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TEVEENESGIATTE) ST (mobility) Bi{EF]14: (convenience) HYER5E 4= HY
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ZReid - eRIHE - 2009) o
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WA AELEEM: (Chen, Kao, & Sheu, 2005) -
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AT VAR L SR EN SRR AR (dissatis-
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FHE (E R EE IR T 2R £ R (F R (Bodner, 1986) » 75 S KFE2EHY
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FHSCHSEIRT (e AIZORH R A B L T T B MR = A © 1. RPEBE ~
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SRR B FE RS R C o RS AR EIEE ] & = (Cat+Ch)/(C+C) -
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LN - DUk AR LR - MM AeSEEH H R RFERIRE HIH - 5
e BRI B IR FEIE R H etk - #Em s 2224 205 H AE S LAY RN B H
SENERER R 0 RN DUAE A %?&um)ﬁ}ﬁ HHAEL A BRA A EEE
g -
RIOES) T HE LU & £ FIATTEN S E Rl A B i T2
SRAE Y 2 A 17 B H B AR R T  JE BN R R D EER (3
160 73§ ) - SRAEETEWR L Fr - SF—EUEEIRM A T Housss | o FEEH
FEE RS HEMER - A5~ RIG=3HEr & - WA S Moon Globe app 258 5%
BERmIE H 89 H L EEC st oo R s 58 RN T A AN, - EENE
2 H S A BB E RIS T H A S LAy 2 B B H H A B LAV R A
F=EERALE T HE—H, - EEE RSB A BB EERNIR (4 - TAESIE
AAEARHEHIEEE H I - S0 R H IR & K A ARED SEUEER E 22 T K
FARPKER - TERMETHGEIERTE - B2 - IRl R T -
10 R st E - A
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TEEIAE B HF ] JEEE

| F #2 f¢ Wonder APP ¥ Solar walk
APP 177 B B2 AR SRS ~ A oE ~ HEER

SRl Ll iPad ~ Apple TV - Hiffy 10 ¥z & > F| FH Space Journey APP Z
AR BRNERE RS
iPad - Apple TV -~ Efg - K] B Solar walk APP Ei Space Journey
2. 55— Solar Walk APP ~ Space 10 APP 1 Bh A4 N = (H E RS AH T
Journey APP ~ Wonder APP EAkER
iPad - 528k - Moon %35 Moon Globe APP j# 52 4= {14l 2%
3. R#EHF Globe APP - Nearpod APP - 20 GECERAEGE N E H 69 H B 2R
iPhone (BcE&ETEREESRE )
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EE TA A F
TEEINA B HEF ] yEEIE R
iPad ~ HZAE(E ~ Moon
Globe APP ~ Solar Walk
WEE L ES S R B HEEIN E T
1. BB eg APP -~ Space Journey APP ~ 15 o . -
Wonder APP - Airdrop - REMEIRZ DK (BlEEERE )
iPad fHf#%
i3 /EEL Moon Globe APP 2248 H =%
2. WRER BT iPad ~ Moon Globe APP 15 Mkﬁal?ﬂﬁ?@?ﬂlﬂ’]“fbtﬁﬁﬂ (Bc&
BEEE )
iPad ~ Apple TV ~ Ef& -
3. G Space Jourmey ARP * MO 1y e 1 gpm sy

Globe - Nearpod APP -
iPhone

S ED)
TR,
1 S AR LR B

2. AEHwitesm i A AEELAYIER (29 ~ 30 K)
E= HE—
TEEIANA BEERR A 5 R EEN AR
5 iPad ~ Apple TV ~ Efg ~ 1% 15 {E 1 Moon Globe APP 224 H 1%
LADARR Moon Globe APP 10 S(ERIIER
2. WERE iPad ~ Moon Globe 15 G4 H eI L BB B R (5
« iPad « Apple TV ~ Efg - FIIF Moon Globe APP (1 H AH &A1 Y
3. B Moon Globe APP Y sxmmEnm
TR MR 2 Bh 22 H Bkl E ~ 21k
4. G EE) iPad ~ Apple TV ~ Eifg - 5 NEify ~ FEHHEL L LSRR - WRESIE
e Nearpod ~ iPhone B H AT E H B8 H BRAE S E AL
B
SN et )
BEZEER
1 BwanH e LB E R
2. REAMRUAEIE HIHam oI RERY B AE - Sife 5 A Em g H
3. AR E R E S H R R

