Table 1 - Characteristics of the examination questions and student performance
	Characteristic
	Semester 1
	Semester 2
	Overall

	Students, n
	119
	110
	229

	Examination items, n
	44
	45
	89

	Text-only items, n (%)
	38 (86.3)
	39 (86.7)
	77 (86.5)

	Image-based items, n (%)
	6 (13.7)
	6 (13.3)
	12 (13.5)

	Student examination score, median (IQR), %
	72.73 (65.91–79.55)
	77.78 (71.11–82.22)
	-

	Score range, %
	45.45–90.91
	44.44–97.78
	-

	Students achieving ≥90%, n (%)
	1 (0.8)
	9 (8.2)
	-

	Student item facility, median (range), %
	79.0 (8.4-100)
	80 (9.1-99.1)
	79.8 (8.4–100.0)

	Items correctly answered by >50% of students, n (%)
	37 (84.1)
	36 (80.0)
	73 (82.0)

	Items correctly answered by ≤50% of students, n (%)
	7 (15.9)
	9 (20.0)
	16 (18.0)



Table 2 - Overall and format-specific performance of generative AI systems and medical students
	Evaluator
	Overall
	Text-only
	Image-based
	p value

	Gemini 3 Flash
	85/89 (95.5%) [89.0–98.2]
	76/77 (98.7%) [93.0–99.8]
	9/12 (75.0%) [46.8–91.1]
	0.007a

	Claude Sonnet 4.5
	83/89 (93.3%) [86.1–96.9]
	74/77 (96.1%) [89.2–98.7]
	9/12 (75.0%) [46.8–91.1]
	0.030a

	GPT-5.2 Auto
	82/89 (92.1%) [84.6–96.1]
	74/77 (96.1%) [89.2–98.7]
	8/12 (66.7%) [39.1–86.2]
	0.006a

	Grok 4.1 Auto
	75/89 (84.3%) [75.3–90.4]
	69/77 (89.6%) [80.8–94.6]
	6/12 (50.0%) [25.4–74.6]
	0.001a

	GPT-4.1 Auto
	71/89 (79.8%) [70.3–86.8]
	62/77 (80.5%) [70.3–87.8]
	9/12 (75.0%) [46.8–91.1]
	0.702a

	Students
	73.1% [68.0–77.9]
	73.1% [67.5–78.3]
	72.8% [60.3–84.9]
	0.904b

	Values for AI systems are presented as n/N (%) [95% CI]. Student performance represents the mean item-level proportion of correct responses and is therefore presented as a percentage [95% CI]. P values compare performance between text-only and image-based questions. ᵃ Fisher’s exact test; ᵇ Mann–Whitney U test.



Table 3- Agreement between each AI system and the student-majority, overall and according to question format.
	AI system
	Overall κ
	p value
	Image-based κ
	p value
	Text-only κ
	p value

	GPT-4.1
	0.42
	<0.001
	0.25
	0.371
	0.45 
	<0.001

	GPT-5.2 Auto
	0.07
	0.447
	-0.29
	0.273
	0.18
	0.026

	Claude Sonnet 4.5
	0.09
	0.310
	0.25
	0.371
	0.06 
	0.488

	Grok 4.1 Auto
	0.04
	0.714
	0.00
	1.000
	0.10 
	0.336

	Gemini 3 Flash
	-0.08
	0.338
	-0.25
	0.371
	-0.02 
	0.635

	The student-majority benchmark classified an item as correct when more than 50% of students selected the correct answer. Agreement was assessed using Cohen’s kappa.




Table 4 -  Selected studies directly comparing generative AI systems with undergraduate medical students on examination-style assessments.
	Study
	Question set
	AI models
	Human comparator
	Findings

	Patel et al., 2024
	30 board-style Otolaryngology–Head & Neck Surgery multiple-choice questions (text only)
	GPT-3.5 
	Medical students 1, 2, 3 and 4
	ChatGPT-3.5 (54.7%) significantly outperformed MS1 (28.8%), MS2 (31.4%), and MS3 (36.0%) students. It performed similarly to MS4 students (37.8%). (31)

	Strong et al., 2023
	14 open-ended clinical reasoning cases 
(text only)
	GPT-3.5 (prior study), GPT-4 (follow-up study)
	First- and second-year medical students and physician assistant students
	GPT-4 scored a mean 4.2 percentage points higher than students. Its passing rate was 93% (vs. 85% of students). GPT-4 also substantially outperformed GPT-3.5 (43%). (32)

	Meyer, Riese & Streichert, 2024
	834 original multiple-choice questions from 3 official written German medical licensing exams 
(text only)
	GPT-3.5, GPT-4
	Medical students who took the same exams
	GPT-4 averaged 85% correct, ranking in the 92.8th, 99.5th, and 92.6th percentiles. (33)

	Bharatha et al., 2024
	304 MCQs from basic science and clinical course exams (text only)
	ChatGPT-4
	Medical students who took the same exams
	ChatGPT-4 scored higher overall (73.7%) than students (66.7%). ChatGPT-4's performance depended on course type.(34)

	Friederichs et al, 2023
	Progress test spanning multiple specialties (incl. dermatology, radiology, legal medicine, and others) (text only)
	GPT
	Medical students taking the same progress test
	ChatGPT answered 65.5% of questions correctly, better than student average across most specialties. Results varied by field (very high in dermatology, very low in radiology and legal medicine).(11)

	Alessi et al., 2025
	333 multiple-choice questions from the Brazilian Progress Test across different areas (text only)
	GPT-3.5, GPT-4.0
	Medical students who took the same test
	GPT-4 scored higher than GPT-3.5 in every subject, but differences remained statistically significant only in basic sciences and gynecology/obstetrics. Both generally scored above student averages.(9)

	Ros-Arlanzón et al., 2025
	Final MCQ exams in Infectious Diseases, Neurology, Respiratory Medicine, and Cardiovascular Medicine (text and image questions)
	OpenAI o1, GPT-4o, DeepSeek R1, Microsoft Copilot, Gemini 1.5 Flash
	442 student scores
	Across all four courses, every LLM's mean score exceeded the student median, and in several cases beat the single highest-scoring student (LLM means 7.46-9.88 vs. student means 4.28-7.32).(35)

	Al-Thani et al., 2025
	160 Emergency Medicine MCQs: 98 text-only and 62 image-based.
	GPT-4; Gemini 1.5
	125 final-year medical students
	Students scored 79.4%, ChatGPT 72.5%, and Gemini 54.4%. On image-based questions, accuracy was 62.9%, 54.8%, and 24.2%, respectively.(5)

	Salvador et al., 2025
	10-question practical examination based on radiological and nuclear medicine images.
	GPT-4o
	33 third-year medical students
	Students achieved a higher mean score than GPT-4o, 7.78 vs. 6.05/10. GPT-4o ranked at the 9th percentile of the student distribution.(36)

	Sarantopoulos et al., 2026
	90 image-based MCQs in Anatomy, Pathology, and Pediatrics
	GPT-4.0
	127 undergraduate medical students
	ChatGPT performed below students in Anatomy and above students in Pediatrics. Model failed to recognize all Pathology images.(10)

	This table provides a focused narrative overview and is not intended to represent a systematic review of the literature. Studies were selected based on the presence of a direct comparison between generative AI systems and undergraduate or pre-licensure students completing examination-style assessments. Studies involving only residents, specialists, or board-examination candidates were excluded.



