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Abstract

With the continuous deepening of higher medical education reform, students majoring in medical
imaging technology often face challenges during their internships, such as a gap between theory
and practice, uneven distribution of teaching resources, and a lack of learning motivation. Based on
the current status of internship teaching in our institution’s medical imaging technology program,
this paper proposes and implements an innovative mentorship model that integrates continuous
mentorship, Case-Based Learning (CBL), and Problem-Based Learning (PBL). The model is designed
around five key phases—needs analysis and curriculum design, teaching resource development, in-
structional delivery, practical internship, and evaluation and feedback—forming a systematic,
closed-loop internship teaching system. Practical results demonstrate that this model significantly
enhances interns’ professional skill levels, learning initiative, and clinical reasoning abilities, effec-
tively achieving deep integration of theory and practice and providing a replicable pathway for in-
ternship teaching reform in medical imaging technology.
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1. 518

BEA R AR AR MAWNE R RS @R BE SCRRIRAHE S, R BAR T A R I R 52
HAEHREMNE, FAENMUBEAGER SRS REEES 220 ER, EFAKETHA
HIRTTRIGAIS W RS . R R EUE G A B L A e I[1]. SR, 4aT ZEE AT < = HER
Gr—Hei - TR - ROIRHOSIEIGIR” X —fE Gz, A3 T4 5 BRAE W HR A AR,
RZIRNSH BRI S 2 EEHARES LS, MLUH LRI “S8E. BEEE, B0H” W
AA B5[2].

AFRFIHILL “ MABERE I BN 1% @ PR BE, 5 i 5 0 A BA G A — 067 52 23 A= AN 1AL
AERRERS, WA BRI FAEMTNFRERS B F2% 0805 R (case-based learning, CBL)i# i
RO IR IR R BB ], BB RN S HSL ISP B IR B B4 G, WA 2 S RHIME T IR AR
BEJI[3]s 175 11] % 2] (problem-based learning, PBL)I LA B4« H: A sl i AR AE R TIN5, Blah 2% 4 3 3
WA A SOk BT IR T 5, HEM A R AL B S G R R [4]. BARIX SRS T IR B
PR I R TR b OB IR, ARTE AR AR SE S IR AT R G b & B AT B =

A FAMAT IR AR O (1 SR T EL AL T2 4948 (dual-source computed tomography, CT). 64 HEit
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BHLWZ $14# (64-slice computed tomography, CT)-5 =53+ 1 JE 9% 4% (3.0-tesla magnetic resonance imag-
ing, MRNESEE W%, K 34 B & ZUGHGEIN), EXTIA LI BEEAFEN WA R AR, =R
Blaxb I ZOAAE 7 =W, Bt IRt “ 2 2IMH] + CBL + PBL” = AL — KR HAR K
. BEMEZ )RR IR RS CINE . EHELSE. &R EZFREE, JH
g CwBmERN” iR “SHEIE” =KL S, BIE KGRI A MR E R R
[H1ZR7 YA RSE SR T Y

2. IRABRER*®

AW TSI [F] A 2023 45 7 H & 2024 45 6 H, W5 SONTERR B RAAG b O 58 BRI PR S8 5 1 25 2 5
BEAREGNARE . R SE IR, s “ 22 F0fH + CBL+PBL” f& i 2021 4k
GEARSL S EAE S, R AL G0 5 ) iy B A 1) 2020 REAAZHAR L S A E e B4, B4 %% 26 .

INNPRAE: (1) #5327 RFEE SR BAR T IGIRSE s (2) SE2J WA A2 2 5 M B TE 3
(3) FEILHZ. LR AE AL M HA I RORL s e . HERRbRE: (1) 923 HIE] FR ol L Rl el s ) I RS A2
i (2) REMFEEBEFFMEEZIE # .

TEFSLIHT, LA B s PRI & T BN U 2 2 90 S T RTBA, I 4i—JF & CBL 5 PBL #
EVET IR, BRI SRR R S B AR A . O R R O S S e BT R
AR, @mEUR. A ERE REERBE T, WA B E TR, IR R SITEREN
BEHERE L —8.

