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A META-ANALYSIS OF THE EFFECTS
OF MOBILE LEARNING ON STUDENTS’
ACADEMIC ACHIEVEMENT IN TAIWAN

Yuen-Kuang Liao” Cheng-Huan Chen Yong-Cih Yang

ABSTRACT

Purpose

In this study, a meta-analysis was performed to synthesize research
investigating the effects of mobile learning on students’ academic
achievement in Taiwan. The research data were extracted from theses,
peer review journals, and conference papers published between 2005
and 2019. Factors potentially moderating the overall effects were also
examined.

Design/methodology/approach

This study adopted mobile learning, m-learning, ubiquitous
learning, u-learning as keywords searched from the National Digital
Library of Theses and Dissertations in Taiwan, Airiti Library, Index to
Taiwan Periodical Literature System, Scopus, EBSCOhost, ProQuest,
ScienceDirect, and Web of Science. As a result, 81 studies were
located and included in the meta-analysis.

Findings/results

The results showed that mobile learning had a significantly greater
effect than other types of learning (e.g., traditional instruction) on
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students’ academic achievement (g, = 0.75). In addition, 2 out of 10
moderator variables selected for this study (i.e., subject area and group
size for the experimental group), had statistically significant impacts
on the mean ES.

Originality/value

This meta-analysis concerns empirical studies published between
2005 and 2019 in Taiwan and presents the overall results of the effects
of mobile learning on student achievement. The study is also the
first meta-analysis in Taiwan to specifically focus on this topic. The
findings of this study could provide valuable suggestions for education
decision makers, teachers, and future researchers.

Keywords: mobile learning, ubiquitous learning, academic
achievement, meta-analysis, Taiwanese students
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A) o~ TMEAL  TRG S TEEE, R TR FES
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i FE R R R S BB AR R 2 - TR SE PR Borenstein
Hedges * Higgins £ Rothstein (2009) Z & g HEFFHE ES (A
A—) AL 95% [EHEE M E B ES Z B M - A BLEE A
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AT FESR IR R R 2 SPGB AE S - AW FERER (Furtak,

81



82

BEOL  BREE ~ B - (TR B B A BRSO B B AR T

Seidel, Iverson, & Briggs, 2012 ) Ay - KFFTHIEHE A A ES
HEHE (AXZ) -

- AR AT AT Z T FE 5 DA 2 118 £ T sl B 2k s R S st (multiple

outcomes within a study) » DIE(ZE H1 26 {8 ES » HHIA % ES HIET
AEBHERZEAE - Rl KE-HRIRER - TS5t
ZFTE ES LS LIRS B — ES (Bar-Haim, Lamy, Pergamin,
Bakermans-Kranenburg, & van IJzendoorn, 2007 ) - fE#E%= 7 &
BEHILL Borenstein S8 A (p. 228) gt e AFAGE (A=) -
/NGRS R AT RE EE AR HY (R BR 4R #8 Borenstein 5 A (2009) 2
A (A #ETELE -

CEFEER BERIRE DA BRI PR (A R E B vs. — (BRI )

R Jefcdg Bk ARG R H G 02 ES BlfFdE= - DIFEEGT A2
R BEFAEHERKE 2R - (BT IE ST - R
8 B B Ry ARl 2B A RIHRIB E 5w D VRG22 ES
B R BR OB E ZHER AR s W s Rz 'R
R "ETHEEEX ) MEREMH RER T TR E s,
TEETHRET AR E G R E — 2 BS BIFHER - (HIEH
BT AT - AR E B — YR 6 BS B ER RN T /1T
BB 2R M E B = 2 5 hh ES B HE A B E N
TEpEEE B SRRl —RmiE e HELRE ES (multiple
groups within a study ) = & _H T{TEIEEREA | ARRERZ
He#gELH =K FKRERETERE =R 7ES BRI E ES -

AR ETR R L s B BB AT F AT Bk e (5 RIEA L

ALEAANETHEE ES -

AEFIER S FERY ES B S R Ml {E Coutlier) b AWi5E2 %5

R SHEZEREF (2018) HYMEE » DABERS BS ZAHEED
1.96 35 1 i i byt 050 SR 2 I B o2 A 482 - e L e [ 2 0 B DAY
B o A2 81 fa SCBRAO S ES 5 0.77 » HEHESEH 1,15 » HIF
B 1.96 SRR —1.48 ~ 3.02 » KL BULIEER ES H#HiR B
o b {0 P B o2
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nit+n,
d=t ’—
nin;

