modeling; SEM)

o« HAZE: [N AA = [ K
YE AR M BTN, #
TN1ZAR B AU HAh AR 52
M, 3 ] BE X HoAth AR & r= A

S o

20



T RS

> 25 M) 7 RS (Structural Equation Modeling; SEM)

o REI: BA B RERMERN
%A(%ﬁﬂiﬁii%?
NEETRERE S 77 FH/DNR
I%%Eﬁkﬂii@ﬂ‘ ) .

o HEFELIEFULINA &, £
N EARZE; T8 AR E0E
A s, RaWNAEL=EAREE
W AN AE AT B R I 4
e R ZE

21



S AYaY S RS

> 25 M) 7 RS (Structural Equation Modeling; SEM)

o HELIERII N ER
= ZT_‘/{EY%ﬁ*%?é/\’ HU%EE
' L AMETE (HAE) fBEWN
e AAE (BERE)

>, e LE@%E’JW?LHU%%K%&U% 0
— ‘AT 8] 5o R R,
VAT o MW ETK: BoREERR,
« WHERSL: WHEZEIRR,

22



‘ éiﬂfj_ fEfREY

> 25 M) 7 RS (Structural Equation Modeling; SEM)
« MEEE + 5= EY
» Hrp, MEEBRIHCFA, MERE])]

M EARAL

MAM




' 2:':1‘/]75 FEfRE

J

MAM

MMNM

CWM

Item1 Item?2 Item3
N

Psychological
Well-being

o HFFEMEFEA,
HA, MAM, MMNM,

CWM, Iteml, Item2, Item3,
Academic Performance#] & Wi

Az e (allEAr &)

24
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' Qi*’]fj_ FEfRE

—

Item1

Item?2
N

Item3

MAM

Psychological
Well-being

« HAZE: MM;

A5 & : Academic Performance

« /M4 & Psychological Well-being

<Hﬁhﬁ§§%ﬂ

A

AR IR

25



Item1 Item?2 Item3
N

Psychological
Well-being

MAM

¢ * .

o« HEMPN: K/PFETHERL

(aa ba C) 5

o [N R/ TR R 3R

W (a*b) ;
SN s B RN R RN

(c+ax*b) .

26



o GEHITRRIER

> PN

« HAHEWSERYE, BIE A SIETE AR R LS ik
o [AJI AL PR A I B SC SR AN R R 2 IR [ S H SR AR

DLW T ZH RIS VL
o« EH T REEA TS

s WEANFERGITER, @& T
- EMLZ EGTHEIRAIIE A

T AT BRI BT AP ST oK

27



‘ Qi*’]fj_ fEfREY

> FEA KN

— USRS E NS,

a3 &2 /DEIE200 LA _F A2

N

T BE5 2015 I RE A &

Item1

Item?2
\

Item3

MAM

Psychological
Well-being

28




o CEHITRRIER

> = T R SRS

o EISIUERIE (AREIGUE) - T R A . A A
WG UAESE, ot H B2 T RIEE A SIS AEATEE GhhH
Egﬁ?jﬁ%@: AN, T aE BB, W AR A S
DR

» BCRME (EFERE) - RUZ DB, NSERMERINS, KikeE
?j;ﬁ%@%?’ﬂé\iﬁ (EFESERR P B R B AT R B e, o246
W)

» RERFERME GERE) « 5ot Do ARG, FTHip ol
Bl SRS REER ), BUURR, A OE R — B H
A, fEBIEEMKPSRER, HRE T A s ERE .
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o CEHITRRIER

> AT BR:
o EHIHEW] (Model Specification )
v I A KR
v B EZ IR
« HAHE (Model Fitting)
Vg N BRR AR, FEER R SSRGS T 7
SFARMHZR “ZFE” &b
o EZHIFH (Model Assessment)
v ERAT R BT R
v EZHERBR R A,
v EWESEARIR R TIA B K.
o BHIEIE (Model Modification)
VIERR R (ZHBIERED « ARG (HBRBURGE S 3R 5

30



Y ST

> IR PR

« (155

« JRIA

PR R W B R TR 5o 250 A 0L S R

s PSR R AR R I AR IZ AR e IR,

AL

AT IR = A SEIE, R B BB A EE AT & SEPm B # 8 .

31



o CEHIFTRRIER

> PR PRARY .
o ARG IRME: FRA IO B5R 22 DL R b N EE )
. FTEAFE:

vV ANBEA I R

v I B R 22 W 2R B 3 2 P K

v R FE AR L0, 4 ((EAREE T0.95)

VAT 2B G T AR b 2 TA)AE e I 4N HE A B R BRI 15



o GHHFSTRiEn

>R A A

. @E%@Tﬁé‘fi‘: PR WA TS B B E . B febs LB = 1
EE (BRI N E T A S o
- FEHFE:
VBT ERIHEER (CR) , 0. 7L LRFANAS EELT CBra WAz & 115 B 20,
&, RERITIEAR & 1 & I AR = [R) 1) — 2ot )
VPSRRI 22, 0. 5LAENATEAZ KT i I SR R G, I T AR
= 15 AR B 610 A 8 13 2 SR 77, RIS & 1025 00 AR & 5 &R 2
fHEE, fE2 REE B iz T emi) .
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' 2:':1‘/]75 fEfREY

