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® PISA 2022:EEDEANRVRFE
EEFRMNCEITDTIYIVRE
mE(OECD, 2025)

« OECDmMEBAEMDIIATIL, KAl
KEIHERERIC. RIRENTT UY
IUikda 1 B 2B5EH S 4 B5fEl{E
I HEREIE ENLYUERFFEDE
WEEPRVWERELVE. PISA
2022DEFDEENEN DT,

Figure 2.1. Time spent on digital devices for leisure and mathematics
performance

Based on students' reports; OECD average

== before or after school i 11 WEE k2N S

Mean score in mathematics
\n

None Upto 1o 2 23 Jtm4 405 S5toé Gt 7 hiore than 7
hour haours hours haours hours hours hours hours

Time spent on digital devices for leisure per day

Notes: The categories of time are delimited such that the lower limit is not included and the upper limit is included. For instance "1 to
2 hours" means "above one hour and up to two hours of use"

Cifferences between categories that are not statistically significant are marked with dotted lines (see Reader's Guide).

Differences between categories of time spent on digital devices for leisure before or after school are all statistically significant.
Source: DECD, PISA 2022 Database, Table 2.1
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(Vasconcellos et al., 2025)
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« BEXMZRE(Clemente-Sudarez et al.,, 2024 ;Vasconcellos et al., 2025)

ROV =291 L0 FZECAmSEBICEVCIREZEEL) TORBR. FETWIT A6
EDN & D EVVDRER

1)
rE WEOHEBERN DI RS (Clemente-Suarez et al., 2024)

SR EBISEBN DA< 05, BEOHEE BAEA D, BRI ORI 71T

HREBERN DK< B (Vasconcellos et al., 2025)
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« PISAICL D& RIBRBINTT U¥ ) ikere 1 H2RRED S ARFEIER T 2 E/EE. TNLUE
AFENEVERECPRVWEFXIVE. PISA 202208 F DR EN 272 (OECD,
2025),
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<TIYIVER R I BTEIHIFE >
TIOFIERIL FZBICRY T4 TREEZE IS5 THEH DN, RN - R IFEIRIFEIC R
HT+4 TREEBZE125F aEetEH S (e.g. Clemente-Suarez et al., 2024;
Vasconcellos et al., 2025),
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ABCD (Adolescent Brain Cognitive Development Study) 3%

O 7)")7].""“ AFEAR (NIH) (o THR—hEnTL%
SPFEH (9-12m%) DRkEERAIFEE(CRI I D AFRRDAAZT n=11800

O FHRIEBORII->ATATRIBNEDEIC, BOFSEDHRE ATEIN - 228 - REHIDRBICEDES
CEAETBN 2

| 3 .
B [) E } ABCD Study
| TIMELINE OF EVENTS
D L el ®
[ ]
i M

Miller, J., Mills, K. L., Vuorre, M., Orben, A., & Przybylski, A. K. (2023). Impact of digital screen media activity on
functional brain organization in late childhood: Evidence from the ABCD study. Cortex, 169, 290-308 5
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Bagot KS, Tomko RL, Marshall AT, Hermann J, Cummins K, Ksinan A, Kakalis M, Breslin F, Lisdahl KM, Mason M, Redhead JN, Squeglia LM, Thompson
WK, Wade T, Tapert SF, Fuemmeler BF, Baker FC. Youth screen use in the ABCD® study. Dev Cogn Neurosci. 2022 Oct;57:101150. doi:
10.1016/j.dcn.2022.101150. Epub 2022 Sep 1. PMID: 36084446; PMCID: PMC9465320. https://pmc.ncbi.nlm.nih.gov/articles/PMC9465320/ 6
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1. FREMERIEE. IR, Z2801%. IS DMEBEVKONDIEIRERBIE(CTIE
PREENESNEN. WInbmD/hELsiRE ( 0.06~0.1)

