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Abstract

To preliminarily explore a model for cultivating lifelong learning abilities among residents in the
Department of Laboratory Medicine based on core competencies, a mixed-methods was adopted, in-
cluding quantitative questionnaire survey and semi-structured interviews among 11 residents and
their supervising physicians in the Department of Laboratory Medicine at the Affiliated Hospital of
Youjiang Medical University for Nationalities who were in training from July 2024 to July 2025. The
survey assessed 12 competency dimensions—including literature search, understanding of research
design, evidence evaluation, problem identification, diagnostic analysis, decision-making, physician-
patient communication, team collaboration and communication, academic exchange, information
acquisition, information screening, and self-directed learning. Each dimension comprised five items
scored on a 4-point scale (1 = Poor, 4 = Very Strong), with a maximum score of 20 points per dimen-
sion. Analysis of variance (ANOVA) was used to compare differences in competency scores for each
competency dimension among trainees of different training years, and a univariate linear regression
analysis was performed with decision-making ability as the dependent variable. Additionally, semi-
structured interviews with 3 representative residents and 2 supervising physicians were conducted
to explore the underlying mechanisms of competency development. The results indicate that as
trainees progressed through their training years, scores across all 12 competency dimensions
showed a year-on-year increase (P < 0.05). Scores in 11 of these dimensions had a significant positive
impact on decision-making ability (P < 0.05), with information acquisition, evidence evaluation, and
self-directed learning having the greatest influence. These preliminary findings suggest that the life-
long learning competencies of medical laboratory science residents gradually improve as their train-
ing progresses, and the synergistic development of these multidimensional competencies plays a sig-
nificant role in enhancing decision-making ability. Guided by core competencies, a systematic ap-
proach may help cultivate residents’ abilities in self-directed learning, information literacy, and evi-
dence-based thinking, thereby potentially establishing a tiered and progressive model for develop-
ing lifelong learning competencies.
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HERES) HIBNUMEVSIRAE ). AR (5 EIRIAE ). (EEIERE WA =880, k124
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12 Excel BHIHA 545K, K Zstats B (http://www.zstats.net/) I R 4.4.0 BAFHEAT G it 704
BRI LT 5 B (%) &, ALIRILLEBCR A Fisher B UIRERTS; tHREBIRILISH £ AriEZ(X+5)&0R.
ANFIAE AT 5 AL S AL e ) EUBCR AR 207 2 0T (ANOVA): BLksifE JoN AR B, BUAF R E
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31 ERFRMNERTR
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PEIEER(24.33 £ 1.53) % =4E% 3 \(27.27%), P46 (25.67 £ 1.15) % . =AMLY B ALY AN
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Table 1. Basic information on residency trainees
=1 EEEREKER

ik BE(n=11) —HFHM=5) HFEHKNM=3) =% nh=3) F 1l P i
5 5 (45.45 2 (40.00 1(33.33 2 (66.67

531 (%) ( ) ( ) ( ) ( ) 1.000
~ 6 (54.55) 3(60.00) 2 (66.67) 1(33.33)

FER Y, X+s) 24.18 + 1.54 2320+ 1.10 24.33+ 153 25.67 £1.15 3.79 0.069

3.2. EIBFARHERENTSILEER

RRERETENERER, MEERSAERT R, 12 TR ISP r ) RidiE s, HEYE T
Sy AR IA) 22 5 30 Givt 5 (P < 0.05). Horr, HIBAWMEVAERE /) (F = 37.52) {5 Bk e /I (F = 34.29).
FARZE AL S (F = 32.23) {5 B 3RHUGE /1 (F = 31.86) 14 1] 72 7 de o B (WL 4% 2).