>R PR
« BRI EE: PN S EIEPE R
- FEUFE:
v A E BE B e BRI AT DAY B 7 25 0 B RO AH D R B R R
v B2 EE ﬁﬁﬂﬁﬂﬁ%ﬁ” F) ] 20 R
VIEEDEE.: B S5 E IR E ELE

z@xﬂuAr MAMSE | BENSE
i G- BRWIR RWISER PNFI PGFI NFI [H ©H
BB 00 EOE EOE 05 >05 >09 EFOE PBEOE

T
FR/E




S TEIREY

>ERIEIE .

- MEFERIZIE.
v IS B Bk R] 7 %5 4w 5

v IS IIEH B IR 5 TR B 22 5
v IS B B R ZE T 2

« BRI IE.
v I INERD AR E A H
v NI E IR AT R
v NI E N R 5 2= T B T 22
¢ ﬁ%é?ﬁﬁ

v ST b A B B AR A

VR ABEE NS
E—
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o TTHESHT (CFAFISEM )

> 22 BEAH A7
o BLRTFR AT MR, FR%,

> & AR

o MRIRAIGRIVE. MERRX. ANEAEE. AFEEE. Bt fEd, #
BT A — 2
o 15 2H ) FI 22 B 18] B 9T 132 B RN 4G R SR A

36



F=W12: ZHEHIHT
HEJ: Wik “— 02”7 MEBLHKR, BAANRRKR (FEFERE
MFEETNHE) KT RN

7
o 7254412-18% W [EHEH 4

METE
s GUE DT mR
H&EOLER

OHp =

o FEpEURe=
o [FIfEEimER

37



F=H12: ZHREH

Overall

Gender Differences

0.36/0.31""

-0.04/-0.19™ 0.07/-0.08

Age Differences

0.37°°/0.25™

-0.32""/0.03 0.04/-0.06

CFF/ 0.42™* \@ 0.47"/0.40° @ 0.33"/0.42" @
Figure. Finalized structural model (left), Gender differences model (middle,
boys/girls), and age differences model (right, early/middle adolescents)
I I I I I
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o fTEDMT ( CFAFISEM )

> M EAZR .

» JA%E (Configural Invariance) : ﬁﬁk%ffﬁﬁﬁn FTEANAR M. TR,
o 96 P 2D B R R IR S B G Cstructure) 5 A FLAAZR P 10 i H2 2644

« BANTEE(H (Metric invariance) 55525 {8 (Weak Invariance) , HHRE =AM/ 58 (K
) AAB @/%lﬂ?ﬁlﬁ’ For B ) & A - 5 02 TR ) o &R (A7 fiiqef (factor
loading) & {3 H5AHSFH . S5 1 D qar = G ML TR 8 7E Rl - 2 [RIFEAS [F] 4 8] B
%5 FHIE Y T—%'&X , BUAS[R)2H 9] R 8 X0 ] — M & (construct) B FRARZ — 201 .

« REZ{E (Scalar invariance) 5% %18 (Strong Invariance) , WHAFEAZL /58 (FY
) AN/ FEERE: MW EREEE (intercept) &S E . HAEERER
I A R ) Ao & N S R gl (A P — 2, WEIRE A R a0 St — i
FER A AR AR [E], DDty 2 B0 2 B 10 ) At AH 7] o
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ZH13: TR (Longitudinal data, ZA[A])
HE: W BR “—02 M7 o BB OS] gilb] A8 S 5 20N .

7
o 447412-18% W [EHEH 4

& T

s GUE DT mR
H &5 LER

o )RS

« MEMIK, [AkE6T™H
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ZH13: EEM T (Longitudinal data, Z\[A))

MAM

MMNM CWM

MM

SEO1

SE02

SEO3

SE04

AP

41



@ m=p3. SRR (Longitudinal data, LA

- NEBAEM

Model fit statistics for longitudinal measurement invariance, autoregressive, cross-lagged and mediation models.

Model fit Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

2 117.913 122.992 141.716 193.862 174.324 194.680

df 2 33 40 90 84 89

2 /df 4.535 3.727 3.543 2.154 2.075 2.187

D 0.000 0.000 0.000 0.000 0.000 0.000

[cr1 0.943 0.944 0.937 | 0.955 0.961 0.954

T 0908 0929 0.034 0.940 0.944 0.955

| RMSEA 0.063 0.055 0.053 | 0.051 0.049 0.052

90% CI 0.052-0.075 0.045-0.066 0.044-0.063 0.041-0.061 0.039-0.059 0.042-0.061
SRMR 0.089 0.084 0.089 0.074 0.068 0.072

Note. Model 1 = configural invariance model, Model 2 = metric invariance model, Model 3 = scalar invariance model, Model 4 = autoregressive model, Model
5 = cross-lagged model, Model 6 = mediation model, ¥* = chi-square, df = degrees of freedom, CFI = comparative fit index, TLI = Tucker-Lewis index,
RMSEA = root mean square error of approximation, CI = confidence interval, SRMR = standardized root mean residual.

