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[Abstract] Objective To evaluate the application effect of the blended flipped classroom teaching mode on
the academic performance, critical thinking ability, and teaching satisfaction of radiology residents. Methods ~ Sixty
radiology residents trained in our department from September 2017 to September 2019 were randomly selected and
divided into an experimental group (7 = 30, using the blended flipped classroom teaching method) and a control
group (n =30, using traditional teaching methods ). After training, the two groups were compared and evaluated in
terms of exam scores, teaching satisfaction, and critical thinking ability. Results There was a significant difference
in critical thinking scores between students in the flipped classroom and those in the traditional classroom (P < 0.05);
there was also a significant improvement in chapter tests, end—of—month tests, and end—of—rotation assessments (P<
0.05). In the final subjective evaluation, students in the flipped classroom scored higher than those in the traditional
mode in terms of improving independent learning ability, enhancing analytical problem—solving skills, increasing
awareness of teamwork, and overall teaching effectiveness (P < 0.05). Conclusion This study suggests that the

blended flipped classroom can effectively enhance the professional performance, critical thinking ability, and
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teaching satisfaction of radiology residents. It is recommended to use this teaching mode for standardized training

of residents.

[ Key words] Flipped classroom; Mixed teaching; Radiology; Standardized training for resident
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Fig.1 Schematic diagram of exam scores and changes in critical thinking for two educational models

R2 2HFEMENZRXMELLE [(X£5), 5]

Tab.2 Comparison of objective examination scores of the two groups of students [( X+ s, score)

ELALES X} ZH R t P
T eI 85.21+ 11.04 85.70 +2.08 -0. 168 0.876
A i 81.03 + 11.54 87.16 £ 6.11 -2.100 0.041"
By 83.75+12.11 86.78 + 5.60 -2.334 0.043"
AXRFE% eI 83.00 £ 13.22 93.10+4.21 —3.542 0.004"
wAATRE 82.01 +10.11 90.45 £5.73 ~1.943 0.046"
B3 82.77 £ 10. 14 89.36 + 4.04 —2.600 0.012"
R FRIE 83.98 +12.71 94.03 +1.97 —4.280 <0.001"
G e 86.88 +12.22 93.33 +3.49 —-2.084 0.032"
By 85.83 +£9.39 94.13£2.01 -3.600 <0.001™

‘P<0.05,"P<0.01,""P<0.001

*3 2AFEMNEMNEZIEN (0(%)]

Tab.3 Subjective perception evaluation table of the two groups of students [#(%) |

RSN poyiist| R 7 P
YN 30(100.0) 30(100.0) - -
e BRI 30(100.0) 30(100.0) - -
WA 2 > R 8(13.3) 16(86.7) 3.403 0.065
P B FE¥ 6 7(16.7) 18(93.3) 6.857 0.009*
$ER AP n) i RE 6(26.7) 19(93.3) 9.874 0.002"
Bk A A A R 7(16.7) 19(90.0) 8.213 0.004"
HEFROR AT 5(30.0) 20(100.0) 13.440 <0.001™

P <0.05,"P<0.01,™P<0.001
3 itig

AR IR B 00— T B 427
CRSWRIATT IR TS — 5y, X

T2 WA IR B . PR B 5 b~
L, W T 2SR, g AR
TREL . AR X R DT BE A A 4 ELME
PABKIE o JUHRAE RO B AR R B,



178 B BE B K222 4

545 %

o B [ SR I, X A ) M
— IR ZH ARG MR, FAEEER
REW Sl M %32 MR, TR AL A B3 5 R AL ) )
ZERR NG, TG 127 > X4 . itah,
POEETRA LR A, A AR IR R PO Y
ARRFIE, P, SRR R R H AR S
I, BE— AR R R R AR B IR A
SE A 05 S 2 R A R P T

ABIETER BB 5 B IR 25 5 i B s
2, AL A Sy . F R SR L
7] EMURZ S T7 T 45T BN IR0 R R
RS2 o S5 5R B BB, SCRF TEEFH MO
FEARBE . I AT T AU IR AL 53 i i Fi
AR AL, T I B DR e 4R v o A S L
N S A5 T L A G

