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ABSTRACT

Objective This study aims to evaluate the effectiveness of the BOPPPS-CBL combined teaching model,
based on the PACS system, in educating medical imaging undergraduates. Methods Undergraduate
students majoring in clinical medicine from the 2022 cohort were selected as research subjects and
divided into two groups: the experimental group (n=84, Classes 1-3, utilizing the BOPPPS-CBL co-
teaching model based on the PACS system) and the control group (n=84, Classes 4-6, following a
traditional teaching model). The two teaching methods were compared using questionnaires and final
examination results. Resufts The BOPPPS-CBL combined teaching model based on the PACS system
significantly enhanced the teaching process. The experimental group demonstrated higher average
scores in theoretical knowledge, image reading ability, and overall test performance compared to the
control group, with statistically significant differences observed in image reading ability and overall
test performance (P<0.05). Conclusion The BOPPPS-CBL co-teaching model based on the PACS system
effectively improves students' comprehension of theoretical knowledge in medical imaging and
enhances their practical image reading skills of CT and MRI.

Keywords: Medical Imaging; New Medicine; Teaching Design; Clinical Teaching

‘MEN RHEDERRTFEHAEES TREN —MEHEFER, BIALIL
ERAMERABBENRALES, RHTFEFEERUBENNFEELER ALY,
EFRGEEA-TTRERIERFH, SHENABER+HIREG, AMEANBINE
BABENFERCESAEIRABERAINTHERELR,. AAREFEEIIS
iS5 R4 (picture archiving and communication systems, PACS) S B9+ B k7
B (computed tomography, CT). MR % (magnetic resonance imaging,
MRI)AEFIE, MASFEEHENABERI (bridge-in, objective, pre-assessment,
participatory learning, post-assessment, summary, BOPPPS). LUZRFIAEAMIFS]
1%\ (case-based learning, CBL), HREXMELSHFEILHIN AR,

1 BREA#®

1.1 RS FEMAN2025EERAZBRESZE LAREEIRANE, 2
FLLAA (n=84, 1~381)AIFTBBLE (n=84, 4~681), HAATIMAF 4N AMRAMBERE,
R FIPACS R 45BE & BOPPPS-CBLA IS 33 171818,

1.2 8FER=*

1.2.1 3WHRE RAEKHFER, WRHHEIIE, PERDES. RBRIELEH
ERH, SHREMBINATERRE, BHNITE. KREEE. RBOTREEE
TUERHIIGER R RIS E. BAMCTRMRISAGRIL. LRSS AR,

1.2.2 TR EEAETFPACSRANBOPPPS-CBLEEAHFIER, (1)ISHREAETIA N
EFEGYTHE: BTIREREANEIPACSHL HHIE, 12aiS NIRRT
B TIRENRHE RN, BRAKRS, BRI KT TR, BIR EL. YR,
S, BI)HTAE, IRBEREXZVREHRETE, HIFIECT. MRIEGHREE
Ho ERFTREP, 24— A—H, SEBMYEEPACSES. KITE L HITH 4 K
BITHE—R, FPATFTRIRE. BXHL, BITAABELRE, FIRKRER
ERNE G, BINEEIREDE, BASHRIEAE,

(2)BOPPPS-CBLE®#ER : OF = (bridge-in): HIMHREEENHAFRER
NE. BX, EEEEIRKIESINARERG, BREES5FINME. REH#NT
SRS, @F S B (objective): RIEBloomEBEFH LY, BEIBEHFSA A
MEBMR. KB, BREF SAMEE, BESRESRRREGLHES, HiEY
MABEZAXER, @Filll(pre-assessment): E&SSHIGKES, BBREFT
REE, fE ‘TRE A4TA5FEHTEDEH, SNRINISETER, @5
5% (participatory learning): 2BOPPPSHFEER ZENIZLBIZS. CBLIEA
—MRANMIRASGNEESEY, 585X IFHEBER". BiELEd
PACS BRHAFAMGEGRFEL. TRERES, HEUFEATERRTRITRS