o 3 ¢ R Bl
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VIR ¢ RSAHRER

EBE R ] EBEE
IRLEILTR
= (R B

FIFEE LI AR B A B

iPad ~ Apple TV ~ H538 - kL AFT P 0

1. JFzantt Nearpod 20 R F MR B S e HuE R E R
HHA

2 BT R iPad App!e TV - Eig - 10 2’%{?2%?}?% ' ﬁ%ﬁ?i%%@lﬁﬁ%
Nearpod -~ iPhone AR - RO
iPad ~ Apple TV ~ Efg ~

3. EhEEMHHT P 10 Moon Globe APP - Space Journey APP)
Moon Globe APP -~ Solar T 15
Walk APP A TIREG A S

ALV E N X BB B TEHk B iPad T Bh T HEE > WESEHHREE:
RGBS A L 2 W 2 BB R % - Wi & Apple TV ~ iPhone B fie 4 48 BS (Al 2855 -
JfE FEAE 202 |- JE F 2 58 APP HiJ24 Solar walk APP ~ Moon Globe APP ~ Space
Journey APP fH BRSLIEE H HH BRI 2 RS (L EEH BN 22 HHAS - 12 BhBEm RS
B AETTHIER A Nearpod APP » #4511 Nearpod APP ELA EHRE ~ B & M5 B RN £7 65
Thee BB AT e T 2 2 S E R & (B 3 A ) » Bt - TPdEsEE (
4~ [& 5 Fr ) ~ BT (18 6 Fon ) ~ iR BlE el IS EEE) (& 7 -
8 AT/ ) « AXEAH (n=42) P2 T2 E R A " HHEMLAVRAI, JEF) > &R
B A—6 iPad #E{T EAERIZEEN » #E6I2H (n=46) HIIER A4 Xy )y =UEf T
BN TR RET - BHEERTEELUERE - SRRt
HHEERERE R By 1 - PERISRG e 2e JE R 2 s 2 IR - ST HAHEZAIE
{ AIDAR AT B R AL sR BIPTEZE A AR TERE - (ERRIEBCERIE R A RS H
FHELHRES - A2 DIBETEERSATERE - BAE G TEE HMHEEL - WIRNER
4H— A\—5 iPad & HRME -

PR - MR R IR E R TR | (RIS
& i 25U (H 2 Nearpod( 275 (&] 4 GUEEIG] ) - (EsRAE Ml T AR A TR
& (2%(E 5 155E ) - H7° Nearpod £2 4t BN [E]6E » PRIEL 2T =] DL 57 & &
RS SR TR 2 (2% 6 ZUEER2ETER) - BB DURF 2 AT B4R A H
Nearpod LU EERE RS DIRERF A RS R ZRF A 2L iPad [ #TEY
(2FE7HR) -
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A O wylbmy  Expire Fnearpod Q Y Upgrads for FREE ®
viskomo AL
fJnearpod e [, e
g pE

®!ﬁ2 ®5.‘E9',!.’;: Lesson 3 @gg:at Lessan 4

S=Ea7EitLesson 1

oy J Jeas by J et by J Jaes By J Jues
4o BO o [ X -
Tap here to begin!
noen
® EXx&TE{ELesson 2 @Gmm Started
by J e by Nearpod Team
58 O 0o

B 3 Nearpod #iciz % % + i@

i+

(D mmEms AR sAM RS GDS

@ c

| O
seecn@ -

M 4 Nearpod #) ¥ f2 3% & 34T b1

E [T TT

°r@ CACET

& PETEREMSERE G
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M5 Nearpod ) &t 4 2 (¢ § 5§ 0l