Horbn, B2, Ty T Bt R S HEHEL R AR

DNHIN

(=) [AVE Mt e BB AT T A

[F)VE A T 97 e 18] E SR (fixed-effect model ) S BB R B
(random-effects model ) ° [&]E BUERIE AR B A A TR R R & 2 B R
EFE HEEEME (@I FPY ES (common effect size parameter ) °
R HETESE 2 e E sEIMaT /1 (Lipsey & Wilson, 2001 ) 5 [MFERER
REFAR G ES BV R AR HAMFEIR RS - JREIE i sEay s £ ]
REVR E N IR RR AR R - AT SEAS SR e 22 R A AR R 3 i 2 it
7247 (Raudenbush, 1994; Schmidt, Oh, & Hayes, 2009 ) 5 [A][H 2 [5)& 14
BEN FE (SR s RelEH o) S o - R
A MR R RS 1 - A 50 & SRR ARG B BS - 2 - 8E
MAFRBEEAA 35> 75% @ BENEE S - BIFE6 RS
HKASE SRR & (Higgins, Thompson, Deeks, & Altman, 2003 ) ° AT
< HWERETEN R 2 e - IS Re s — D B H plo 2 Fraf
TE - i[RI DA R S G B WUR & - R AT ERR A DL P (2
RN G o ] e o3 AT A =X o b4 - [RE P E £2 DA Cochrane HY Q 1
BT o 5 Op AERE - FRFseMnyEE &R v B ES & 0F 0L
SKIGEERSSEET ES - GETT ST ES AYBHE M5 s (EHRE¥EHEE ES 2 95% 1Y
ERERN) Kz & O #HE » £/n& ES BRI IEK B iR =
B SR [ ES WIS - B HEFHET#IET & T BB - S ETE
BEERER - QR - FoREBEBIE R EEER] (FIa0 0 BN

vs. BHEEAE ) Wys3AH ES ZEREE AR -

(=) iR
AHFFCER A Egger HUEEFfRE (Rothstein, Sutton, & Borenstein, 2005 )
Kt b R 7 © %5 Egger R E EAERE (p>.05) » RHR
RS TER RAIR BN K < A - A7t 8 £ IP 5 Ry Enss



HREEWEST HoTA% H=H 20209 5 0 H 067-102
Contemporary Educational Research Quarterly Vol. 28, No. 3

DAFRRTE R (AT BUREEER (MERRL) Sl BB E BRI E - (F
Tyt R Z AU E B 5 -

(1Y) #wth& (5t

eIt 81 R o - ACEEIBEREEL AT - MR P A R R AR BT IE
ZRRE » BIRRIRIERE T - B—RIRRUMREELU ES B BB AKGH
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A FEREEEGER  IRECHFGHEEZHELF B
119 {[E g » PAK 5875 {El 224 - (HE P H SREIHEN g g=3.04 (RIE
o 2016) ~g=322 C(FHEL{>2017) ~ g=6.37 (Chang, Chen, & Hsu,
2011) - g=6.35 (Ochirbat, Lin, & Hwang, 2014 ) DL}z g =10.3 (P. H. Wu,
Hwang, Su, & Huang, 2012 ) ER#E@EF g EAVITEE - HC7 DR - A5
MARAE Z 1T 5 FERZIFTEIE 76 R - BB E R fl e R EE R
1 - 81 RIFTEZ SUBRYIZRGE 2 B DL T 4L -
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HDURPEESERTEIR B » ETIE R WL BEEEREEE S
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76 /.2 g /T —0.32 2 2.56 - [E EURHEPE SR ER S g (Fg)
ARy 0.72 B 0.75 » fEHERE R 0.62 « 1t g WIRTE A AT IEH] & g BIFH
- FREBEENEEE B g REEE  RHRHEENRERE - B
A P = 82.75% HE/RHFFEfiI 8 BB w A - HL#E:ME Higgins % A (2003) Ff
HERAAIEME (F>75 ) RILHRE R BER SRR SCE T TR IE T - A
WF9e2 g, F5 0.75  95% {5/ LR F 0.62 — 0.89 (NEE 0) » BR{THIE
TR B R R RO B R L TR % - AR$E Cohen (1992)
BHAR R TES 2 FUE VB BS B 0.2 /2 AHF » Rk T & | (small) ;
B ES By 0.5 /550 - HBURAFER T HE ) (medium) 5 & ES B 0.8 /41
HYRARE "EE L (large) - BEEME  (TEIEEERAEREN AT
8 g BIEA BESImERUR - 52 » (TEEBIERT A B R
R ST E E H B R R R L EHERE o HEAh » (/92 Gall ~ Berg B Gall
(1996 ) HYERE - & ES KR 033 Rl A BB EH 2 BEE M - B RAT
BB 2 1RT b BEBER ZEE - 1 76 RIF5THy g Fue
72 Fy 0.62 (RESMIEHEA FEZ#EE -