(5—1FE] BER, B, TREM, TERRAR: EFREFEFHENMA, E-mail: chenliang.zi@163.com
LGEAEE] K, &, ETEEM, TEHRRAR: EXREFEFHERMMA, E-mail: zIn201045@163.com

<173



HEICTRIMRIZRE 2026438 $£24% £330 281978

S, NARFER D ERFEANREFERN. BRIZHREILK
1B, HEEITeSN, MEH—BRAFTRE R, BN
Eo|SENAE, ENREAEXRM, 5ISEEHRHTRABRES
R GFEM (post-assessment): HIMI&E L7112 ¥ FIFE MR
BHERBENEE, HEELWES, BINETESEAT. ©RE
(summary): BINEIFREAS, WEXBZNFIRRHEE

HAHITEEMELE, FHEYEM,

1.3 EEH% RRAFELUAERNENF NI EPACSRAHKS
BOPPPS-CBLEER N EEXZ L GEHFETNN BB R &R,
EbERSEI0E. WRAFEMBAREZIRAMS, SFEICHIR. @F
BEh. RERG=2 0, HPEICHIRED LUARTMTE A ZE
BIRRNEGERINS 2 BXEEZHIR. HFEEVHIE(H
21049); FRENZZTEEERE/LTMAES. BRASFE. D
MERS%. BUERSL. BREBERS. BRIARS, E£PACS
i R G R REN MBS MRAIZE REBGIRA 59, BECTR
MRIFZGIZHIR S (H9D109); HERGEMNBMEEFZZEE
BETENHEEBASE, UERAFERAGEERFEXNMIREE
HRESI E(#421009). PACSRAZEXSBOPPPS-CBLEIFIR
REIRKEZ AR E PR AN RIZLE L

1.4 B2 S RFASPSSAU 25.040H L1 TEIR AT L
B, }FRWA. WRAFENHRERRS, FEESHHEH
HEARRAFYR I EEHTHER, NAMERstudent's t
BIHEHITE R, UP<0.05HEREHRITEE X

24 R

2.1 XRAPEFERSLER KRAURIRKEF T IARE

EHETRERS, PERERMS4HMS, B84, BMEWER

100%, GFITERIEL FAIBFEINNPACSRAEXSBOPPPS-

CBLAFRAB T RANEFRZEFEICIRNIERH RS L

FAFBEST, BEBEEIFEIMMIEHBEFINE, EFEREEL

EFIRRBLERES. RESEDTRANELEET

2.2 MAFERKRERMALR SRAFEHREZHMETIE PN
WA HAEN. HERSGTFHRENBTHRA, HFHEA

e HERSERARERBEZERITFEX(P<0.05), 4t

FRI&R2, L PACS % 405 &-BOPPPS—CBL % 2 4 5% 72 e Jk [ 2 ACH Ak o L L BP0 022
R1 LREFEPACSERARSBOPPPS-CBLAE B TN BENSLEE
Fe A E b b S
1 PACSRAEXSBOPPPS-CBLE 2 ERETHEMTF AR 84
RAMNEFZZGFZEICHIRNIBBHIRSXICT. MRIBYSZERIE A 8E/? B —f& 0
CE 0
2 PACSH 4B & BOPPPS-CBLEF R BET AT FE IR, BAFE S E? AR 81
B—% 2
CE 1
3 ECBLAZEIRTERTHEBRRES, AERE, SREARGEHEEITIE? AR 78
B —fi% 4
CE 2
4 FECBLEU T2 R F LU T —Fhs: S 26807 ATHEIR: BEBE, 5 55
RHIRR, SRERFBNESR
BWmhESE . RESHRIR, Wy 25
F3, EIANRIRAIRSIAN
CBBRBER. 785, 58%x% 4
5 SPACS A 4EE & BOPPPS-CBLE IS T MBI (A 412 ABIIPACSEZE T AL RIMEE, 13
REBEILSNREAREE
B E N AR RING MR M, 8
WESFEBIRK
C LB M ERHFENE 3
MABRSHERANED
6 PACSRAEXEBOPPPS-CBLEUF R TUNT LA T g N RIR SR AT REB BB AEFIRER B4ERE S 3
BIIRIBIOIRARAE S 3
CRESEOWNIANELEREN 4
DIZ#HEAZEIRMITIZ 5
ELL EEEEE 69

