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1983) - EERPRELERRE B —RIARSRAVBIREEIE FIBK - TR BEERAYIRT TEERE
HUATFTEfE BB 23 (Cross, 2009) - [O]9EBRATEEZAVRE B 2 FAL B ERR
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ot SRR EEERAVAE B R ATHTRAVGER AT RE RS PIREK - LEieE S
ERCARETREL - iS5 2 > R TRV & 1 DA RS (BRI TR E A
SRS AT - B T IS RRECEON - RS TR ENCR (B - MRS
2002) -
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TR AR T - SRR B 2B B AL A BGRRAHUS AT
JI%E - 3lf H SRR EEZE A/ Y AFER AT — AR S B B KPR A TR
BIREEA > HNERIER - NISRENEREEAERRE - EEIERE
AP RAY A RERR T A FIF T8 A A R ) B RS PR S BRI 2R - 0 H ]
DIGREEKIE RAEAFERIE N > $ES B HTRS PIRBRELZE THIMER (Petricca, 2013) ©

BRI AV BT 8% Ted Williams (F5 H BRI TR EFBFHVRAER
=R ORI Es L HRRRERIE TR ~ 2. ARSI A ECRAVARI] » 3. RATHYBEERAE
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1990) - E2E 0 L E F B SRR B O F G E L » HIBRR L
HrEEMSREIRYBE S (White, & Gunstone, 1989) ~ B B HYHIGR(E (X2 DL EHE
L INTF ER B AV 38 E (Pintrich, Marx, & Boyle, 1993; Posner, Strike, Hewson, &
Gertzog, 1982) -~ AIFMEFZ LML SR GRIF - I EE T REE s B MRy
0 BEAEEEE ST RS FRE B o ERE - (HR A HNTERD RIS

PR R O R



122 PERHEEE 512 (2017,7)

TR BRI A IVERLS: » ISR E RN A

ER RO TE RN BB M CRAETRZm 2 DU IUES (Pines, West, &
1983; Posner, Strike, Hewson, & Gertzog, 1982 )

1. B R ERE S A WY AR 2 (dissatisfaction) * BEURERE F JFAKHY AL

S EARRETIIRL S, » BBEIRER - EE BRI R R R R EAT &%
FEHSHIEEE -

2. T B R A P B R (intelligible) © BURHTAVIEREERIE
Tt K IIE 2 AT LA By B Agery > (A - Fee R R A iy [ R BB
5R% -

3. HTL S B E AR VA S G EERY (plausible) @ HURHTHVRE SRR /R
ARG - Bl © BB BER RS A PR R e R 1 B R BRI F ATy
BE%

4. Wi B R ARER R A FHAE S 25 #0# (fruitful) @ BUTHTAVRE S AT A
JEFIAE R 2L B0« RSREFENYFEL ~ BRI RE IR A B I TR
FHAIRA G -

Ry TR BN 3G - B2 R i R MF 5 2 8 M 5w {5 (Bodner,
1986) » FAERIEEBRENELEEEES b B8 TR ST 2 E B
DS REEE R BLS (AR O RO T BN i - SR
BRI R RN -

PrT IS B BRI BEBRRAENHEE FAERENEE

(Rozencwajg, 2003 ) - 1&3ZAEJIEI S E M - BIEEAE - sOfE - fREORRTRE
AE /15 (Flavell, 1979) - [b4h » & 3¢a0 K18E /] (metacognition) i (1 & 22 E 4 54
M1 (awareness) #1175 Bl (management) {E A 24 E /7 (Kuhn, & Dean, 2004) -
Flavell(1979) f2 1% st FIEREm AL RS - Hh B & RIEE G - 25l R © fRasad Al
3k (metacognitive knowledge) Bi1% 542125 s (metacognitive experience) °