092072014 [P ” ﬁ-"
-
»

0202014 &£ %_.
-
»

oazaz04 EEE or ?: -_n::%

e el v M g é"
-

® 6 Nearpod # 4 # #7dp £

73 Nearpod B2 iPad HYZEE - FENH DAE S SN —E R L - $THEEENE
GESETTRIRERER - DAL 7 B8 8 AYsE Ry > S24: TR H AR BAYIE P IEREDE
Bl > bR A B RERD ZEFM A iPad £ DUk EE 8 ISR
e b ROCEAETERE > e ] DI TR A S A ERVES R TR R
HETT RGBSR S » 55w o Z1& > FUANE B # AN T L #Y iPhone ji Moon Globe
APP M EIER R IREARERE Y > SRR A RE SRl LR P R A SR L B R 2245
RIAE >ttt EZREEE B - EEEE T AR AT S E R EE
A EEALIA Y Z R B SR EMR R SR RIERE - BRI TEIRSRABERR T B
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AL T AV EERES) - A ER e BB TR FREE S HE (L APP > L)
FERERIE ~ SERk AR SR ZR BIERE - FE ERTT B R R ML Bl e 0 B Z AT T
FEEDHET ~ AR RS E BRI B T AN A R S
LeFHRARER S S B B

B8 SEEFFEAMHFTERDTFY
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Bt~ WE5ERER

ARIIAFTEER FEIRF TR E A B 2R A B B r Bl B2 A1
EERIE 2 BOETHE - BRI AT ~ (RSB GE[EE » KRIRE
B ENBIEET O - RS %ﬁffﬁﬁﬁ,u BRI S =
RRFUTEIERE E R AR BLE G BN R B ORI AR - T IL8
Bt - £ IEFHETT ANCOVA 7317 Af %Lﬁﬂ 3 AT Z*%%E??QET’E%
RERZ /KA » FoRMAHE AR AR IR I A 5 - o] DUSE— D rT B IH AT -
ISR ATV AE IR - P RTAH 2 AR AR R %ﬁffﬁﬁfﬁéiib%'ffﬁﬁﬁ Y
85 (mean) ~ fEEAE{iF7E (standard deviation) ~ F {B Ei54 5. & (effect size) 48 HipkF= 2 -
F 2 0 APRRF SRS eT SRS %84 17 (ANCOVA) & % - 4 (n=88)

EhasH (n=42) PEfi4H (n=46)
HiHI 3] HiHI 3] ANCOVA
Mean Mean Mean Mean
F(1, 85) d
(SD) (SD) (SD) (SD)
0.26 0.86 0.15 0.19
S 25.775%** 111
FHERRE (0.543) (0.751) (0.42) (0.401)
0.21 0.23 0.28 0.63
0 14.351%** 0.82
Sal (0.415) (0.431) (0.688) (0.531)
0.42 0.09 0.65 0.22
PR 3.581 0.31

(0.547) (0.37) (0.525) (0.467)
***p<.00  Cohen's d= M-M,/ S (Spooes = POOlEd Standard Deviation , Syeq)

#£52%2 2 1Y ANCOVA 73 i1 1% MM S RHEE ML S 805 B Bp4H 0.86 B G 4H
0.19 - AN ER B a4 0.23 BIEAT4H 0.63 » 2K EML SRR E R4H 0.00 B
B4R 0.22 - ZHERCRAERRERIEE S (F (1,85)=25.775 p<.00) - Bl A RS2
Z /K (F (1,85)=14.351 p<.00) - f¥ak BRI AR /KHE - {F effect size J5TH] »
RIS H B S A BT TSR M A RS EHSERUIRE (d>0.4) - fFiK
SERE & A Ry o RS SR B (0.4>d>0.25)( BRAEEL » 2006) »