174 -



R2 LRASHRAPERKE HRMALLR
il HieAiR AR RE B
S444A (n=28) 5.88£1.40 6.97+1.33 65.35+11.74
S 8R4 (n=249) 5.78+1.58 6.36£1.65 61.26+14.52
t 0.415 2.676 2.004
PlE 0.679 0.008 0.047
3

EFEGZEANKETERPFATHBRO—ED, FIRK
BT, JATTRE. BREE. REMRES N EABREEERE
B, E¥RE MR, BeMitmR. 82, SATEFIEHT
HRBENER, RMERHEHEUETADL, SFRIEH
BELHIRHERE, MAMTHRNKE, BELSEREST
BERR, SERESSUNN, FARTFRDESHIONRE, &
ZIRPRIE AR R R ST I PR BB, NRRRX—XER,
STRAUE S EEESRBEPRALNESY, AHRETF
PACSE%, BAABOPPPS-CBLAN R, STEiLFEEiEEy
SREIIRER T RS, RHBRE G TEREMME G
W7, EENIGFORE, MRRIBICHINSIAE BB SR,

ARARERET, SWAFERFZRPEICMIA. HHEE
A BERETIINEESTHRA, HP@keEh. 5%
EMAREEERITFES, RERRFERARFER, PACSE
SZEEABOPPPS-CBLE BT AL IS 1038 F 4 W E S AR F IR IC A
IRBYIEAR, SHEHIHZRCT. MRINSSBIAR EHNESE, ¥4
INFTE RN RS, HERRELRF,

ARRFAREARFERUPACSRANER, BiTPACSH
B HGIEEEREAMERINEZESR, FASGRELNBE
TERS. PACSRATEERTEGEMN. BRAMFEFLAR
ENREETHR, HUHTEIRUER. FNENEEES
MEGELE, UESHM. A EMMNRETIER, S
EHRFMER, AMMEEEISSSRI2E ™, NEFFETR
HEMEBINTEDNESH", BREZEZVHEESRT
HELH. EFFEIRIENERLD, M2 HirRRE2EEx
PREMKREZZGITWHEEENES, BHEERD. 4
TE. EEBRANERETTEERENMRE G BAE, #
TIEMRCT. MRIBGHNEMIERRE X, NARHBEAHIER
I PACSELNM A BESSHHIEGIRIEAR T X—iE, Eit
NFIEREZEUHNZEENERNEA, FMURH THEBKER
R, HERBTEENEIED.

TEPACSIEICHESR M EAL £, FEFHABOPPPSHERAEBH
312, XRAMEARTFEARFDouglas KerrFIBAR A2 H
Brmwss5AHEERY, AAMEREFFEER—IEN
mEmdsn", 2RRIEAENBESRENFEEDSES
ReFe9rER"Y, BBOPPPSEF BRI NEXHEFRREHE,
B SN BHEDFEENEIFRY, BH “EIBF
B BN TRPENMNIREEREENE, HE ‘S5R%
3” FEACBL, UIGKRESRZANBEAFRESE, USHEE
HRNME S EBNIRRRFREE. KB, BEEGER
M. LULMESSE, FREREBCNIRNASIERERIAISSE
NEE. BAaR\E, HERTEZ, f£EINeTEREMIEKRE
BB, RESSOMNRANSLEESN, BEET Bl .

CHINESE JOURNAL OF CT AND MRI, Mar. 2026, Vol.24, No.3 Total No.197

‘BT MEENIRR, MRERE, TRHF. BCBLEA

BOPPPS, LIBREIREREEGIBIF I NGETS SR S 4 5 SR,
FHABOPPPSIMEE . £EEMKSE, FETEIZBOPPPS
AMFRAEI S ERE S BTN T CBLEE B ERBRE, 3
SRZMERMEGR L RN LS, BRAEFaNgEER
BEOBRSENE. PBRERRELEFHARSY, KRR
R, ZREEREDTFRHAGKEZELFENFESZEER
PSRRI AR TN, MTIEI RS EEMIZIZ, #—
SRARERENESENRIMT.