Brown $f ¥} 1% 32 58 A1 42 (W (B EB (7 (.5 + sEAIAY 13, (knowledge of cogni-
tion) BT HIEHES (regulation of cognition) « FHHRRAIFRERE 7RI & HERFH RIS
(self-reuglatory skill) - 752t 5 B RO B &2 E R - BEaTatE ~ HlE5TH
T~ P EEEEEEE ST (Schraw, Crippen, & Hartley, 2006; Tsai, 2004; Veenman,
& Verheij, 2003) - 5 7 » 1&EERIBE JIELE S E ] DASH B AR A T 0y
B~ 54l ~ BEEHSCERS - BUTRISREST - UGS TGS T 04T ~ aFE
PR AU SRS B HE RIS - IR P T o B - (I EER SRR A B B
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"R ABE NI EIFFA 24 H G EHE R (de Jager, Jansen, &
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BFEREAR - A SN ERG 2T EMENANS 2T BET - FrlEIn
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SEE > I HE T B B R Y RIEEE (Moreno, & Saldana, 2005) > —
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FEZ TEmE B E AR B o R - NS BRI RS B R
BORAEERMET ~ EHE - SRR E R T~ BRER TS
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HIPisE A% S (Internet of Things) 5 FEE MR 720 L » B T ME4R IS BT EhEL
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Media 474y it - FBEER 3 b 45 2 Facebook ~ Twitter ~ Instagram ZE{+37
WLy B AR -
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thentic Big data Retrieved from Internet of things and Cloud computing) » {¢FH K E
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BIRFETTENECE 230 TR fUE TS ARTHREMERIR T R PR H S Rl (73
D) > VRS EHEEE RESIETT T — JHERGRE (1R - FoRER X
N T TR MR AEHE A ST AT ECE i TR R B > APl SR 2
BREEEEREUE ~ BT - SRy ERIBAE 4 For -

& bl > AR RINERIEMREEXEEER » SR HGE S ERRT
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I HEBERE BRI 20 - RS E B B SRR SGERIRETT - AR
RERETHIREE -
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MR ER A R R 2 IRAB EAE - FROEERAE T — R GRE Y 275 Bl 1 R RE SR
BUE 2 (% - BUESSFTietAvEdR S « L R - 2. TR - 3. BERERT
]~ BEEREE B B A T I o AR B R AC B KR A R B R I A Bk &
IR > F-HE 2R IS ER PR EA BRI AR R Y T 28 > BERKIE S R ERRERA LA
HREER TR FIBRE PRI - SEBKEE B A RIS 5 BRI AR 2 BRAT Bt T Y 5
AL - BEBRAAE R SRR SR LK R P A AT - BRI BT 2R
FYERAL Ry km/hr > S2ERIE S R A DARD Ry BE A - Sk B A B e A Ay A FEE T
[ o SERRGE R S B IR ~ ANRIMIIRE ) - R EEREYIRITIERE (5
HEF - 1997) - LRGBS AEERET 15 TARIEE - ARUVEETIER
PREEZERIABEIER - EREEKIER N R G EhlinE T EmE R BT - 5
15 RZIGREIRACTE - MR HEITERET AT -

FUELEEN IR BT ETERAES ] - B —EER BTSSR E R - TR
SEEREIHRIN R - I B4 ARBITE B R SsFre (AR IR B & - AWM.
BEEENR R AR ARG - R GRS A ERAE H A TR
B BBEEIESAC IR SRR R - AT SRR AT AE LA A
PRV TERER > M A E EBAE AT - B E A BRERAY 5 U e
FEEAERGEER - AR T EEEEERE 25 EEE BRI -
EATHIEN B TR T - ATERERIVEE RyaZ DAL B 2R - IS WA B2 2R o
FERF IR R T TRRER L IF -

ARTHFERTE IRV EWERS Fy Zepp 23 FIZE EEAVIERRRUERS - & Se iR TE
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DAL RSB » WFAERERIAISRF L » DRI ERR I rh BIR R A &
(R 0.19F)) AR OFIRUR 0.232 ) » AR R i H 5]
BB DI TR 2R S BT A R B R BN K RIL DA Ea RS 23 - A
RO EH Ty 2 AR ALER A g g H A E AR AVBGRG - DURE SR THES
HYE R E AR -

Bl ~ WEFERTHR

RRWFE FZERTT FABRIC ZR RN A\ FERGE fOEHS - B INIGERIZ R
GREERE - BIGRIZE AT 15 WARIEE » {5 15 RZBRKHEIRECEIE
BT AT B AR TUEREIRAETT 15 E RS - fdbiEfTr
RERAE - RIPL A B2 A FEILUT SR 60 IHEESHE AR - ﬁ%ﬂﬁj’%ﬁ%ﬁmﬁﬂ%ﬁﬁ
=(EE TR > B RS A S A T E R TR B