LB RITENE R AR B R B R T LB WS ¢ Sung
EA (2015) By g. B 0.55 (N=44) - i Sung FE A (2016) By g. 5 0.52
(N=108) - HERTENEEEELE 2 BERSEA T E R - A%
) g. 5 0.75 » BHEHS MU RIRF TS 5 - 3RBATT B 22 & B IR B R tH 57 %
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K1 BRI BB

PAKIIEE S0 N g z 95% CI o df P

[ E R 76 0.72 25.75%%%  [67 ~ 78] 434.87%%* 75 82.75
FERE R 76 0.75 10.96%**  [.62 ~ .89]

kD <001

— ~ RIE M B R ET IR 2
A5 DARE HRCR AR =0 A B2 S Rt [F)E M e B R 8 - AR
BVt E A7) » A% Cochrane .2 Q f Itk - E2ZERRELHY O ho e s BAE 1
5 (Qr=434.87,p < .001) » R ERAIZRA2IHE E— &
BRISIUHhiRER = - A LS S RET R I (EE— P nutals - % 2 551
T A RETERIER R RAE R o 7F 10 {EFRETRIE A 2 [{EIE 0, EEE T
AR BURSBIE A B 2 RATAE - 8 2 (B3I B R SR I
(0p=3421,p<.001) KEEHIHTTH (Qy=1491,p<01) ° BERIELLEIH
HWELFETEEE 2N RHEER - FHCE—F 2ot - HE 8
BIHHEASER S - HR M ZREE PR 2B - DUT RIS AT
HHETEIEE TR 5 - WS Sung %A (2015) & Sung %A (2016)
B a5 57 TR TT P - (H¥T RS BIH R oRSE 5 Al - HREERd
UEAIR RV AGT R - SETR IR 2 T B R EE 2 B DL T AL
https://drive.google.com/file/d/16By0x1qa_e9mbpuHS4KoUhZ8FGxnNVFA/
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(—) BEREE
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TR KRB 20 5 (26%) » FEENEFEEN 77% » 558 = R R E
S REHEEFERS) - UBBEZTHEERHEERIERREK - HX -
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FTTENE R B BN TR - AR MR A EEE
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BLAOR L » BURRFSURS NS [E 5 (2 Sung A (2016) HYWFFEHIZEHITHE)
SBEHBUNERE » TERAERRARLZ » BATREA—E > EuEHER
Ry BRI 3CE il R B LRI AN FRARE] - BRI BRI A R B Y
B AR o RAWT TR RIS B sUE s AU A - DU IR A -

722 REBIESHEIZ g, REARRER T

ISR N % 2, z 95% CI [N H%L# (LSD)
= 1.81 N/A
J =N 39 51 75 6.45%%% [.52 ~ .97]

2. B 11 14 .59 44155 [.33 ~ .86]

k=1 6 8 91 2.63%* [23 ~ 1.59]

4. K5 20 26 .80 8.94 % [.62 ~ .97]

SRR 3421 %% 2,6,7,8>1
1. BIRESC 3 4 —.004 -.029 [-.34 ~ 25] 4>1,3,7
2. H5FE 21 28 .64 7.59%%% [.48 ~ 81]

3. W 4 5 40 3.45%%% [.17 ~ .63]

4. EARBLAIERMR 24 32 1.05 6.44%** [73 ~1.37]

5. iitEr 11 14 58 2.89%%* [.19 ~ .97]

6. BB A 3L 5 7 .88 4.07%%% 46 ~ 1.31]

7. EEREEE 4 5 .50 5.76%%% [.33 ~ .67]

8. HE 4 5 1.21 3.66%+* [.56 ~ 1.86]

FERPH 0.84 N/A
1. TR 38 50 81 8.39%#% [.62 ~ 1.00]

2. BT 32 42 68 6.00%%% [.46 ~ .90]

3. TR Eraf s 6 8 78 4.67%** [45 ~ 1.11]

FFRE 1.36 N/A
1.2005-2008 7 9 57 1.98* [.00 ~ 1.13]

2.2009-2012 21 28 86 6.58%%% 61 ~ 1.12]

3.2013-2016 25 33 70 5.90%#% [.47 ~ 93]

4.2017-2019 23 30 77 627 [.53 ~ 1.02]

AR IE 0.18 N/A
1LH 51 67 73 7.91%%% [.55 ~ 0.91]

2. % 25 33 79 816+ [.60 ~ 98]

(PL I E 0.00 N/A
1. fEER AT e 37 47 72 7.10%%% [.52 ~.92]