2%7%T%)\ﬁi@fﬁﬁ%ﬁﬁéﬂ@%ﬂ’?ﬂ?ﬂﬁéﬁﬁﬂf BEZERIERT ~ (RHVFRIR - R4
i o i B B 4H B2 4H B2 A oy BT TR t i e o - P E BRdH &S R Bk
3 R RIAH TS R RR 4 -

23 Bk~ (Bl AT A (n=42)

SRR t
Pair 1 AR REREL - ARS8 -0.59 -4 5
Pair 2 FHISS A REREL - RIS A RS -0.02 -0.25
Pari 3 iR RS0 - TRk RS 0.38 3.96%+*
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*p<0.05 **p<0.01 ***p<0.001 by pair t-test
1% 3 BN - HERRAHERAAERT ~ RAINYREAE RIS B ok & T T
HESD A 25 (p<.000) - fE 55 A SO HRIREEE 2 5 SREURIEBE{TE
EEMARSZHNESR2AN S SRR R BT H A =R
o4 prdlmoa o~ fapl R g A 49 i (n=46)

P 5 t
Pair 1 FiTHIRIEHBE 20 - (AR S -0.04 -0.49
Pair 2 RIS AL B - (ISR R 0.34 262
Pari 3 FiHIK LS8 - (kB 043 0-365™

*p<0.05 **p<0.01 ***p<0.001 by pair t-test

R 4 TRIBTREGAER N SR AR SRR A e HME AR
& BB B TT U R R B YR B A R B (p<.01) -
R ESAMSAIEEEZR (p<05) - 5 ENEESA M SERE » ZH
SHERAEAEIR P28 - MHEATAP B IR BE R E 2 R > Bz
EE S )N SRENPRES] e NG 2 L ITUNED

fh ~ fim S ik

AXR FHER G TEZE M A B NUFER AR T AHEZE | 25
TrEE  WERFEA FEEE TN B A B R BGRGEEY - M taE SRR A
{TENEE BN E o] LU = B ha s 2R A ny B R (] 284 > 2002 ¢ A EEAT »
2010) - WF5T4E R E AT B E S RS A E S R (K S A RS e 4
FEELEERRE 2 5L BURTTEIER S M A B AR EH A 22 7 U mT DA B S Al T 2%
TCAERVEESEE) o BRSBTS E - ERE-HE W
TEIRERE (5RHTZ > 2001) A] DAfE S 2 A LS 2 oy > M flaH 2
B2 R = 2T LBEREE) WP SR A A EE - BEHNSH
B E S MR E R RS - 52 THEEMANEE T ENEE
FHEIEMAFZE > FlU17%E# Moon Globe APP F2{1t 57 £ HAHEI £ /BB LA 8% (T (
i > 2001 5 EER 0 2013) HAERE EAERYEERCA ERAYRSEE -

WHT 3 TR R H 22 AR B AL A [FIRYV BRSSP A NF S TR R
e (£3525 > 1992 5 =HEEAL » 2010) - JEBIRHIRYIRFTAE AR - SHiEfE e g
HYEE RS » TR e o DUE A S T BB R LIV BN - K5 | B4R
TRVEENES: > EERCBEER EAE (BRSEEL - BRI - 1995 5 FE4CHH > 2008 5 5RHT{~ >
2001) -

TERCAHNI B t i ESE R T - B ER AR R R R S B
R EMESEERE AR > BUnEETTEIRHAVEFM: (Kynaslahti, 2003) £2{£2;
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RIERRE_EAET TR Ry AR SR A B A > DR (o Y e iy 5 U 738
FIEZEFE IR R M S E IS - T Bh AT TR - IR ST Bl ke
so AR (Moreno & Saldana, 2005) » S FETHER AR B2 AR BE 528 - S
PERIAHDTHAERR TR M R E A R N E R BB C A B
2R BnEGEEHNREELR BB A ERNFEE - HE—R1E
FESERGSEOT A 2 INAVERE - T E3 AR AT - (RN bR =
o BN EREE TSR A RN R MER RN R A A R
MHELHEERE - fEEERERBI S SR Se M (HUEBEEA > 1991) - MHBAAYHIZE
EERIFRE H1R E Z AR ST T 5 -