TEbMy T R R IE R RN AR IR T E N E A4S T 01T (Repeated Mea-
surements ANOVA) » 55 = H0{7) T SZLLE AT AR fER R B B RR FE 2 PN 72 11-12 5%
B A PR R IR R T B — B t el

1. H R ET 2 AR

Fo— RVURGE B A RS R AR e T &k - e EIERE - 2
AR A BTl R A R B S - (R IRE ISR 2R G E B
MK B ARB AR ER PR AR ER E 3R T EAY#ESs -

I HRY & Rf A TR A (0220)

ERERRE  THORE  RERENE SREEA g

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Time 1* 59.5(13.93) 20.7(8.02) 0.269(0.036) -0.2(9.51) 11.2(10.72)
Time 2 65.2(15.48) 23.7(8.05) 0.255(0.045) 1.7(9.39) 8.05(10.9)
Time 3 68.7(17.25) 25.2(8.12) 0.232(0.041) -5.45(9.05) 5.45(11.13)
Time 4 74.1(17.19) 40.5(13.07) 0.225(0.044) -5.8(10.38) 3.45(13.77)

*Time: 7 A< & P& /¥ g B

2. EXEAIEIRET 2R

Fo T 2 AJE FABRIC SREZZ2R M N IR OEIF R HYRI - (NI IdE
PRARRA SR P BOE T RN R LT 017 (Repeated Measurements ANOVA) » 3lf:
#ETT LSD SREEEY - R RRICHE R R EIRG BR 2 ~FR 6 -

R 2 RERAEAE NIRRT (- R PO EELESER - SRR A
FEEMRAEDSITERT > FIGREHERREEEE 2R - 408 LSD HR&EE
B o S IERE HF R E R R 2 2 (p<000) > UK FABRIC SREE¥T
INTPR SR (LTSl
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% 24T B A RIE ST A 174 (0=20)

Source df SS MS F LSD
Time 1 2252.974 2252.974 42.1%%* T4a>T3>T2>T1
Error 19 1016.783 53.515

*HkEp< 000

a T4:Time 4, T3:Time 3, T2:Time 2, T1: Time 1

FERRFTERAE TR RITIR 3 Fror > SAEEIIRAEREERIET > X
SRRy TR E P BRI ERTE = - DT LSD HRELE T > &R
EUR GRS T AR S B 72 5 - BUR FABRIC 5§
BRI 24 TR R A E AR A -

# 3 i R €A PR A 47 & (0=20)

Source df SS MS F LSD
Time 1 3717.233 3717.233 100.2%%* T4a>T3>T2>T1
Error 19 704.975 37.104

***p<.000

a T4:Time 4, T3:Time 3, T2:Time 2, T1: Time 1

EERERIRE L EER 4 SR EHBE SR > 2 LSD H& LS
RANETR - SEUHTERRE S — I~ FHERSHE - (£ BIRER M4 EE
JERRE AR 5 = IR B8 — TUE R GE I BRI E R AV AR IEE -
RS > BURSMEE N B A e 4a i IR S IS YRR E A IE R 2 -

4 4 HIR TR £AF R B4 17 & (0=20)

Source df SS MS F LSD
Time 1 0.023 0.023 17.745%** T4>T1
T4>T2
Error 19 0.025 0.001 T3>T1
**%n<,000

a T4:Time 4, T3:Time 3, T2:Time 2, T1: Time 1

I EIRE HARRIARER S KE - BERNNENEEHERBEEZR > £
LSD SR EEHHYEER - ARSI TR SRR T H A [E B — K~ I
BREREHAPIEERBEER AR = KERERE AP EESE —TE
REEERE AP ETERE AR - NBERRRE g AF LR ERERAE (+10
& ~-50 ) HPRNBEREEAESRNAME  HENXERRIREH AV
HEAREHS T +10 & ~ -50 FEZ R > BURSBAIEEEREEA - HaEWrTar
SRCEVEERE T o BT E-SEEATYI TR AR E EARIRE
B U E RS PR FTER (LAY B I EDRDETTERE - RHER T FTEE R - $HEBU NN
B2E (11-12 5% ) HYE BRI E I TR IR i -