2. SCIBREZDOMDERANELREL DB E(F RS0

Paulus, M. P, Squeglia, L. M., Bagot, K., Jacobus, J., Kuplicki, R., Breslin, F. J., Tapert, S. F, &
The ABCD Consortium. (2019). Screen media activity and brain structure in youth: Evidence for
diverse structural correlation networks from the ABCD study. NeuroImage, 185, 140-153 8
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BENICEEDBRZECOVNTIE., RIEARHESE

O ADV- AT A THFELICRFTBENREZE(DOVTOREZNS, IHFEXHEAIEZ TVWBREDD, T5)H
iTDEFREFEZEDELECOVTIERIFNRERIGELTWRL ( Beyens. Valkenburg. Piotrowski, 2018
F : LeBourgeoisftl. 20174E ; Orben & Przybylski. 2019€F ; Paulusftll. 20194F ; Robinsonftll, 20174F)

O AXDIEEZ A >4 —Ry MEREBES FTERIFEBIRTRORE DL KFREMEVG > TV, (iRiG(ICFIFHSE
ErEVWREOY>TIL) ZFRBULTWAIY  AFRER. BLUBEITIZEDAT(TOREUE. —i%{EL
CTHARFRINE TR (Mills et al,2014)

O #wFORIEROTVD, FHUNRELTVS. FRFREN TROVAFEIGERIHLOMAHIEDINT, Z<{DKY
o= BFENI Y RAZE BN EBL>TESNTVS.

O SEHB3FFRITIRTE. ERICEEFH SN TVWACORZENARTERERMFAL. FHIED—ILDOEIEZES
TEIDEHHERZLTLD (RCPCH, 2019)
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« ADN=29114
° ADHD : Ch||d BehaViOI‘ CheCk“St (Achenbach et al. 2012) , Zﬂzﬁ"‘ﬁﬂﬂ_ﬁ
MDSM-5 oriented ADHD scale (FZHTfRL. {tm)

- fitBIE : KBE-ME - KRB TS ; 255t

fEMTXTSR : ABCD Study
« N—=R31>10,116%— 251 : 7,880%&
« 55MRI : 9,713% — 251& : 6,426%4

BT 30
- ZREMRET) (RRELFETINORBER +BAZT>Y LZIR)

Shou, Q., et al. (2025). Association of screen time with brain structures and ADHD symptoms in children: A longitudinal study analyzing the ABCD
cohort. (Press release summary and peer-reviewed article summary). https://www.nature.com/articles/s41398-025-03672-1 10
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A=Y 14ANRWVEE AOV=2F4ANRWVWEE
ADHDfiRN EH'S DB EDFIEN R TS
(8=0.030) (B=-0.015)

B B=0.030, p=0.001, d=0.045

B B =-0.036, FDR-corrected p = 0.005, d = 0.044 E
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Right putamen volume controlling for covariations(Z-score)

R 2 3 Right putamen

me (Z-s oe)

ADHDAT —IVDZAL 1z

Screen time (Z- score)
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“screen time is associated with ADHD symptoms and their development over time”

Shou, Q., et al. (2025). Association of screen time with brain structures and ADHD symptoms in children: A longitudinal study analyzing the ABCD
cohort. (Press release summary and peer-reviewed article summary). https://www.nature.com/articles/s41398-025-03672-1 1
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Dong, N., et al. (2025). The longitudinal impact of screen media activities on brain function, architecture and mental health in early adolescence. (PMCID:

PMC12206032). https://pmc.ncbi.nlm.nih.gov/articles/PMC12206032/
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Nivins, S., Sauce, B., Liebherr, M. et al. Long-term impact of digital media on brain development in children. Sci
Rep 14, 13030 (2024). https://doi.org/10.1038/s41598-024-63566-y 13
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Hutton, J. S., Dudley, J., Horowitz-Kraus, T., DeWitt, T., & Holland, S. K. (2020). Associations between screen-based media use and brain white matter
integrity in preschool-aged children. JAMA Pediatrics, 174(1), e193869. https://jamanetwork.com/journals/jamapediatrics/fullarticle/2754101
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Hutton, J. S., Dudley, J., Horowitz-Kraus, T., DeWitt, T., & Holland, S. K. (2020). Associations between screen-based media use and brain white matter
integrity in preschool-aged children. JAMA Pediatrics, 174(1), e193869. https://jamanetwork.com/journals/jamapediatrics/fullarticle/2754101
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» TZOZNRIU-291 LIC L DBRE Tk