AT T TR | B B BT
SRR F R, MG T 20 R wn
A B AR R B AR, AT e il T TR B
AR R e g [ e, ORI
o] Y B R B B AL PR 1 & T P 7ERR
Ja, SRS ECE IR R T A R B A
B JUARIRE m B R GERE ) O FEE
L BER DR TR A T AR KRB R R R A ) B A
B E], Bl A SO 5 T Y G o Tl R A
> YR B e 2 2 A R R 2 I, et T

N BB T C E B . BT
STBEA S 5T 6 R I SRR 2, Xl

AFEE AR RAENFZTWEE, X5EH
ABIF T AT A

i T E 8 E R gOE RS B R A AR i AR
BERE I, AL IR AL A 2 R B e E 8
>J NI Jnr ) R8sy o HRTA 238 7 22 T fE
IR A B PR A A R B AR i Y, i PR AT
{8~ ) D7 Ik RE L AR A T AY A 5 fE
FURT, AR AT BIF 5T 0 A% DR X 25 2 75 B AL ) 1
BYERIBETE . FRITAIBFFE R, BHEE o~ DR AR
XoF 2 A A e SR U RN RR - A RS OS2 ), {EL X
RJZ IR RN AR X, B
PR TR F T 2 X 2 £ AR ) e R A A e A

BRI DR R | Bk ) i
FEONEE L, BT T AR A S 2] B[R] 23 Bl S
i Mo VREHRIRTE , B PR AT LUPE R 2R 1Y
F AT REMIBE ™, AESPL. AR A
fFERFHREN . B IRE LI b, HIE
Bl AR ZE S, TR AERT R T 5T

P, 2R DRI A ST 2224 . RRE, 8
XA, e A DI ST M S 2 ST MR E B
WnlR 22 08 . 2F R S Z R E S, TR
BRI ST 2R . WAE SRR IR b, AR
Ml 48 SRR T, it . WATE, ik
SR B TR BE R AE o X RS R 2
DOFRET Zo0fbi e S B As, BEAL T a4
PR 2 25 0], fh2% B AR IR A RE S R 36 BRI 2% 2
ARG, ARPEAS NTGoR, 1 B e R S B
IR A AL R AN R G S 0]

AL R R, LTI, AR
Z R AR 2 B H 19 il e X B HEAR (P < 0.05),
XU, RABCFRT AR 2R O AE,
MR RE AT, FI ORI K2
FEFS I, WA R AR A, REEA
ANTEWINE, SRR R BT R (P<
0.05). FEFEEL REPEAG U g 2] T34,
XS, IRAZEART 09 A4 76 HERR U i
TS W RS B0 T, B T R A A 4R
RE ST AN FHAE J1 o FEXTIX 60 44 18 g B2 i 5 1 A= Fn
TP AE B R SRR R T, 6 Tl A B A B
BEIfERAY 2 T R B, PrA 2R A Y i T
ik, fEL TR REMRGREIZIE, #
A B At ) S Rk 3T 2 2T BB ) R e TS
X T AR THF S G B B R
0 BB . RALHERER R 51002 . Rr g S
I RS B R 2 . 4T s R IR RE 15 L &
AR E IR, WA E% | BERgEE
IKBE ST DL R R eI R R 25 ), 0 i
ICEMINE G i

ZE L TIR, T EE A A 45 {E B ALY E S
J&, R SEHE 5 B RN B 22 R A I R
WEHEATANHT, A 2R EEE T H, X TEE e
2 I S KOs I [ 3224 2] e J) AR 0 R ¢
S, B URAETR A BUF RN F T O A B 15 U
FAE AR, AT LABG A3 K5 24 510 0 08 g
B 2= 0, MmEeAnEE, il R s
BENET . b, ZBRAA SN R
S EIESEE B, 2L B M WE RS
1" R R AR

[&% 30k ]

L1 Jmigtsd. YRR B B e Ak 850 L], T ERG 4 Tl
2R, 2012, 29(6): 715-716.



JARkE, S RE

URHEL R A R AR O B B

B RS A 85 1 v g oz P 179

[2]

(3]

(4]

[5]

L6]

[7]

(8]

9]

[10]

[11]

ok, M R EE TR SE R 5
AL B TA4E, 2020, 8(13): 12.
Mehta N B, Hull A L, Young J B, et al. Just imagine: New

- RS

paradigms for medical education[J]. Acad Med, 2013,

88(10): 1418-1423.