Table 2. Comparison of competency scores across dimensions for residency trainees in different years (scores, X=*s)
2. TEIFREBEFRTUEEENTIELR(D, X+s)

YLy SA(n =11) —EHM=5) ZFHKMN=3) =FHnh=3) F1E P1E
SRR 2 BE 7 12.36 +3.80 9.60 +1.82 11.67 +1.15 17.67 +1.53 24.16 <0.001

W FT T AR RS 12.82 £3.31 10.20 £ 1.92 13.00 + 1.73 17.00 + 1.00 15.23 0.002

WEAEVEN RE 13.18 £3.19 10.60 + 1.67 13.33+0.58 17.33 £1.53 20.59 <0.001
i R 13.09 +3.02 11.00 +1.87 13.00 £ 2.00 16.67 +2.08 7.86 0.013
eWi a7 12.36 £3.35 9.80 £1.79 12.33+1.15 16.67 +2.08 14.65 0.002
SRR ST 12.82 +3.43 10.00 + 1.00 13.00 +2.00 17.33 £1.53 24.23 <0.001

3= RLap ikl 12.82 +3.66 10.00 +1.58 12.67 +£2.08 17.67 +1.53 18.91 <0.001

[ AWM VA 3@ e T 12.18 +4.14 8.60 + 0.89 12.67 +2.08 17.67 +1.53 37.52 <0.001
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Figure 1. Comparison of scores across 12 competency dimensions among residency trainees in different years
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DAUR S RE F1VE 20 IR AR B ) SR R R 2R M LR M o, 5 A E R UM B, =R RS RE )
4> R THE (B = 4.33, 1= 3.68, P = 0.006, 95%Cl: 2.02~6.64), —4FEZk % bt B 2 [#{K(8 = —3.00, t = —2.85, P
= 0.022, 95%Cl: —5.07~-0.93). FAx 11 IiRE JJ4EBEVF o> Yxt sk e e i 53 1E 1 sz (P 45<0.05), FH
5 B3RIAEE ) (B = 1.05) EHEVFOTEE /1(8 = 1.00). H E2=JHEJ1(B = 0.97) M T ¥ it B AERE /(B = 0.93)
WIEVEFS & PN EE SN S )

Table 3. Univariate linear regression analysis of decision-making ability among residents
= 3. (EREFRIRRENEEREMERIDHT

Bl BB SE t{H P1E B {E(95%Cl)
ZHER(SE) 0.00
=R 433 1.18 3.68 0.006 4.33 (2.02~6.64)
—HFELR -3.00 1.05 —2.85 0.022 —3.00 (-5.07~—0.93)
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SCHRRE R RE T 0.75 0.17 4.40 0.002 0.75 (0.41~1.08)
BT B e 0.93 0.15 6.02 <0.001 0.93 (0.63~1.23)
WEHE VPN BE T 1.00 0.13 7.42 <0.001 1.00 (0.73~1.26)
I R ) e 0.86 0.25 3.47 0.007 0.86 (0.37~1.35)
Wi ae 0.69 0.25 2.75 0.023 0.69 (0.20~1.18)
£y ¥ap it 0.74 0.19 3.82 0.004 0.74 (0.36~1.12)
[ BA P VR 3 BE 71 0.68 0.16 4.28 0.002 0.68 (0.37~0.99)
kS N A 0.81 0.20 4,02 0.003 0.81 (0.42~1.21)
5 B 3KILRE /1 1.05 0.24 4.46 0.002 1.05 (0.59~1.52)
5 BRik R /1 0.84 0.15 5.44 <0.001 0.84 (0.53~1.14)
EERSBN: Y] 0.97 0.21 4.64 0.001 0.97 (0.56~1.38)

fZBIRHLEE T - . = . 1.05 (0.59~1.52)

EHE PR 6 77 —.— 1.00 (0.73~1.26)

B2 SRE T - . - . 0.97 (0.56~1.38)

W95 i AR A ) - —.— 0.93 (0.63~1.23)

i R e 7D - ' = : 0.86 (0.37~1.35)

5 BIfILRE ST 4 : ] s 0.84 (0.53~1.14)

EARZHAE ST - : = . 0.81 (0.42~1.21)