PR R O R



TTEIRHR R A B B2 7 %% —— LA FABRIC Z0HS i/ TSRS a2 s (1 129

%S HLD & EARIR R A 4 (0=20)

Source df SS MS F LSD
Time 1 573.6 573.6 14.845%%* T4*>T1
T4>T2
Error 19 734.148 38.639 T3>Tl
**%p<.000

a T4:Time 4, T3:Time 3, T2:Time 2, T1: Time 1

P ARRIER 6 KEFRENRE 2RBE AR > /£ LSD Fi&
EEgRH4E R AR R 5 DU SRR LU B A P9 E oy BB — R~ 55 R B -
HEEHRBEESER > A EEERE RS R A P EAN A AR -
VRN Fe A H R SRR S (45 [ ~+20 [ AR fa R IRt A SR AT
S FEVITIRREERE B AP EACE R TR +5 [ ~+20 2 - BURSAE
BB AE T A TsCE R ERE T > R TSR AT ST ATE
TR B AR LRSS W AT SL Y AR B R (TR - B ER I IeaE R
SHEE N NEERERE (11-12 5% ) HYRSEEAE (110 & ) HEITBIIEEA thaie -

% 6 FHF & FAF IR A A 1 4 (n=20)

Source df SS MS F LSD
Time 1 668.223 668.223 7.388%* T1°>T4
T2>T4
Error 19 1718.528 90.449
*p<.05

a T4:Time 4, T3:Time 3, T2:Time 2, T1: Time 1

J.E—BARtIBESN

ATERERFTE R RIS A N IR AR - SR RER O S R
R EREARNSFEIE > DATEAAE TZE2EINNEREE  FlR/TiR
11-12 R 2 fi] - IR eSS AT P (% SRtk R SR R BUR oyl Fy © 1 $RR
s 80kmvhr > iR fy 35m/hr - BEERIE ] £y 0.079 Fb - BRBRTE A RIRE £y -25
& EEAA R 10 £ - DUN R RS THEIR B E BT — A taE
A S IHEE RGBT 7- = 11 TR

R 7 REAEVURERS R P ERTEITHIE — A t e e R - &
REURBP AR~ BT =AY ERR S B R (80km/hr) 3R
EAER > MBS GCE RN A R P B R o B VUER
HEEEHCASEBEE AR - NI 2 EENBYGETHERAE - BRaEY
PRI R R R IR R R
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L 74CHE R H - 45 At % (n=20)

- SRS
I EE (Mean - #7320 ) t-value
Time" 1 80 (km/hr) -20.55 -6.595%**
Time 2 80 (km/hr) -14.84 -4.286%**
Time 3 80 (km/hr) -11.3 -2.928%*
Time 4 80 (km/hr) -5.9 -1.536

*p<.05 **p<.01 ***<.000
* Time: 74 fc & P g A

TEFHR S H—E A t i E &SR AFE 8 A » T R E—R
55 LGS = IR T R R L R B (35kn/hr) EHREIE LR o FEE SR E I R
TR 2R S P B SR AN o B T B U R A I W R O R
B H - S 5 {E 40.5km/hr 28 5 8 A5 35km/hr - FHEGER 2 RN ES
SHERKRE - BURSMEEN R T 2A F i AR IR R R -
%8 Lmeig B H - 4t T (n=20)
SHRE R

e (E (Mean - H5(#1 ) t-value
Time" 1 35 (km/hr) -14.32 -7.983%**
Time 2 35 (km/hr) -11.27 -0.258%**
Time 3 35 (km/hr) -9.82 -5.404%**
Time 4 35 (km/hr) 5.52 1.887

#p<.05 #¥*p<.01 *¥#%< 000
a Time: 7 & P& g &

PG R 1 A SRR B s R B 25 B P P B BB ¢ R
SRR 9 0 (R 9 ACB AR IREAERREIF IR L (00 H 1
(0.19 sec) FRIEREE 2 5 - FIACHHEHEFRIEIG R TS HE BEIAE - B4R
TG B e AR Y 2 ST » TR A ] DA 4ok ST 0 0 S R
i -

2OFH TR E - R4t L (0=20)