- EEUERE(F/INEVMERD (BH0. 1A TFHZW)
- Vasconcellos et al. (2025): X934 CR=0.06
 Shou et al. (2025): 17818=0.109, B=0.030 fxB=-0.036, B=-0.015

. gi\éilns et al. (2024): £AKEERA. REAKR=3IRL. /x{&igB=-0.03,

« ABCDTO" AV —>451 L\" (FhaE{E
o ILIEZFEOAIFTTIERIU-21 L =1RFFFRE—ARBICFENDNIEER
« SNS¢ET—ATREABRENRRDEIDEDHHB(Nivins et al. 2024).
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SITRDIK FBILEOTYMFTRTHD.,

F5C TINT A RDIERICELD RV IROESNAITHNS

A Retrieval (First 6s — Last 4s), all groups

LG/Calcarine/lOG

Experimental Number of Age (year)
groups participants

Paper notebook (Note) 16 (8) 208 + 1.6 (18.7-241)
Electronic tablet (Tablet) 16 (3) 201 £ 1.0 (18.7-22.4)
smartphone (Fhone) 16 (7) 21.8 £ 2.6 (19.0-27.7)

For the number of participants, numbers of females are shown in parentheses. For age, laterality quot
(mean + standard deviation) and their rangeas (in parentheses) are shown.

B HEERELIHVD RN,
B YATARNELE. KEEICHIBIHEEDECE
B 7))\ AT I BEESFRHINEN TLVERL

Umejima, K., Ibaraki, T., Yamazaki, T., & Sakai, K. (2021). Paper notebooks vs. mobile
devices: Brain activation differences during memory retrieval. Frontiers in Behavioral
Neuroscience, 15.

SEOTES. ELVOEENBIE. FEZOANRL. EVOSIATEEN TR
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=h'H 3,

o 1Fic TEHEANL TESRIBIKID 5 515
&1 THCHAEMNFHVGEI IcWT
EEOLMUMEDTEE L LS,

TEXAPMZEICEEIC
SRR —B LT

Delgado et al. (2018); Kong et al. (2018)

StudyA -{ |
Study B
Study C 1
Study D
Study E -
Study F A
Study F
Study G A
Study H A
Study | A
Study J 1
Study K A

#HMELL / Paper Advantage

nfriEitlc TS THRDEZATE)

1 | I I ! | |
-1.2 -1.0 -08 -0.6 -0.4 -02%0.0 0.2

LR E: Hedges’ g =-0.21

-0.31(-0.28
-0.08 (-0.25
-0.24(-0.01
-0.11 (-0.09
-0.30(-0.17
-0.27(-0.21
-0.09 (-0.17
-0.07 (-0.12
-0.18 (-0.08
-0.20 (-0.27
-0.24 (-0.15

,-0.10)
,-0.23)
,-0.07)
,-0.08)
,-0.24)
,-0.24)
,-0.16)
,-0.19)
,~0.22)
,-0.30)
,-0.32)

-0.19 (-0.22, 0.30)

-0.21(-0.27

,-0.24)
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Salmerdn et al. (2021): Stole et al. (2020)
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Altamura et al. (2023); Salmeron et al. (2023)
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Wang et al. (2023); Dorris et al. (2024); Colliot et al. (2024) 51
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Goodwin et al. (2020); Stele et al. (2020); Annisette & Lafreniere (2017) 22
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Page, M. 1., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., ... & Moher, D
(2021). The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. bmj, 372.