TE CBL #U 1 rh, UM AR SEIG ARTR B Ed, $2I8 “Rifs o4 - B R RE R - s 5
- NEHE - AT BITRAE A HCE LU T MRS 2 91, B 56 41 B I AR IR B kG 25 H 1,
B J5 FRAR AR S BT N 1) TL IAUSUE S, 51 323 R UG R & 22 5%, R4S & R BOR IR B /4T &
BSH UG TR0, 5 ST TR 45 B R IR N H ) 5%

1E PBL U1 h, B SesAG R AR Hh i DG [ B v 1) i, 51 S 2 AR IR B IR NS . bl MRI
R R AR T, A EAE: (1) [F— R TL IR A% B 5 17 B 2 57 vT R 5 W 2 R 1% 2 B0RE 5%
(2) EEEISIE](TR)AL A5 M LU S22 2008 L BE R RE M ; (3) FECRIUEATHti I 1] PT 42 AT 32 T 2T & 3 AL TR
ZHERE; (4) ARIGRN S T 2E T EZ RS . A8 A RO N8 st
BRIGIE T B R AR, ST M4 5 A A

HARSEREB AP 1 fis: BB PR EEUIRIAN S TR0 BB, A2 ER SN
A #E 4 30 2151 CBL Z M1l I Fl e B R - /U PBL i s 25 =B B, 7282 IR [R5 AR IR S it
AR RITHE S CBL RHIWF I A1 PBL M8 0¢:; SR B, IS fELRMIvE . sCBdiRe A% . #Ue H &
S 3607 RIREZ i T, G ARG T R R I A T, Rl G B R SE R A R AT R
PEAL, FEARIEVPAL &5 RS BUE A A S TR

HE ) %3 5
& 5TER 52 2%,

Figure 1. Flowchart of the implementation pathway of this study
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2.1. |BRIWEIREFRIT

HAr: RN TG EAREL AR LT RS EEBR, e R/Kah. SFxErEErs.

(1) WIHEEART: G E AR ATH, 55 N L8 st (artificial intelligence, ANTESA4 7
Mreb BN 3% 5 5 Bop itk i

(2) ZEB AT PRI SR PR IR B B R R A, RS B S R R E 2
[I) P00 8 A1

(3) WRFERNBLTT: HATIRHIN . RO 53 F LR =K, AR E A, B ERES
KR, TR M B BRI FESE M
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Hir: MEEN. ZOMBEFE SRR, BRI N BRI RS .

(1) EOIFEREG: THiEsgmEE 30 R AIERPZEZEG], W oM. . &K R 2B
&12Wr, B DICOM 14 587710 3%

(2) FITIEK SR WFEAR A O ARG T p A% 2 i B LSC B Bt . B LRA R 5 mE
T R AT S, 4041 CBL Fl PBL #2Aik L miss il .

() #¥TEAME: XWX E MG TN R AR BHT 6, NFAER M7
AT H R EIR B AN = A 2 ST BRI
2.3. HEFEHE

HAx: S e R H 5 3 R BCF RS .

(1) FITHIFES: EREFEIE, S TS, LR EY T R,

(2) EFIorHr: FHED CBL HHATRAITIE, RELERCE TAEFRE W7, PR kK. 1%
HAR BB W R AR, 85975 — I =B A B EIRE ), B0 2228 IR PR HESEL AR (K 2).

(@ (b)

Figure 2. Comparison of MRI images acquired with different imaging parameters
2. MRI B &S B EERXTEE

K] 2(a)~(c) ¥ Ak iR 4R T1 BSR4 (T1-weighted imaging), 1H G5 M fEAE B B2 5. HAR A
JR PR #E T 3 S (] (repetition time, TR)ANA]: TR B, hIa bl i8R 78 77, {5 Mk L (signal-to-noise ratio,
SNR)# s, AU 2(c) i) PR LLIAT 2(a) B3I . A ST 51 @425 4E PBL 385 B B4R TR X & i
B, HEZNRE S0, RZFAR 0 IE PRI IR S Ho0 SRR R 2 R 2, i
BRIl i L RV e
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(3) mEfE: RIEFFA PBL Aikedt Al B E Y, BRE RS, T LLEFA e, W
HITHEAT Mg5 IR SE ], BRI o) J gl DL B TAE o i WA e e R B AR ZEmb R A BE Rl fE PBL
H*,

2.4. L5

Hibr: BHERHIRNH T ER 5.

(1) £ 2eHE: EERBRERIL IR = bk rse>], IRALSEPREEIELER.