T (E TEMER t-value
(Mean - BR7E(H )
Time" 1 0.19 (sec) 0.079 9.596%**
Time 2 0.19 (sec) 0.065 6.421 %%
Time 3 0.19 (sec) 0.042 4.501%**
Time 4 0.19 (sec) 0.035 3.556%*

*p<.05 *¥p<.01 *¥*< 000
aTime: 74 jc & pF ¥ g B

HN R BRI E H AR L TR B R AR - — s
FEmy +10 FEF -50 EZM] - J% T ARSI ATGERIZHI R HARTE - (R TH
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—EA t iR E R TR L R R E [ Ky -25 & - SUBSET OIS RAR 10 Fr
N GEREUT > AFSMERESE ARV RRE A PRI IR EREER > B
N H AR EANE SRR -

210 3 £3 &0 - At T (n=20)

SRR

I E (Mean - B2 (E ) t-value
Time" 1 -25 (degree) 24.85 11.653%%%*
Time 2 -25 (degree) 26.7 12.705%%%*
Time 3 -25 (degree) 19.55 9.658***
Time 4 -25 (degree) 19.2 8.268***

*p<.05 **p<.01 ¥¥*<,000
a Time: 7 Jc B P& A g

AN E A R E T TR BRI AT (+5 EH] +20 2/ ) » B THh
PARERIE N BB AR - EETE— A t e N TR 2 e AR e [
By +10 [ o SRS AT ETTIVE — AR t i e HEERFR 11 fros » &R 80R
TEEE—I ~ 55 RS = AR I R B2 AR Y I A A B B A i 2 A
(BRSO IGERIE R I B g R R B S 2 B 2 5 - P ERAE » [
SR RS AR R B AR PR e i - BEETU IR B LR
BEE T (-6.55) « BURSMERINEEESE ARI AW S TEIIGER - mH
A2 SR M -

11 e % & 5 - % & t & % (n=20)
PR

Tl (Mean - K581 ) t-value
Time" 1 10 (degree) 1.2 0.5
Time 2 10 (degree) -1.95 -0.799
Time 3 10 (degree) -4.55 -1.827
Time 4 10 (degree) -6.55 -2.127*

*p<.05
a Time: 4 f pF 78 B

AR ERTE T 25 1% FABRIC JERIEZ > R TEIRI AR A\ SE S BRI R o
A > HETT O TR S - OB RN E ST T SRBUREEE AN
FABRIC SREZAVHISRES IR AR « TR R ERAVFRIRE TR FRI
Pod - EREE AR - BUGREE R A RACE BOSE ERRE A - R
PRIERF R T2 82 T3 bLEUe AE 2R > (HE4E T4 B T3 MW EWAE
EfEA - ERREEARR CANGABEER - MRS ARIREHARSRER
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R E R o R ARy - AR T1 B T4 REVHEE SR - NIBEIEHYIL
LA EEE N -

P AT E— P PSR TE — A t e - (R AT BTl E
L FEEARME T1 ~ T2 ~ T3 RIFBIEBIABZE R » (L2 I8 RA 2N
T T4 AIC &I EZ R - R RIRERFMEFRIA ERERBEBAEEL - (h2AFIE#
EAR > NBFHC&Z WG o (LEIKREF AR LB E AT 25 TR
EER o BURNEAFRIRE AR HhAE D22/ - fEEAATRE - AR
WS RBU AR AIIRI - BICPEEREARE - BEEHEEHEIR
B2y IR B R A R G N > ISR TURGERAR I B R b SRR S R > B
IRATGRIEESE AR - BN AEREM B TR i — P 5T Bl oA -