AR FE L EZEBUNUF LR BB S > B BB IR B R
5 (REIRIATRAVER » sefE AT > R EIR A SCERZER - BIAE
AT T o] CASTH S S0 oA - FERTFE RS B il DU A SRS R B R
BWARE - PSSR HENRA LR EE) ? IR BTN RE
FEARAA B RS L o] LUE B FF M IR AR AR E BT R AR PETBy
#r o

TTERH A AN TG Z B FERARAFIRIETEE A i is it
FH > LEAASE EVERERERE - MMERBRBUBR - st
(digital emigrant) 401{a] 1f ¥ 72 6 8 fir JF (B ER A (digital natives) (xR EE » 2013)
HEITHEOM - FETAA R S SR L b A ERR IS AR AR A APk
Bk — ({8 > 2009) » ARARHANE REFETH BT B R AR B A B ERRE ST - 1E
BB R P h - B AT RHY BRSO AR 2 - BRAIRER &
B EREEHEAZAIERE - I Frel G TR U A A
(HTLHE) > 2003) -

2% 3R

JiXFB ~ IS RE (2012) - B/ NTULELR R A B B A O B S B Y AR R /
SRR BRI N 2 BRET - 18 %7 0 7] > 358> 20-35

FE1R (2009) - BHCEETFIE ZH " RHIIER RIS | DURA- HEP S - 27%
FigT v T 2425180

TG (2001) © EEHELA B ABIRHRCRIRAEE - #fF = 3 > 112> 59-64 -

T3275 (1992) - BN TL ~ NERERAARE H Sesh BBl B2 i KR TR Y
JEFH o 17 2 fm e F g 4R > 235 357-380

HEDE ~ BRGS0 REEEERE (1991) - -] & p Xtk F ey - 20 Al -

fa] ik (2002) - =& AR B B S e e AR R AR - T e o
87 > 22-48 ¢
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ARECEE (2013) « BB UNHVEE K - kv A 4 2L X5 B 30312

= AT (2010) o B/ A AR RE S B SR S B2 A ER T Ak B EL R I 7 S BT -
AT A~y BT > 10> 109-138 -

AU R R - B - BDShE L ZEEH (2004) - Meeting tomorrow's
technology in education — B AT AL E R AF /T B E N HE B8 - FE
TBUCAKETIHSY - Brcr KT Eimil T Vi@ pIir~42 842 7 4%

g, o =k e

GRS ~ BRI (1995) - HAH &S Z s - f7 < 847 » 40 » 509-548 -

BIOREEL (2006) o & i 77 3 22 53 A 45 ( AA#K )-SPSS ¢ < AL § R T ALA 47 # b
fat7 - 240 ip -

F54C A (2008) - 3D Eh#k i 7R B/ N U AR 4R B 2R AR I BUER IR - DA AR s
B o FEEARSRHOREE FHF 2008 T 42 e RFF 3t & 0 B -

FHTC (2001) - EHEAAE AR BBEGET - R 3 R FRT F i K
THEI 17> 85-106 ©

BEH (2012) « T MFAXNE FoRT FABE D B (7 ) FAPELA KK
it gge FAYHHET 201549 H 14 H » f&H * http://priori.moe.gov.tw/
index.php?mod=about/index/content/point