(2) SIMME: Wtk SINTEsL S BAR R OS2 B A e 1ok, e ds e S bR
25, WHE5S R I%

Hir: WA #CASOR AR

(1) EIPEE: Rl SIS LS, DN S SIMRa #0808, K &R I AME .

(2) IRIEIAR: UREEFAET ST SR, iR 3 2 S A 12
26. HEXHELR

Hir: AWreBs gk, G RE.

(1) RFEFEH: BT WIS a5 B HiR .

(2) FEARIRZE: WIS A, W VRIAR N, DUR T8 R B A 2 S .
2.7. Gt SR

it Rl SPSS 26.0 Ffhse . TR BRI EARfE (X + 5 )&0R, IR LECSR FIIAIFEAS t
K6 THEBTRLER A 2 k. BLP <0.05 NZERBA SR L.

3. e BER
3.1 RoRERFHNESIEA

AR TAE P SE S A “—xf—7 o “—X 7 L T MG SN T RS SR
R, AEPITATSERS ARSI AR TR 222 ARG, B ENZG TRRKEES S Tlkie.
AWETR S LHEES, EEREHELVARFEN, RPN, S EE, WAL IE
MO EAR,  PASRAN AR A R T A AR S AR RE AR U AN, #EMT R T 58 2 A M ER G 2
32 RS EMEIEERFIEFHEEER

AR RATENFE . BEFIAMNGES, RPUSE 7RSS E RIEFRERTE . “2f
S A S G R TR S ) A A RN R, S IR REE M. 3NS5 L A 3T 45 T
TAEME iR AR, POEBEEMBARIE S, EFARy “BIEmn” BMt, By =g
A 2 o
33 ELIHFPHRMER)

“ERE ] AR S A S S AR IR AE S R I T, ST SRR R, i
TERLE: . REBFSEH® TR, SIMZEI KL EIZ KR RE S S MEL AR, BRI
WiE A, AR E AR B T, SRRIERE S NP SAERE T A SRR I R ST, B
BRI SR S ARG . A, AERVUESIN A, MR B SRR,
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e AW & SIM A T AR R B, AWt A B AR KCERI 2R 11, HIESLIL T “#” 5 «2”7
M EAR B,
3.4. IEFFERMIEERE D ROIFTESE

CBL #U# 2 5 G B R EbriI 20 720, B EAS ARE BAR K B ch AR B, 2 b i) 3
R R R, a8 — =, MR 22 A5 38 AR i 38 IO IR PR R R Jy . Jhor BB BE
B fm R B 4E . A B EANE S Rk fe
4, FEHE

ARG RO 4R SfH] . L CBL A PBL =M#BUE ik aGilas, AMUNE S AR EEN
MR S RERMY R R S Fr, Il B EIT RO R MR IR, 5 MG REEERE J1. BRI
Bt S ch bR AR 11, ZeridiEd, JATRIABIGAIR S5IRR LR EELSES, RoEEITFHLE
SEHEAMAENR, BEIE X SISOk ET; B NSRS, BRI RINME 5@ R T
RS, AR S ERENES RN, TRYE B 245G Ak ) B i ot B I R SR N2, B iRES
FE R B AL FIC A N E B G F LR B N S RS B EAR NS
5. BHEHRITMER
5.1. FEE I ERLEHFREER

SEOG2H (2021 G FIAR S 31 AR S FRZH.(2020 RES G FARSESIAE) SN 26 N o PHALEYE IR AR
WY SNBSS SR R T £ R LSRR (P > 0.05), HAR M, WE 1.

Table 1. Comparison of baseline characteristics between the two groups of interns
< 1. REAST I ERE BRI

fabs SEEGAH(n = 26) SHEZ (n = 26) ST P

PRI (B1%) 13/13 14/12 22=0.08 0.78
(%) 21.4+0.6 21.3+05 t=0.62 0.54
AFHEIR RS (57) 72.6 +4.8 73.1+5.0 t=0.36 0.72

5.2. WS IEHFYRILE

ARG, NPAFERBEISEZRS. R BRIERRET o M B YERE TV . 45 RE
s SKIAEEIR RS CT BRAERREVE 7> . MR IRIESBCRE T S R RE LE R /) R i 73 5 T 240 v 5
WA, ZRAAGIHEEX(P<0.05), Wik2. 4Ky, Lt “4FfE 30 + CBL + PBL” fli&##