Identification’ ]

[

]

Screening<’

Included« I [

Identification-of studies-via-databases-and-registers«

Records identified-from*:<
Databases-(n-=-)«
Registers-(n-=-)<

Records removed-before-
screening:<
Duplicate-records-removed:-
(=)
Records-marked-as-ineligible-
by-automation-tools-(n-=-)<
Records-removed-for-other:
reasons-(n-=-)<

Records-excluded**«
o

—_
>
1

~

Reports-not retrieved«<

(n-=")¢

Reports-assessed-for-eligibility<

(n=)-

|

Reports-excluded:«
Reason-1-(n-=)<
Reason-2-(n-=-)
Reason-3-(n-=)
etc.¢

Studies-included-inreview«
(=)
Reports-of-included-studies«

(=)
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Dong, Z., Chiu, M.M., Zhou, S. et al. The Effect of Mobile Learning on School-Aged Students’ Science Achievement: A Meta-analysis. Educ Inf
Technol 29, 517-544 (2024). h 27



https://link.springer.com/article/10.1007/s10639-023-12240-3

A3 h¥ER (Dong et al., 2024)

- £{KkMHedges’s g = 0.857 (MRDhZFL\ZIERE)
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Dong, Z., Chiu, M.M., Zhou,
S. et al. The Effect of Mobile
Learning on School-Aged
Students’ Science
Achievement: A Meta-
analysis. Educ Inf Technol 29,
517-544 (2024). h
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https://link.springer.com/article/10.1007/s10639-023-12240-3

B% - A991F (Ruijia, 2025)
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ENFEXIRD DD 43R B [CAREIE

« X3
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v  PIMIL = BFRTOFR s
=8 ==E7 ARG

7N 30 —:n_=:x
DIAFHREE « HRIAG = ZFRIORIE
« HRE- BB =R LN BRI

JEN AN ZEX 5293
URERSEAF 3"’12’%__5_0)\1%%%\1%/% - WERE(F Hedges's gTIEAEAL,
158 sz & (3 FR4T . 2BIDENHRE

Ruijia Z, Wenling L and Xuemei Z (2025) The impact of Information and Communication Technology (ICT) on learning outcomes in early childhood
and primary education: a meta-analysis of moderating factors. Front. Psychol. 16:1540169. doi: 10.3389/fpsyg.2025.1540169 29
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- £{KkMDHedges’s g = 0.45 (HIZEEDRNRE)
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Study wno% ol Sue with 35% O
=:= el 0.24[ 0.02, 0.46) AYyFZO)—>, - 0.35[ 0.1, 0.59]
e NE L] 0.59[ 0.32, 0.85] ZAth = 0.25[ 0.05, 0.45]
- BRlE —— 0.18[ 0.08, 0.28] 2K g 0.29[ 0.14, 0.44]
24K o 0.31[ 0.08, 0.55] Heterogeneity: T = 0.00, I? = 0.00%, H* = 1.00

Heterogeneity: 12 = 0.03, I? = 78.30%, H? = 4.61
Testof 6, = 6: Q(2) =8.15, p = 0.02
Testof 8 =0:z=2.60, p=0.01

o 2 4 8

SEE E Ok

Ruijia Z, Wenling L and Xuemei Z (2025) The impact of Information and Communication Technology (ICT) on learning outcomes in early childhood

Testof 8,=6:Q(1) =0.41, p=0.52
Testof8=0:z=3.79, p=0.00
0 2 4

Random-effects REML model WER= 1K mn

and primary education: a meta-analysis of moderating factors. Front. Psychol. 16:1540169. doi: 10.3389/fpsyg.2025.1540169
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« TIMSS 2011 (HFREE -IERAEHOERER)
« 30NEID8EEA =':'%2¢ (¥91573 A)
« S3INEDAFESLE =/\F4FE ($92575 A)

« ZEMHERE U Tz%fd)]/tl X DIERE | B (CHB AT
o [BERIRZR (Look up ideas and information: ZRIZ(CEH-> TRV IR, BNEHREANDS)
|<U) L#EES (Practice skills and procedures: U?Z@“b?r%‘fﬁ”d)cti@ RUJLBYDEAA)
o T—H3KT (Process and analyze data; 8E4DH; FT—IDATEIR, JS5IVERZ)