# i, S, IR IR RS 2T ICT IR

filE B m—— IR B R — PRI B R 2

Sz 1. P EEFEE R, 2014(14): 3-6.

A, PR IG, EPHEGR. MRS far A A 8 B A DR

B— SR A I MBI AT (1], IR R A

&, 2014, 32(1): 105-112.

BN, Mg, MR e AL LA ) )4 )

HSCRRARIEET (1], O BE R 52F, 2001, 17(3):

47-51.

B, BEEOC. TR TAEYS Y 192 5 EeRTE
gt R ). P EGR SR E,

2023, 15(14): 117-120.

DR, IMEE, EAFH], et al. BIFIREERG “DIEVE R

Gl BeEERAEALRE S S g e T R R (.

FrEEBREE AR, 2020, 58(24): 147-150.

French H, Arias A, Gisondo C. Perspectives: The Flipped.

Classroom in Graduate Medical Education[J]. Neo Re-

views, 2020, 21(3): e150-e156.

Zhu Z, Xu Z, Liu J. Flipped classroom supported by music

combined with. deep learning applied in physical educa—

tion[J1. Applied Soft Computing, 2023, 137: 110039.

Murillo L R, Lopez S J , Godoy A L. How the flipped

classroom affects knowledge, skills, and engagement in

higher education: Effects on students” satisfaction[J]. Com

puters & Education, 2019, 141: 103608.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Michael J. Where’s the evidence that active learning
works? [J1. Adv Physiol Educ, 2006, 30(4): 159-167.

Li B Z, Cao N W, Ren C X. Flipped classroom improves
nursing students’ theoretical learning in China: A meta—
analysis [J]. Plos One, 2020, 15(8): €0237926.

Morton D A, Colbert J M. Measuring the impact of the
flipped anatomy classroom: The importance of categorizing
an assessment by Bloom’s taxonomy[J]. Anat Sci Educ,
2017, 10(2): 170-175.

Khoynaroud A A, Akbarzadeh A, Ghojazadeh M, et al.
Assessment of the effect of application of an educational
wiki in flipped classroom on students’ achievement and
satisfaction[J]. BMC Med Educ, 2020, 20(1): 293.

Ghezzi J, Higa E F R, Lemes M A, et al. Strategies of act—
ive learning methodologies in nursing education: An integ—
rative literature review [J]. Rev Bras Enferm, 2021, 74(1):
€20200130.

Khodaei S, Hasanvand S, Gholami M. The effect of the on—
line. flipped classroom on self-directed learning readiness
and metacognitive awareness in nursing students during
the COVID-19 pandemic [J]. BMC Nursing, 2022, 21(1):
22.

WRIE, #AEA, BRI, 45, TRy Bl R B 7E M 22
BRI R S8~ e B R RZR [ R AR,
2020, 17(13): 158-160.

El Sadik A, Al Abdulmonem W. Improvement in student
performance and perceptions through a flipped anatomy
classroom: Shifting from passive traditional to active blen—

ded learning [J]. Anat Sci Educ, 2021, 14(4); 482-490.


https://doi.org/10.1097/ACM.0b013e3182a36a07
https://doi.org/10.1542/neo.21-3-e150
https://doi.org/10.1542/neo.21-3-e150
https://doi.org/10.1542/neo.21-3-e150
https://doi.org/10.1016/j.asoc.2023.110039
https://doi.org/10.1152/advan.00053.2006
https://doi.org/10.1371/journal.pone.0237926
https://doi.org/10.1002/ase.1635
https://doi.org/10.1186/s12909-020-02223-0
https://doi.org/10.1590/0034-7167-2020-0130
https://doi.org/10.1186/s12912-022-00804-6
https://doi.org/10.1002/ase.2015

	1 资料与方法
	1.1 研究对象
	1.2 教学方法
	1.2.1 对照组
	1.2.2 试验组

	1.3 教学评价
	1.3.1 教学质量评估
	1.3.2 批判性思维评估
	1.3.3 教学模式评价
	1.3.4 统计学处理


	2 结果
	3 讨论
	参考文献