R FT AR GUEE o R 2R~ 5o 2R [ B A R PR @ e ] R B B R
FABRIC sRf2¥#f bl = (EHEREIR A HE 2 (HE Bk E H A AR
RS2 MBIk A B B A 28 S B Rl Fa i 26 - il - 224
HIFIRTAEE ~ SREIFEEE © SLRTAVITIE i Bl MEBR B ET TR IT (S
HE—EERx T - YRR SR E A AR AR - s E
B (EE - HESE ~ B ZHERIES > 2015) o GEREUR - 2 d|giFEmNE
LR B - BN IRE AR ARG HEE L - Jeaist B
RAE R / 4 FAEEE FRY7=EA4% (Chi, Feltovich, & Glaser, 1985; Hacking & Law-
rence, 1988; Slack & Stewart, 1989) {Ff5H T FEIEFFENER - HEHIEWE
fl - ARV EE AR ZESE » DU RSEMER (systemic testing) E
— MR R AT PR B I REAVIZ: - BIEERBUAEREREAT B - (A TR
T2 A e R B A F RIRE A RV 4R R AR SRR NS, - B B e S B R e
& (Hacking & Lawrence, 1988) » thgb/@ R AL - SR ETha b AR SR
B R SR SR © ANTUATTFHAVERA » B9 RIAREZIIISR - DLURAHRIEREE
EILE| SR o Aa Wl e RE R IR (S=id s ~ SAMH ~ A & - BOCXBLRIEF
2016) - FSRAEHIAERAREIGRT » B INER A SCER Bl S Mt fntiaE ) - RIRE BB ER
e { AN ARR G AR - N #s AR E H 1% &I I SR &R
VAR I

WE B R R D » 30 PR B R B A s | Sk Tl 1 RN SR T PR 1 B A
PRI B M s IR PE 7T 2016 FEE P REBRE T - RIS S
SRR BB R IE T2 B E b - T AR ST 2 ek S A Bk B 1
EHENGE R IREK B ER 5 > FREEE B AR B R RS A E R
o FEILIRMLDIEE B BIER N BB EIREI B A HRN - BiETHD EE G E -
MR EERE - (TEREER T EBTERE BN SEAEE R E EHEE
Z4h > HEEAEEEAETE R A B EmE T SRR AR R E R B E
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225 3CRK

TR (2010) - EAIEREEHBIG S B S ZHET - £ 1ty > 119 110-
114 -

TR (2005) - SHEAITE - SEFHETEMIEE < % RRT - 86 50-54 -

BESESE SRS (2008) o SEBHERITRRINE Y itih « A LA WT > 12
340-347 -

BETEFE (2006) - SE{FSESSHEBRATITE « W FcAT4e » 53+ 108-110 -

RS PR (2002) o EEIRITRRARIEEE N - + 24T > 59 41-
44 -

wIAR ~ FEE ~ B~ RIET (2015) © TEIRHEEIER NREE 9k 1% -
DIREERHERE AT Bl » 7 25 8 Y > 35 125-140 ¢

wlEss ~ AL - S ~ BCX - RIEF (2016) - {TEIEEE AR/ MERK
a4k - DSEREISRERAZ B - 7Y T 2016 Sefr 2 st & « RS
B BRI FEE Y EY AR BRI R TR D RRAR S B o
AR ARUIPA PR S

FEHA (1997) - thrk 2 — g ing thk - 20T © Pl -
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AR A A FH 95 1-10-0
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1115 27-32 o
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Abstract

During the past decade, the mobile technology and wireless technology made a great
progress. By means of these advance technologies, they provide versatile multi-instructional
models, curriculum designs to teachers. Take the advantage of these mobile devices, cloud
computing, big data and internet of things that will enhance individuals’ motivation, docu-
ment learning portfolio, and foster the ability of critical thinking as well as reflection.

According to previous mentioned information technology, this study proposes a model
of FABRIC (Framework of Authentic Big data Retrieved from Internet of things and Clouds).
The FABRIC integrates these contemporary information technologies and instructional activi-
ties. The main purpose of FABRIC tries to use different technologies separately (Point) and
make connection within different technology sharing the relevant data (Threads). Finally these
threads will interact to weave a Fabric.

This study tries to apply FABRIC model to Tee ball barrel swing practice. The instruc-
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tion provides authentic and real swing data after every barrel swing. Every barrel swing
performance will show on mobile device. This visible data could enhance the performance of
loop includes data analysis — evaluation- strategies making — execution. Every barrel swing
data assists the individual to undergo the loop that will facilitate barrel swing performance.
This curriculum contains 5 periods of class. The sample comes from the same class of 6"
grader (n=20). All students have to finish concept learning in the first class. Sequentially, all
students complete 4 periods of class barrel swing practice. Every hitting data were collected

and analyzed. Research reveals the FABRIC model can enhance the performance of barrel

swing includes barrel speed, hand speed and time to impact significantly.

keywords: Mobile learning, Wearable device, Physical education, Tee ball

PR R O R