FRYTEE S - |ACFL AT 0.01, |ARMSEA| RNieBid0.015

« N N G

I I I S I —— I
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- BEJ3ER

MAMTI

MMNM T1
CWMTI

MM T2

ZH13: TR (Longitudinal data, ZA[A])

MAM T2

MMNM T2

CWM T2

SEO1 T1

SE02 T1

SE03 T1

AP T2

SE04 T1

SE T2

SEOI T2

SE02 T2

SE03 T2

SE04 T2
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ZH13: EEM T (Longitudinal data, Z\[A))

Model fit statistics for longitudinal measurement invariance, autoregressive, cross-lagged and mediation models.

Model fit Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

x2 117.913 122.992 141.716 193.862 174.324 194.680

df 26 33 40 90 84 89

'X,Z/df 4.535 3.727 3.543 2.154 2.075 2.187

P 0.000 0.000 0.000 0.000 0.000 0.000

CFI 0.943 0.944 0.937 0.955 0.961 0.954

TLI 0.908 0.929 0.934 0.940 0.944 0.955
RMSEA 0.063 0.055 0.053 0.051 0.049 0.052

90% CI 0.052-0.075 0.045-0.066 0.044-0.063 0.041-0.061 0.039-0.059 0.042-0.061
SRMR 0.089 0.084 0.089 0.074 0.068 0.072

Note. Model 1 = configural invariance model, Model 2 = metric invariance model, Model 3 = scalar invariance model, Model 4 = autoregressive model, Model
5 = cross-lagged model, Model 6 = mediation model, ¥* = chi-square, df = degrees of freedom, CFI = comparative fit index, TLI = Tucker-Lewis index,
RMSEA = root mean square error of approximation, CI = confidence interval, SRMR = standardized root mean residual.

I I I S I —— I
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ZH13: TR (Longitudinal data, ZA[A])

o
| MAMTI | g L MAMT2 |
0.62 0.70"* .
MMNM T1 0.55 MMTI MM T2 0.63> MMNM T2

0.41 0.43
CWMT2

-0.40™ 0 >+ -0.11

0217 APTI APT2 0

%
-
—
o
R o

SE01 T1 027" § 0.09 SE01 T2
Q.
0.85 :
ST ey ¢ (g SE2T2
SE3TI W—0.71 SETI pyp— SET2 20.69—{ SE03 12
44 : 0.

SE04 T2

{o !
~
~
'H'

SE04 T1

Figure. Cross-lagged association among media multitasking, self-
esteem, and academic performance

The measurement error and non-significant paths were omitted to enhance clarity of the figure. All factor loadings were significant at 0.001 level.

Standardized estimates were shown.
*p=0.053; *p<0.05; *p<0.01; **p<0.001.

I I I — I
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ZH13: EEM T (Longitudinal data, Z\[A))

Model fit statistics for longitudinal measurement invariance, autoregressive, cross-lagged and mediation models.

Model fit Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

x2 117.913 122.992 141.716 193.862 174.324 194.680

df 26 33 40 90 84 89

'X,Z/df 4.535 3.727 3.543 2.154 2.075 2.187

P 0.000 0.000 0.000 0.000 0.000 0.000

CFI 0.943 0.944 0.937 0.955 0.961 0.954

TLI 0.908 0.929 0.934 0.940 0.944 0.955
RMSEA 0.063 0.055 0.053 0.051 0.049 0.052

90% CI 0.052-0.075 0.045-0.066 0.044-0.063 0.041-0.061 0.039-0.059 0.042-0.061
SRMR 0.089 0.084 0.089 0.074 0.068 0.072

Note. Model 1 = configural invariance model, Model 2 = metric invariance model, Model 3 = scalar invariance model, Model 4 = autoregressive model, Model
5 = cross-lagged model, Model 6 = mediation model, ¥* = chi-square, df = degrees of freedom, CFI = comparative fit index, TLI = Tucker-Lewis index,
RMSEA = root mean square error of approximation, CI = confidence interval, SRMR = standardized root mean residual.

I I I S I —— I
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‘ /J \_'|I_j|_

> G K 77 PR R =R 4 BT+ BR AR 45 BT 5

> AP SREER . AR ISR, B, AR R
>UUASPER: By, BRI S . BEIVRY . BRAVBIE;
>R, A SRR IR AR AL AR

> 25 SR

SRS CFARRE—3: y2/df<3 (CNHE)D ; CFIL TLI> 0.9 (adequate) >0.95 (better); SRMR,
RMSEA <0.06 (good) <0.08 (adequate)

A PEFRE:  |ACFI|<0.01, ARMSEA|<0.015




Z.0 AICFE
St DR BT 51210085 s

Advanced Innovation Center for Future Education

Thank You!
Q&A
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