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BRI EME A 2 E B - S 2 0 BRI R YR SB E 7R B B L s BT
G EES) > MR RANEEE S FETER AR ZREBEE - MEER SE FRE
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REW T ZEHRNRE -

(VU) #5 % {t (Elaboration) © FEF& B 5 72 5 B B2 AL SRALBRAR - Re BT 52101 385 & 7 8 1%
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FEEZHFHRFR MR EETREOREMS -
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WIZR 4 Frow o B B 4H B3 B 4H A i 0 B 12 R R Y P35 0 8 s R R Rl — R
B W 4H B AR BB o3 AT AR tigE - 0 &S REUR - WAHE A RTR
M7= R G g et B E /KA (p < .05) » BN o BR A o0 f 2082 RIS > B RE A R4
245 B AP At R SR LR 2 S A R

&1 71 =t FagicE |
- BA EEH RE A 72 t BA EEE FE A 72 t
KN PAAN
A A 26 42.69 24.09 24 36.67 23.71
%M 26 56.15 21.74 24 50.42 21.96
AieMZHE 26 13.46 2432  2.82" 24 13.75 13.45  5.01"

WIoWm BRI L E=SER A R AR

*p<.05

S .i&Fé‘éifr’iiP'Eﬁ’ £ 3

ARt gE £k L2853 M CANCOVA) fe B WW 4H 75 55 50 M B 12 0 2 72 52 > 5 b 4 ) 2L 8
H CRURTH A &R ) BHRE T (1R E ) AV 8 » DLPERR IR R RN 22 30 2= 52 P i gy 48
T PR AH P EL B Y RS, » FEHEfT LB By M R > TR e sl L B TH B [ ST R WY I 10 - W AR
B E ST A EERREE MRS - DUT S E B sl R ETHRA -

TS B TR TR L B T B § B TH 2 A A OB L 0 DU R T SIS TH A
EORVEE - Atse st B E B H IR (HE8E) syt BT R S (FLEIH) #
WA tieE @ 45BN t{H=0.89 (p=.378)  BIJRY4H 15 Al B R 2R b 07 e B =25 72 52 (p
>.05) - Bh&SSREREH - LS IE B S IE M & B LM ek o I8 BT 4H B2 A TR A 5 R Y o
R K EMHE -

LB ITAAZ LR B E L EIE (B HREIE (1BH) ETHETHFHEE &y
MrHI AT 2 — 72 £ 4H 7l Y 2 B 40 2 5L G FH (R RF 2 BIAR i J2 0 Bt Rk 22 (5] 8 PR R et - Ry otk
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% BRI AR VB EEEER (ERERARBRNFISEE
54.50 ; ¥ BB M BRI FIEYE 52.21) - JRH > SEYHEBERHE T REHER , Z
SEREHZHEG Rl  ERUNEEELZ T LA MFBE S 2 7 - 5AR 5 A

T~ ©
2503 2 SRR REA T

& 2R S5 HHEE 395 77 R F BEE
LB 8984.21 1 8984.21 30.32 <.001
/™ 64.36 1 64.36 0.22 643
HA 13927.01 47 296.32
28 23322.00 49

AR RHREREEDRIAIRZALER
# 6 EHMESHBEER ZAMGHGER  BrERE - ERBE G HNEE
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*p<.05
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The Effects of SE Inquiry-Based Instruction
Integrated with Physics Magic on Learning
Achievement and Attitudes Toward Science

Engagement

Geng-Zhong Jiangl, Tsung-Min Huang2, and Yao-Chen Hung3,4*

1Feng Chia University, Department of Statistics
2Chiayi Junior High School
3Feng Chia University, General Education Center

4Feng Chia University, Department of Electrical Engineering

Abstract

This study integrated the use of a physics magic teaching aid, Sudden
Appearance, into inquiry-based instruction, incorporating the principles of the
5E learning cycle to enhance students' interest and learning achievement. We
compared the effects of 5E inquiry-based instruction integrated with physics
magic and traditional "cookbook-style" laboratory instruction across three
dimensions: learning achievement, experimental attitudes, and activity
satisfaction. The results show that both instructional approaches effectively
improved students’ academic performance, with no significant difference
between them in the short term. However, the 5E inquiry-based instruction
integrated with physics magic significantly outperformed traditional methods in
terms of experimental attitudes and activity satisfaction, suggesting its advantage
in motivating students and increasing classroom engagement. This study
validates the feasibility and potential of applying physics magic as an
instructional tool, thereby introducing novel elements into physics education.