PRAELHT ~ AROAE (2007) » fTENERETEEE EAVERIEL AT « 2 Bt sy 7 7]
40 > 31-38 -

WA~ AR (2009) © EBEREMATEIEE 24t 2 BB E ST - B2 4
B HP1 T EAR 435 17-37 -

EUGAL (2013) o /NPU B ZRBLARTE RIS R EE ~ DL TR A e ) Bon iR
Ealw %@J 17 KT A SR T > 270 45-64

B (H (2012)  {TENEBURAT A EELE SR EEM] - T&D #3u » 141 > 1-16

BiIAS ~ HIRE (2003) - LT EBEHEETE LAEMN - 7Y T3 0 200 7175 -

2Ifh g% ~ BRIEIT (2009) - [TENEEE B AR ZIIIE o [EERRE T i 4 L &2
gIFTE A ¢ o ZIRT -

BIFFR (2012) - (TENEBEL L (MERE - @ frdR 4 - 210 1-15 -

A SLED (2003) © FEMRIVFE—EFEFRYAE - 7 T3 0 20 68-74 -

FERE = ~ SRIEME (2005) - B/ NEERSEFHEEEH IR - M2 4 A Fin
B3R > 18 » 59-86 °

FESRHT ~ GRUGHE (2009) - 4EFHIATE 2 — IE BT 2 EEITENEE - 2 B8
T P ) > 425 96-108 o

Anderson, O. R., & Demetrius, O. J. (1993). A flow-map method of representing cog-
nitive structure based on respondents' narrative using science content. Journal of
Research in Science Teaching:80, 953-969.

TR R H



TEFHEA SRR — AR LRz 19

Ausubel, D. P., Novak, J. D., & Hanesian, H. (1978). Educational Psychology: A cognitive
view. New York: Holt, Rinehart & Winston.

Baxter, J. (1989). Children's understanding of familiar astronomical events. International
Journal of Science Education, 11, 502-513.

Bodner, G. M. (1986). Constructivism: A theory of knowledge. Journal of Chemical Edu-
cation, 63, 873-878.

Carr, M., Kurtz, B. E., Schneider, W., Turner, L. A., & Borkowski, J. G. (1989). Strate-
gy acquisition and transfer among American and German children: Environmental
influences on metacognitive development. Developmental Psychology, 25, 765-771.

Champagne, A. B., Gunstone, R. F., & Klopfer, L. E. (1983). Naive knowledge and sci-
ence learning. Research in Science and Technological Education, 1, 173-183.

Chen, Y. S., Kao, T. C., & Sheu, J. P. (2005). Realizing outdoor independent learning
with a butterlfy-watching mobile learning system. Journal of Educational Computing
Research, 33, 395-417.

de Jager, B., Jansen, M., & Reezigt, G. (2005). The development of metacognition in
primary school learning environments. School Effectiveness and School Improve-
ment, 16, 179-196.

Driver, R. (1983). The Pupli as Scientist? Philadelpha, PA: Open University Press.

Eylon, B., & Linn, M. C. (1988). Learning and instruction: An examination of four re-
search perspectives in science education. Review of Educational Research, 58, 251-
301.

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitive-
developmental inquiry. American Psychologist, 34, 906-911.

Hadwin, A. F., Wozeny.L., & Pontin, O. (2005). Scaffolding the appropriation of self-
regulatory activity: A socio-cultural analysis of change in teacher-student discourse
about a graduate research portfolio. Instructional Science, 33, 413-450.

Hoppe, H. U., Joiner, R., Milrad, M., & Sharples, M. (2003). Guest editorial: Wireless
and mobile technologies in education. Journal of Computer Assisted Learning, 19,
255-259.

Jeng, Y.-L., Wu, T.-T., Huang, Y.-M., Tan, Q., & Yang, S. J. H. (2010). The Add-on Im-
pact of Mobile Applications in Learning Strategies: A Review Study. Educational
Technology & Society, 13, 3-11.

Koole, M. L. (2009). A Model for Framing Mobile Learning. In M. Ally (Ed.), Mobile
Learning: Transforming the Delivery of Education and Training (pp. 25-44). Edmon-
ton, AB: AU Press.

T A



20 HERHLHEE 411 (2016,1)

Kuhn, D., & Dean, D. (2004). Metacognition: A bridge between cognitive psychology
and educational practice. Theory into Practice, 43, 268-273.