¢ ﬁﬁF*Fl'jj_/ﬁ
« ICTEMFRSEE ERFEDLEHIREFR(B)Z3ET L TR

« Cross-sectional regressions, Conventional fixed effects models, Correlated Random Effects

1 |II |II
\

Falck, O., Mang, C., & Woessmann, L. (2018). Virtually no effect? Different uses of classroom computers and their effect on student achievement.
Oxford Bulletin of Economics and Statistics, 80(1), 1-38. https://onlinelibrary.wiley.com/doi/full/10.1111/obes.12192 31



https://onlinelibrary.wiley.com/doi/full/10.1111/obes.12192

ERREISOMF (Falck et al., 2018) %
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e Conventional fixed effects models
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+10~13% SD OBk F ~11% SD OREIET
. ;iZE(B -0.0482~0.0558) (F/NF44(B:-0.0201~0.0150) LD 75 [EIDZR)

e Correlated Random Effects
« MEORIBEEREEL
« IBRHIIBEARZREITERAK B = 0.060, RULEETH/)\ B = -0.049

Falck, O., Mang, C., & Woessmann, L. (2018). Virtually no effect? Different uses of classroom computers and their effect on student achievement.
Oxford Bulletin of Economics and Statistics, 80(1), 1-38. https://onlinelibrary.wiley.com/doi/full/10.1111/obes.12192 32



https://onlinelibrary.wiley.com/doi/full/10.1111/obes.12192

#FRBLE1— (Valverde-Berrocoso, 2022) %

OOOOOO

uuuuuuuuuu

ICTZERUEBEI S R~ NEFEDFERURIC

ENFEZNRD DD 43R 1 (CHREE
- RRIILETI— (£X553H7)

xd kAR 2010~2020 % vs ICT/ERREB DLLE
- BF
PRISMA#EHL BY% . ﬂ;

HFER 100 . 'ﬂ_ff/ ,
vagiiviE—co 8 L ((RREILE1-) Eﬂ/]
RES

IRERSAF BZE=LANIOZJOMFT « 7IML=ZAFTTOTAMKIE

E]Il:\

Valverde-Berrocoso J, Acevedo-Borrega J and Cerezo-Pizarro M (2022) Educational Technology and Student Performance: A Systematic Review. Front.
Educ. 7:916502. doi: 10.3389/feduc.2022.916502 https://www.frontiersin.org/journals/education/articles/10.3389/feduc.2022.916502/full 33
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Valverde-Berrocoso J, Acevedo-Borrega J and Cerezo-Pizarro M (2022) Educational Technology and Student Performance: A Systematic Review.

Front. Educ. 7:916502. doi: 10.3389/feduc.2022.916502 https://www.frontiersin.org/journals/education/articles/10.3389/feduc.2022.916502/full
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Ravizza, S. M., Hambrick, D. Z., & Fenn, K. M. (2014). Non-academic internet use in the classroom is negatively related to classroom learning regardless

of intellectual ability. Computers & Education, 78, 109-114. https://doi.org/10.1016/j.compedu.2014.05.007
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Vasconcellos, R. P, Sanders, T., Lonsdale, C., Parker, P., Conigrave, J., Tang, S., ... & Noetel, M. (2025). Electronic screen use and children’s
socioemotional problems: A systematic review and meta-analysis of longitudinal studies. Psychological bulletin, 151(5), 513. 36
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“small but meaningful associations:-- screen use may increase the risk of children developing
socio emotional problems, and children with socioemotional problems may be drawn to screens”

Vasconcellos, R. P, Sanders, T., Lonsdale, C., Parker, P., Conigrave, J., Tang, S., ... & Noetel, M. (2025). Electronic screen use and children’s
socioemotional problems: A systematic review and meta-analysis of longitudinal studies. Psychological bulletin, 151(5), 513. 37
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