2. HEEHA 2 53 72 7.74%%% [.54 ~ 91]

TTENER S A\ 255 N/A
1. 7R 1 1 49 1.63 [~.10 ~ 1.08]

2. AR 57 75 .70 9.64%%* [.55 ~ .84]

3. kR 8 11 .88 5.40%%* [.56 ~ 1.20]

43RG 10 13 1.00 3.37%%% [42 ~ 1.58]

FTHRE A 3.28 N/A
1. AT BN 35 46 .80 6.43%%* [.56 ~ 1.05]

2. FHERA 34 45 76 9.40%** [.60 ~ .91]

3RE 4 5 54 2.92%* [.18 ~ .89]

4. AEHH 3 4 .50 2.88%* [.16 ~ .84]
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R 1.98 N/A
1L.<13# 31 41 74 7.51%%% [.54 ~ 93]
2. 1-4 58 13 17 1.02 3.87%%% [.50 ~ 1.53]
312 H 15 20 .65 4.94%5% [39 ~0.91]
4.>2H 8 11 .61 3.27%* [24 ~ 97]
5. KR 9 12 74 4.92%%% [45 ~ 1.04]
FEERAE AT 14.91%* 3>4
LK (26 ) 8 11 .60 4.07%%* [.31 ~ .89]
2. /NEERE (2-5 A 23 30 .70 5.44%%* [.45 ~ .95]
3 MEA 30 39 91 7.19%%% [.66 ~ 1.15]
4 8E 4 5 22 1.67 [-.04 ~ .49]
5. AR 3 4 71 4.97%%* [.43 ~ .99]
6. ARFREH 8 11 78 3.70%%% [36 ~ 1.19]

*p < .05. *¥*p <.01. ***p < .001.
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7 EREIRAY g, BHERRE - FONBAELE Bl T TEI 2 R B B
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I S RN - 35 AT RER ARy B AR B AR TE LR R B B A SR 22 TR
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GERE R o ETENEE - A ] DUIE L8R © KIRAEEEaE T
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ERBEFESCEEETHREEER 5 & » Bk AMsE—2 505 - Sung FA
(2015) MIMFFREERTTE R B GBI E A (g.=0.55) EHRFEH
HEENETHELA  BAPRET (g.=0.64) HETE - BRE
3Z (Chinese) * Sung %A (2015) HUFEF RS (g.=043) @ A
W92/ g, By —0.004 » BARZRMA » BEF 2 A R HE ST N
BlRE SR AR N - B R EMEEANE - FBLRRGHE - Sung %
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A (2016) WM B TR B EGRIE BRI (g.=0.77) - {EH%E
R (g.=0.59) B (g,=0.57) KFESL (g.=0.47) - HIERERIRER -
BLELAF G ANE o HE RS B BOb 2 R B B2 2 52 - #VE r R
BB

(=) BRPA

g2 2 mTAN - HATIERSCHE 38 B8 » B 50% » HEAER 4 BAHF X
#5% v R AE R RHTEN R E B ECR R R R B YN BA T « 2241
FSCHIAE 32 (42%) f& - BERZ RIS - TSR SEE 6 A5 8% -
HR - SREE RN S - MamEE R - TEEE R R
FENHTHEE - A& HEBZERACEREE - BT (g.=081)
Wt & amsC (g.=0.78) » BA{7Em3L (g.=0.68) - BLifSRECA] iR AR —
fige B2l S T SR 5 & W & 2 W R RO A S AR 2R 0 T T RE AR
SRR 8 52 B RN BE MR 522 © Glass » McGaw £ Smith (1981) LK.
Christman * Badgett B Lucking (1997 ) F& R {E:EFHTF R M iEsEE 15
NER#EFR 2w CGRE R EBEE ) 175 K%M ES - K - At
WERAIG i = B R AR L - HEER BRI S B BRI TR S
% o

(M9) #REAR

F2 BHR 0 20052019 4 > DA4 ER 1 B [TEIEE R REE
W VY ERFHATE LR NE - 20052008 £FEEH 7 & 0 20092012 F£FH 21 i »
2013-2016 35 25 /& » 1 20172019 A2 3 FEBEE 23 /R - £ AITHE
BRI FCREZ B ERAIEE « HAESREE Sung 58 A (2015) 2 Sung %
A (2016) AR —3 « HR > FLECRTHT » PHE RFAR I FE = e
B RS R TE SR B R BN E B - A&
5 SR S B (H DLEE R Y 20092012 2 W52 Bk SR (2,=0.86)
2017-2019 4 (g, =0.77) Ed2013-2016 4 (g,=.70) K7 » HHEHZELF
BB RN o 58 BRI R IR s 1 = I EA ) 2 A ST Bk B Y E R S
X BEETE SR BB RIS EINZ Tt - RIHIRTT T 58 B2 R -
WELLHE 2012 FERFGHEETEIZEEGTE - 40 T EF/NMTEIER B HEEE
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B Kk TEHBTENREREETE - (HEANITE P L 2012 FRTE
R ZEBERAL - #EB 20052012 4 (g.=0.80) Eil 2013-2019 4 (g.=0.73)
MR RAK - A B S AT BT B S B PR EE BT
NI E KRR R