Kynaslahti, H. (2003). In search of elements of mobility in the context of education. In H.
Kynaslahti & P. Seppala (Eds.), Mobile learning (pp. 41-48). Finland: IT Press.
Moreno, J., & Saldana, D. (2005). Use of a computer-assisted program to improve
metacognition in persons with severe intellectual disabilities. Research in Develop-

mental Disabilities, 26, 341-357.

Nash, S. S. (2007). Mobile Learning, Cognitive Architecture and the Study of Litera-
ture. Issues in Informing Science and Information Technology, 4, 811-818.

Novak, J. D., & Gowin, D. B. (1984). Learning how to learn. Cambridge, MA: Cambridge
University Press.

Pines, A. L., & West, L. H. T. (1983). How "rational" is rationality? Science Education,
67, 37-39.

Pintrich, P. R., Marx, R. W., & Boyle, R. A. (1993). Beyond cold conceptual change:
The role of motivational beliefs and classroom contextual factors in the process of
conceptual change. Review of Educational Research, 63, 167-199.

Posner, G. J., Strike, K. A., Hewson, P. W., & Gertzog, W. A. (1982). Accommodation
of a scientific conception: Toward a theory of conceptual change. Science Educa-
tion, 66, 211-227.

Rozencwajg, P. (2003). Metacognitive factors in scientific problem-solving strategies.
European Journal of Psychology of Education, 18, 281-294.

Schraw, G., Crippen, K. J., & Hartley, K. (2006). Promoting self-regulation in science
education: Metacognition as part of a broader perspective on learning. Research in
Science Education, 36, 111-139.

Tsai, C.-C. (2004). Beyond cognitive and metacognitive tools: The use of the internet
as an 'epistemological’ tool for instruction. British Journal of Educational Technology,
35, 525-536.

Veenman, M. V. J., & Verheij, J. (2003). Technical students' metacognitive skills: Relat-
ing general vs. specific metacognitive skills to study success. Learning and Indi-
vidual Differences, 13, 259-272.

White, R. T., & Gunstone, R. F. (1989). Metalearning and conceptual change. Interna-
tional Journal of Science Education, 11, 577-586.

POEREIR R B R W



HWERHLEET 4:1 (2016,1) :1-22 m%%ﬁi

Application of Moible Learning in Science
Learning - A Case Study of Moon Phase

Chao-Ming Huang ( Corresponding Author )

Jhong-Shan Elementary School, Yilan
E-mail: stanely503@gmail.com

Chi-Wen Chang

Jhong-Shan Elementary School, Yilan

Wen-Hsuan Cheng

Jhong-Shan Elementary School, Yilan

Kuang-Yi Wang

Jhong-Shan Elementary School, Yilan

Abstract

This study explored the effect of mobile learning applied to science learning activity
“moon phase.” This curriculum contained 4 periods of class (160 mins). There were four
classes of 4th graders (n=88) joined this study. These four classes were divided inot two
groups included experimental group (n=42) andcontrol group (n=46) randomly. The experi-
mental group accepted the designed mobile learning intergrated instruction and the control
group accepted traditional instruction without any mobile learning techonolgy. All students
took pre-test before formal instruction and post-test after the instruction. An open-ended ques-
tion was used to retrive individual’ s concept about moon phase. The performance of tests
were categoried into three attributes, includes science concepts, alternative concepts and mis-
conception. The ANCOVA finding revealed that the experimental group obtained more science
concept than control group significantly. Moreover, experimental group reduced more alterna-
tive concpet significantly. In order to explore the effect of two different instructions, pair-t
test was applied to the both of groups seperately. Finding revealed that the experiemtal group

showed the significant difference in both of science concept and misconception. The finding
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indicates that the mobile learning integrated instruction might offer multi-function instruction,
includes peer learning, real-time assessment, monitoring learning outdcomes and remedial
instruction, moreover it could enhance students’ processing of meta-learning and metacogni-

tion.

Key words: science learning, mobile learning, moon phase
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