RIESEMRE, AEFERANANE—LFRHZL: O
E5YF 4 (20.76%) B F AEIEEMMEIF SIE, BJAE7ECBLITE
hE5ERS, HANEERFIEIT, EREETE, BEIRE
BHEIZRAREE TR, NEITIE, BEES, SISE—UF
EENMEAREER TR AREERANEDT,; QF&RERL
FOENEE, MERFEEMRILE, TN E9 B RIERIRG
RBFERE, BTNEMER. BEFE, BE— MRS
B, HEXTFENTNRE.

2 PRk, PACSEAZELSBOPPPS-CBLE B AEME(R(E
ERERFAERNR. THs5EFEGFNELES, 12
STZFRIBIC AR IRME, 125 MR SSRR IR BRI SR 0 5 9 A2

, BERARMMEINESHEEE, SUEESE “FE
B BigHBARER,

BEER

LSRN, B2, L2, S FERFRETUFAREN T CWEFEE LRI
KSEHK (1], 2 ¥ 4 F, 2024, 26 (6) : 450-453.

(2] R k. 25T Bloom B AR % b B PBLAL ¥ 75 72 /= AR F 3tk a9 R0 AT (U] o [E 4
SEFHE, 2023,15(22): 41-44.

(3] #hok, FT e, LR, 5F. 3L TBOPPPSHE Xt R 0l Hr ik T B ¥ M AR F HF P IR A
[J]. AR E¥RS #F,2023,21(10): 918-920, 924.

(412 F15, X7, WK, §. BOPPPS A &-CBLKL % ik #2447 [B Bl R 2% % o 1 B A
[I. FEEEEF%F, 2024 (5): 82-83, 86.

(51 /7 A HE, SR 25, A 030, . T la RBA N 2 LREHFEEN 2 WAER EM K
WH PR E (1], B DR 2%, 2024, 31

(6] £ X &, &, #r 1, . A TPBLER N EHFHEFREFEFN
W] B kA&, 2024, 31(8): 3-4, 6.

(71548, HEF, 54, 5. 5T EHPF+EPACSME L £ B A H P A XM it (7],
o [E CTAIMRI 42 &5, 2023, 21 (6) : 179-181.

(81 5k 7, #h 1R, RJL, 4. PACS 45 &-BOPPPS # 3 4 X 72 i 4 B e [ U AL I AL 55 ) o oy
R[], E 44 S HF, 2023,15(7): 164-168.

) &), # Ko, 288, 4. Wi BME 3 ¥ 5 ERPACSR A G RF ML U] # &
CTAIMRI 24 %5, 2023, 21 (2): 167-168.

[10] 4, L, X FLIZ, %. BOPPPSH AR A 75 & SN S 2 5 o ey R D). o ]
BEESHE, 2024 (3):93-94,97.

[11]Li Y,Li X,Liu Y,et al.Application effect of BOPPPS teaching model
on fundamentals of nursing education:a meta—analysis of randomized
controlled studies[J].Front Med (Lausanne),2024,11:1319711.

[12]Wen H,Xu W,Chen F,et al.Application of the BOPPPS-CBL model in
electrocardiogram teaching for nursing students:a randomized
comparison[J].BMC Med Educ.2023,23(1):987.

[13]Gao N,Fu K,Li N,et al.Research on the application of CBL combined with

WA AT R

BOPPPS teaching mode in oral and maxillofacial surgery teaching:a
randomized controlled study[J].Sci Rep, 2024, 14(1):26510.

[14]Wen H,Xu W,Chen F,et al.Application of the BOPPPS-CBL model in
electrocardiogram teaching for nursing students:a randomized
comparison[J].BMC Med Educ, 2023,23(1):987.

[15]Wang Y,Chen Y,Wang L,et al.Assessment of the effectiveness of the
BOPPPS model combined with case-based learning on nursing residency
education for newly recruited nurses in China:a mixed methods study[J].
BMC Med Educ, 2024, 24 (1): 215.

(KSEHA: 2025-02-12) (B BEUOR HR: Kug)

+ 175