Table 2. Comparison of teaching outcomes between the two groups of interns
7 2. P S EBFHIRLEER

iz SEE64H (n = 26) Ht &2 (n = 26) GuitE P1E
BWEZRS(Ir) 86.3+4.2 79.1+5.0 t=5.58 <0.001
CT #HAEHRE4 (47) 88.5+3.9 81.2+4.6 t=6.10 <0.001
MR A BT 43 (47) 87.9+4.1 80.6 +4.8 t=5.74 <0.001
e g 2R 5 5 (57) 287.4 +21.6 259.8 + 23.9 t=4.28 <0.001
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B SE G S o1 A, EBR AR IR . SR & R AE e e S At 1 L4k e 77 46 75 T PA L T % G 20t
Ko FHBARIERRTH A LA R ) RIS 5 S0 R FE Al 7 T A R .
6. i

AWFFTIET 4 S0%] . CBL 5 problem-based learning, PBL A WLEL S, HEIESLH T —E RS
IR AR S S Fep i SEREE R, SRR TH LI A5 3 ). IR E R Re S5 68 4
HAE BEMRA.

e, SRESIMHNRZEHPIMA SRR T AME . RS, AMUGH T FAEXN L
WA R IEAN ST, HAREE TR Z [ BIR B s R EAT . AR H R R 55 Bt v, Rels S i3k
13 IMEE R S 5t R F D T ERAEE XRS5 SR BT [5] . Rk, CBL MBI I S I R 2451 1)
N, R EG RS B ISIT RS G, BERT TG RHERLRE /). 7E/NH TR AN
FHNCIIATT, FAMMUNFERE T 2SR ARSI HIRE, B8 T 2 %R ME 5@ RIL6].
G YR AR LG, CBL B RBIMUR = AR I 32 I 3, JRPE B M BA T (e ik 1 B A S T %
TR, PBL BIHUGEIR TR OBARMER, ¥ “eBImERA” “Digiin” “SHEE” & n @A ]
BRI TR . 2 2ETE PBL M0 B R VR . AR OCHR . W/ NGRS, AT & 5.
FEW & FIGUFZE R [7]. SRR IR T =L RS S R R 7R, R T JOR I iR 85 A vk )
B AR T, RS fE NG IR FHI R AR BRI B € T Fefili.

IeAh, ZICITP AR R—— B ELRIRMLE . SCEH e %%, CBL/PBL iR B 5 360° K i5——
NECFRRIRBE T B MBI . VAR EIE BoR, SEIRM AR IR ZE R TR RS WA 4R
T wHe S 5 E AR R S bs RIIT XA, [, 2021 s ) AR —m AL 4
R 2= AR AR B e K I R EA S Z A NS — 4, D 1A S Fn o] 4 .

JUERAS T FIRBGK, AR TR B, R GAR T BB g o, FEAE
MANER AT U VE AR K ek, PR FE AR 2 b TR I R S 4R AR AL, P HAHRNY & R AR RE
BRI RF SRR F s Z BRER s FRIR, PBL /NH RS FI B FUIR FE 5 RSS2 R T ) () A v o8 DR U, DA S
BRI IR T S8R T . ARSREFFOR M LR JU TR : — =8 KFEACKRIE, JiiHE) 21
b [ 2 e B RS [R) 2 % BE 97 WK, DABGAIE JE 3 1 s — & 51 A B3I 52 (virtual reality, VR) 5 34 58 B 52 (aug-
mented reality, AR){i B *F'&, £ & CBL 5 PBL sz s, I #rEshtE, =R KN RBITT, X
B AR BN R JE . RV = HY e 4k 2R B0 S AT ERER s DURAE S I I BA R e b itk — 28 5] N0 3 S
AN AR R S e R, RS S A Tk 5 AR .

25 FRTIR, ARRFIAERN “2FESITH + CBL + PBL” =ZEIKSNZCARIR, Sl T MG 5 SR VR
A, RERTETEREVBHEAREIEF R, SO 7R AL e RIFImRE4E 55}
WHOHTRE S B 2= A St 1A, HONSAR AR TR SR M INE R 4t T S A5 .

E&WE

R 2 2 B 1 TP R AR T H RHIT 3 42 (WK2023ZQINZS53) s f5 R B2 27 [ 12 2% B AT 72 30 ) R 3 4
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