(7)) BTHFIE

FEEEN (2017) 5 BPORETRER IR ET BRI RET
B B B IR A E R R R RE DR E M - ATRE e B R
SRbIREYERE - SEIMHEMTFERYALE - AbTTest EHETE B HiH SR 8RRy
o B R B R BB AW TR 68 N [ RURT S ES WO BB T
HRAIRRIE ) - REAR THERTHIRRIE , - HAVEER T HEHERRE I8
FE - R 2 AIRD - 1R 76 RRRTET » AHETHIIKIEEIL 51/ (67%) -
ASETHIAMER AR 25/ (33%) - RECEIEER - B RN ZHT
BB IS BEERRE IRV EN: - HR > BEEBRUNE > W& g
FZRAERE - HEREST ( TERTIIE ) 5 0.73 > " HEERTHIFLLE
F50.79) - BUREEETHRIR EH R E RS BN -

() {TEPEE R

KFeet B TR B i s s « 1. T EEEES  BEER
HHER T HEATEE A NS SRR (a0 - EEEEE - EREREY
%) 52 THEBEEHEL, - BEERHAEHRHEESE ENERERFS
EFATENECE - RN R - 785 2 7141 - MERSAI e R
RELNK . THEER 43 (55%) B TEEEE ) 35 (45%) fF -
TEER B R TH PR AT R B e B R = - (TE Y
WEEENETHE R - A - REEEE 2R (g #5
0.72) HEBEAEERER - BiRAFATHEE e h N L2E B
AT A: 2 BB AN - Sung SEA (2015) HURFFEHEHER A EE A H B B
(g.= 1.77) WHTENE B FEERE 5 L RWIRIURE - REEE KR (g.=1.13)
K2 HEESEERSL - Sung FA (2016) HIMFZEtigHIRBERE A EE
(g.=084) BLRSEEHER (g,=0.84) HIRIFRRGIRE « A5 B
WFZEAESRREAN — 2 - BT nT B R 25 B A 58 R AT Bk 2 mh A 222 ny 5 =X
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A[E e pEAh - AT RER KR A B2 E BB e B R ANl S R AT ED
EBE o RAHIWTIEEET BT ST EANE] B R AN [F) 2 7 ol PR B2 A0 8 i
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(&) TEEE Y AKFHE

F24EH - TEERE N AREDERMRZE 57 (75%) /R - HXHIER
& 10 (13%) RRR%E 8 (11%) & < EHRTEEE I IE i E =GR
A RT - MURRAITEESERREEE R E - BESMNE © FRERAT
Gh o 3R (g,=0.70) ~ Fff% (g.=0.88) MIES (g.=1.00) EFEEEER
HEHES: - HR > 0, EREEE - (HEERBOIRS ARG RE - O5F
= BRI E - v RATE R M EEARRME - REREEE
B REEEE IR -

(V) {TEjEE

T E B EITEIEE 2B TE » 63 2 nl40 - {TEIEE AT
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H T s B (FHEL PDA) - 34 (45%) £5 ° Sung F A (2015)
FIRFFE R FHe# H. (handhelds) ZHFFEEEUEHERS 73.3% » HOR AT
HEME (laptops) 15 26.7% © Sung F A (2016) HYZFE 5 =0 EE 2015 Z BF
FEREMHE] - FHEEEAL 72.7% » ATHENEMSS 21.8% AR5 HEE
Bl PO FRAFSE A RAK  HELE SR L] A R E - BRRiTe g T
ERHESTHE 75% » A 5% o] 1= 5 I e - ek B AU R U R 50% -
i BGET R AR BIIN (R R SEE R % ) FHEs B R E R IR A E -
HR - BREE R T nIHEER (g.=0.80) ~ FHE#EE (2.=0.76)
EURG (g.=0.54) B £RTHEEHA 3 M s 8
EREEHEE - b > A EUE I B s (A Tk B - (EAREEE
725 o Sung F A (2015) WURFZREE R FHEEE (g.=0.73) » EHFERES
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