SRR R BE ) - . = . 0.75 (0.41~1.08)
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Figure 2. Single-factor linear regression forest plot showing the influence of competencies across various dimensions
on the decision-making ability of residents
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WA AR IR, i B A RHE 55 0 12 TR ) 4EFEVE 7 IR RS IR T a TR AR ik 1, 41 1A) 22 3
AR, R ER FER 5 AR 5 B 0 2 45 R R BA RREE R E R, X — BB HiEs
[ A L SR — B 23O AR (L4158 TR v it A RME 35 22 00T R SE A% O AT VP A, R g%
GO AT I3 5 B3 = T — 4, BIE T AT 77 Bl 55 I R s i i R RO s 3l 2 GRVP A 5 i it =X
PR STAT 22 HE, JESLB S ME T UAT S v S m . diidksC BT s WRHMER A R, SR8 T (ERC B TiRe
JIHIE T AR FH[15]: AR PERE AR B, M 2] B RHBE G G R STAE M N, F3h% ). BRIk
AT RIE P EAL[16], FIRTR T S AW 74 RALFIR M, 0B it 5 I 2 HER & AT T K R
B, BRI I EEAEAE[3] [7].

MEARBE AR, —FRF REHEE o mml, nIae 5% AN IIMA R SRRESE L
M ER S IR TAERE A 48 v b TR DI B 6 —4ER: T a4 (16.67~17.67 4r), 2
N RGN IRIES 2] SRBM R, 0PI IR B4 S R n U RE 7T EAE R, BB
VRV RE T 1) — T 53 (8.60 43) N & HEFEf AR, T AR 22 e Hl i . (F = 37.52), SR/ R4
B YMERE SR EEFR A IS, WREL TR R RKMTIA L, S228, MRS F 5 3 Hh =
ERAR M BERE TR T 17— B [17]. FAE VIR 45 Sk — AR, — 9 e T AR AR 7E M g 8
] R, AN A SRR IR AT I T A, X AT SR BN P () IPE (Interprofessional education, #5 %
WHE ) ER LG BOE B | SHIE KR .

4.2. ZHRRENHRLRRRENRAXRRHEIEA

RFRE ST RIS H5IERZIT . MRS WTE RS LR 7], MR &2 TR S O .
FLIRERZR ML T 45 R, 11 THRE A 4R R R HERE A 3 R R, HrpE BRI JT . RS
PR RE AN E 252 TR B IR R BEOR, WP R DUE B R IR MR IE B 4R 0% O I RE 32 R RE
M Z 54, SDL s 2Ll RGN LUK IR, ER; 2 AR HEBUTE 3 N REZIIRNT R, EHE
P PO RCRIZESIIE, A BEREAME I ZOR WAL N AL 1024 2147 (6] Ha R4F SDL RE I
01, REMBRRSE. TBPMIRBOF AR, USRI KIE R, W2k SDL REA R 2 SRR R
RRR[T].

T UESK B R A R AL OB, S IR 2 I PR PR SR rp BB 27a T S A B e (R UE g - IEHR AR R 1P
W 5N RE LS I R B SIS 15, A BERIE R S5 T WR3K[18]. AW FE AL, EHEVFNBE 1 (8 = 1.00).
W FCBETTERAE /1 (8 = 0.93) SCHRIG 2 BE ) (B = 0.75) SRS RAEAE VI 1035 IE [ fm, SRR RS 7 B
IR E R MOSCHRAG 2R BIEHE PR ) Se BT IR O, A R AN IESR B AN MR AR S 2 I R . 2%
& OA TR E[19]-[21], H XSG 5E BRI VA T2 A2 REHRBUE R . 2 M2
[, UEAE VA ST ST B B RE 0 WY R SR BRI iR A R, 2 4R RE T AW R R SR IR R (2 i th S RE
T FET . DRIBE, GG PR 2 B B AN BE DML L 17 L R KR B S, T NI L S SEAR SR 22 ) SClikat I
Dk 2 ARHMER BT RS2 MBS R RE B SRR

