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[Abstract] Objective To assess the professional knowledge proficiency of mainstream large
language models (LLMs) in medical laboratory education and to explore their potential as educational aids for
medical laboratory technology students. Methods A comprehensive evaluation was conducted using 400
authentic questions from the 2023 Chinese National Clinical Medical Laboratory Technician Qualification
Examination. Five LLMs (Copilot, Grok, Yuanbao, Doubao, and Kimi) were tested through two-round
interactions using zero-shot prompting and interaction-optimized prompting strategies. The accuracy of
answers and the quality of generated content were evaluated. Performance disparities were analyzed using
Cochran's Q test. Content quality was scored through the CLEAR framework (completeness, lack of false
information, evidence-based reasoning, appropriateness, relevance). Results In the first-round test, Doubao
achieved the highest overall accuracy rate (375/400). The overall accuracy rates of Doubao and Yuanbao
significantly outperformed Copilot and Kimi (P<0.001). After the second-round interactive optimization, the

accuracy rate of Kimi significantly improved (P<0.05), whereas other LLMs showed slight improvements (P>
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0.05). Doubao still had the highest overall accuracy rate (380/400). The overall accuracy rates of Doubao and
Yuanbao significantly outperformed Copilot (P<0.005). Evaluation based on the CLEAR framework revealed
that Yuanbao, Doubao, and Kimi significantly outperformed foreign models in the dimensions of
evidence-based reasoning (P<0.003) and completeness (P<0.05), demonstrating standardized citation of
authoritative evidence and superior content quality. Conclusions The tested LLMs possess extensive
medical laboratory knowledge. The accuracy of their answers and the quality of the generated content can be
improved through single-question input, specifying evidence requirements, and enabling advanced reasoning

functions. Domestic LLMs are comparable to foreign LLMs in terms of accuracy, and have significant

advantages in the dimensions of evidence-based reasoning and completeness. LLMs can serve as auxiliary

tools for learning professional knowledge in medical laboratory technology.
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AN HHEERIRE R IR, SR L IEA R I
(F43K 80% LA 1) , Hor G A IE Aff R de i (453 376)
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Copilot

Grok

JUE

SX 2}

Kimi

Cochran’s

Hi) EWR95%CH  EMTO5%CH  EFRO95%CH  EHFRO5%CH  EMF(95%CI) Q18 Pl
FERHATH(100) 0.81(0.73~0.89)  0.94(0.89~0.99)  0.90(0.84~0.96)  0.95(0.90~1.00) 0.81(0.73~0.89)  30.13  <0.001
AR (100)  0.82(0.76~0.90)  0.87(0.80~0.94)  0.93(0.88~0.98)  0.95(0.90~1.00) 0.78(0.70~0.86)  27.10  <0.001
Ll AR (100) 0.90(0.84~0.96)  0.91(0.85~0.97)  0.93(0.88~0.98)  0.92(0.86~0.98)  0.88(0.81~0.96) 423 0.392
Ll SEAE S (100)  0.86(0.79~0.93)  0.86(0.79~0.93)  0.90(0.84~0.96)  0.94(0.89~0.99)  0.79(0.71~0.97) 17.97 0.001
JIERIR(400) 0.89(0.82~0.96)  0.89(0.83~0.95)  0.92(0.86~0.98)  0.94(0.89~0.99) 0.82(0.76~0.90)  68.01  <0.001
3 SILLMES | 258 E AR P LA (P1ED
i H RN AHIE Ll R Tl Sk SIERAR
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Kimi-5 41 <0.001° <0.001° <0.001° <0.001*
Copilot-JC5 0.011 0.005 0.282 <0.001°
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Copilot—Tf1, <0.001° 0.001° 0.031 <0.001"
JLE -Grok 0.256 0.124 0.282 0.198
JLE-T A 0.156 0.608 0.282 0.152
Grok—T41 0.776 0.040 0.031 0.007
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FERBATE(100) 0.86(0.79~0.93)  0.94(0.89~0.99)  0.93(0.88~0.98)  0.96(0.92~1.00) 0.93(0.88~0.98)"  16.82 0.002°
XL AI100)  0.87(0.80~0.94)  0.90(0.84~0.96)  0.95(0.90~1.00)  0.97(0.93~1.00)  0.88(0.81~0.96) 15.76 0.003"
Ll ATR(100) 0.93(0.88~0.98)  0.96(0.92~1.00)  0.95(0.90~1.00)  0.93(0.88~0.98) 0.92(0.86~0.98) 3.85 0.663
Ll EkAES1(100)  0.92(0.86~0.98)  0.88(0.81~0.96)  0.92(0.86~0.98)  0.95(0.90~1.00) 0.92(0.86~0.98)" 6.35 0.174
JAIERIZR (400) 0.90(0.84~0.96)  0.92(0.86~0.98)  0.94(0.89~0.99)  0.95(0.90~1.00) 0.91(0.85~0.97)"  21.15  <0.001"
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JLFE-Grok 0.701 0.110 0.147
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LLM #J86 KH 4r FaR g2 1E . XU B LAk 38
S S G D E RT DA O LM A9 12 4
HEHERE 7 I 2= 2R 56 AR A K o

(B 75 VE B2, 5 20 LLM & F 53R 51 1E i 2%
FEXTEAR , A28 B B n FH = i Re I F AN REFH B 48
o R U TE A 5, 5K 5 8] P S A G A 2
R AR RARAT 6, S AR ST AR X R A 793
AR G, SR, AR AR Y & U B
WAER LLM [ 238 AT Re AT A TG
3.2 ACH ARG ALIETE LM ATA 0 3 e

2 5 50 3% S 56 6 BH A2 TR 2 S ) LLM

fiko ABTFE P TR HYH AR 2% T Miller BIA
A, BACE TARCIZI A A IR, 0w R (7 £2)
AME BT, PRI R A 5 B — A T .
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