Keywords: physics magic, inquiry-based instruction, 5E learning cycle
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BETE Levene #5E F BEH t af mEE (2
E)

1 WAREEAY 030 586 558 36 <001
ARAMHEEREY 552 32.89 <.001

R L e 71.58 <.001 254 36 .016
AR ESE R 2.83  20.00 010

3 WAMEEEAY 151 227 569 36 <001
R 2 R 561 3598 <001

4 PRAMAEEREY 128.84 <001 568 36 <.001
AHRAHSFERY 6.33  20.00 <.001

5  IRAMEEREY 773.05 <.001 3.48 36 <.001
TR R .87 2000 <00

6 IRAMEERY 27.49  <.001 249 36 .017
SRS 2.60 34.54 .013

7 RAMEEERY 0.48 493  3.25 36 .003
EEEREES £ 3.27 35.09 .002

8 WMM%EAM 566 0238 112 38 2
A PR RS 8 L 1.00 16.00 332

0 IS E R 9.21 004  3.65 36 <.001
PR R AR 82 L 3.53  28.49 <.001
10  RAMFERY 0.30 586  5.58 36 <.001
PR RS 8 B 5.52 32.89 <.001
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Cronbach's a .69
HIE HHEHE oMY BERHEEE S HENE Cronbach's a ( 75 2 75 fifl % )

1 .64 .48 .63
2 44 .29 67
3 .61 43 .64
4 .58 41 .65
5 .50 .33 .66
6 42 .25 .68
7 .52 .33 .67
9 43 .24 .68
10 .63 A7 .63
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FEIE Levene f %€ F EEN t df BHEE (2

E)

1 RAHEERY 2.38 135 9.73 27 <.001

NERAEEERY 9.97  19.01 <.001

2 RHAMEEE®RY 12.31 .002 9.77 27 <.001

THRAEEERY 10.06  17.29 <.001

3 RAMHEERY 9.59 .005 12.17 27 <.001

A ER P AH 9 88 S 8 12.61  14.00 <.001

4 PRAMEEERY 34.66 <.001 10.91 27 <.001

N ER P AH S 8 L 11.31  14.00 <.001

5 PR AH S Ry 4.42 045 8.29 27 <.001

ARRAMHE S REY 8.53 17.29 <.001

I RBEFEARAR

EH Levene f& %€ F e t df HENE (&

E)

6  RRAMHSERY 50.71 <.001 11.96 30 <.001

ENEEREE S 10.49  13.00 <.001

T BRAMHSEERY 810.00 <.001 13.04 30 <.001

RERAEE S RY 11.45  13.00 <.001

8 IRAMHEERY 55.03 <.001 7.55 30 <.001

N ER P A 5 8 5L 6.62  13.00 <.001

9 HAMHSZESRY 3.97 .055 12.55 30 <.001

A ER P A 9 8 S 11.02  13.00 <.001

10 HAMEEERY 40.02 <.001 13.49 30 <.001

N ER P AH % 8 11.84  13.00 <.001
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Cronbach's «

.89

REIH TH H 4oy HHEE 1 REIE1R TH H 48 57 AH Be Cronbach's o ( %5 7 I il
)
1 .84 .75 .86
2 .82 .69 .88
3 .83 .73 .86
4 .90 .85 .84
5 .79 .66 .88
I EBERAR
Cronbach's a .90

BIE THH A AR IR TH H 88 53 AH 58 7 Cronbach's a( 75 # I8 fifl 3 )
6 .89 .83 .87
7 .85 a7 .89
8 .82 74 .89
9 .84 74 .89
10 .90 .81 .88
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