4.3. ETFHOBENSENEEFIEHEFEAAE
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BN s LA BN E PRI Gk, DAImPK L SR BEMER 1 9 Bk, BRIl 2Bl ImRES R BT
ARG U RS W BN, FEAALLI 5 PRI b SE R 30 RIS & BV DR AL . FEARREERE 1T fiess
RIGKRAEL. 2SRRI, BRSO B, B —FE R0 =E A e S H/ 30y, —FERNES
R FRIE 5 R R, = AR AN EE [ A 80T 5 Jo ek

B0 EIRECEE J1AIEYE PPAN R ) 2 e s Re ) E R R, MEIRUERIS R TAEY, AH
WSS, BARIES)EAEIUAN T, — =2 IR o) AL, K im PR A6 v 10 5 B 0] RS A6y T A 2 1) PICO
(Population & BE4A . Intervention T-Fiif jiti. Comparison XJ &5 /iti. Outcome 45 /& 4847) @, — TR
UEAE I 2 524K, 75 PubMed. Cochrane Library. CNKI 2554 AT KGR, —RIUFHR R RN, &
F GRADE (Grading of Recommendations Assessment, Development and Evaluation) % k6 i #H 5& 4 5 Al
ARGV AT REAIVE DR DO ML SRR, S56 B BRI OL, BEIHIERRIR Y . TIEYERH
W RTE . SRS, R, RIBHE. U0 AFEER, 5k R E R R FFAEIED
Yk,

DL 6 TiA% O MEAT S k% 0 2 255 H bR o SO T JHEZL LIRS AR A R, A&
ORI RN TGS ATV AR FE B AR, R Se oy R RIS, IR & R AR SRR R
TEUESEER . H 5 21555 TH e 2K .

BB R 6. BT SWagE. BG5S N CEFRESHESBETE, R
i fE R I IR 25 PR, $RTF2% 01 2% 5] 3 M [22] . W SCIRIE 2R UEAR VPN . TR AL S AN B 2L
S, 2 RSB . KA R IR R SR S S AR A0, e AR 4R S PSR RE
TR 8o

SEHTE BAEVEMN o 2 BN E N RHANREE BEAZ O MEAT ) ELFRRE AN 1A R R 7723 (23], il R 6 2= 2
BHERE % R BRI VP FE bR . AKFE(S BAL T G T e SEif PR O AT J1 0P A%, MIERTRE 77 A7 RE
WA =23 Bhr ik, S BT RV . S5 RIE . EWN RS AR, B RBEE S
F R EHR A 5.

4RV AR 5 R EIE MR R 5e3E IR, B SEmPLE, MERER. K. %3, &
W PMES VRIE ST R IR KA MEAT PPN Febn iR R, DU E VPN IO I R et [24] [25]

AHEFUAZOHEAT I8 T 10, 1878 TR0 I 2 BT 5 2 & AR 22 ST R IR ) R s b SR T I ARRAE
VI 1 2 4EFERE I 0T SR RE I I R AR R, e 4y S st 1 248 A 2% ST R g3 R i SR A1 15
WE. R IR RHERE RO — SR H £ 2] 5 BRI SHIE RSO RANEE TR, YTt
U R ) S HRME KR e 7y

5. RERMESRE

AW FAFE—C R, —RFEAER /M Nn=11), RHFFTNAN 11 LA, HSERMAF R
A FEHS 4 FER 3B FEL 3 L), GIHRRMEEHIR, SRATREZMEEREIE K. R
ERIT BAGUEE L ES, (ARSI RN HPE LR IMAE e g, A2, KA
WEFCE— B0 . R AR SRVE R PR, A 7T S AR 5L TR R, RN T 8 A VP A
PEVFRIEATAE SCIRAE, 5 PR AT PT B8 SZ 44 23 B A8 RN 32 M N (i 22 B2 . A SRATF ST RGN N 360 FF
PHE(RAERE. L. BESEZHEN) . BRSEMAIEREZ KRS B Hibr G2 0 EdE, Litm
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