Intramuscular Injection Skill Bland-Altman Analyses
The averages of the scores given by human raters for the IM injection skill were compared with the scores given by the ChatGPT4 model for the criteria, and the results are presented in Table 9 and Figure 1.
Table 9. Comparison of Score Agreement Between Human Raters and the ChatGPT4 Model for IM Injection (Bland-Altman Analysis).
	Criteria
	Bias:
	STD:
	Lower
LOA:
	Upper
LOA:
	Perception Type

	Introduced themselves and explained the procedure to the patient.
	-0,116
	0,377
	-0,855
	0,623
	Visual + Auditory

	Checked the accuracy and suitability of the medication and verified it was the correct patient (verbal confirmation is sufficient).
	-0,597
	0,815
	-2,194
	1,001
	Auditory

	Ensured patient privacy (verbal confirmation is sufficient).
	-1,287
	0,792
	-2,839
	0,266
	Auditory

	Syringe Preparation (Checked the expiration date of the syringe and ensured the packaging was intact (not torn or punctured, stated that they prepared the medication by drawing it into the syringe.
	-0,504
	0,636
	-1,750
	0,742
	Visual + Auditory

	Indicated the injection site visually (upper outer quadrant).
	-0,194
	0,432
	-1,040
	0,652
	Auditory

	Cleaned the injection area with an antiseptic cotton swab, wiping outward in a circular motion from the center, covering a radius of approximately 5 cm.*
	-0,078
	0,261
	-0,588
	0,433
	Visual

	Placed a dry cotton swab between the 4th and 5th fingers of the assisting hand.
	-0,070
	0,527
	-1,103
	0,964
	Visual

	Stretched the skin at the injection site using the thumb and index finger of the assisting hand.
	-0,062
	0,631
	-1,299
	1,175
	Visual

	Held the syringe with the active hand as if holding a pen.
	-0,101
	0,353
	-0,792
	0,591
	Visual

	Inserted the needle perpendicular to the skin.
	-0,062
	0,233
	-0,519
	0,395
	Visual

	Pulled back the syringe plunger slightly with the assisting hand to check for blood.
	0,008
	0,463
	-0,899
	0,915
	Visual

	Injected the medication into the muscle by pressing the syringe plunger with the assisting hand (no actual medication will be injected into the model)
	-0,202
	0,379
	-0,944
	0,541
	Visual

	Removed the needle at the same angle and speed as insertion while applying light pressure to the injection site with a cotton swab using the assisting hand.
	-0,031
	0,098
	-0,223
	0,161
	Visual

	Disposed of the syringe and other waste materials in appropriate disposal containers (without recapping the needle).
	-0,186
	0,407
	-0,984
	0,612
	Visual

	Informed the patient that the procedure was complete and/or said, "Get well soon."
	-0,271
	0,639
	-1,524
	0,982
	Visual + Auditory

	Total points for all criteria:
	-3,775
	3,081
	-9,813
	2,263
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Figure 1. Bland-Altman Plot HumAVE vs ChatGPT4o IM injection.
[bookmark: _Hlk187353225]Table 9 and Figure 1 reveals the consistency and systematic biases (bias) between human raters and the ChatGPT4o AI model in the evaluation of IM injection skills. The ChatGPT4o evaluations give higher average scores compared to human raters (Bias: -3.775). This indicates that the ChatGPT4o model is more tolerant or less strict in certain steps. Evaluation consistency is higher in visual steps, with a lower bias value. In auditory steps, significant differences were observed between human raters and the ChatGPT4o model. Specifically, in the auditory perception type, there was a marked deviation in the criterion “Maintained privacy (verbal explanation is sufficient)” with a bias of -1.287. The findings from the above analyses in this study show that ChatGPT4o is consistent but tends to give higher scores, and there is inconsistency in steps requiring auditory perception. The Bland-Altman analysis statistically validates these findings. When examining how different perception types (Visual, Auditory, Visual+Auditory) affect evaluation agreement, it was found that there is higher agreement in skills requiring visual perception. In skills requiring auditory perception, the ChatGPT4o model gave different evaluations compared to human raters. The highest consistency, with a bias value close to zero, was found in the 10th, 11th, and 13th criteria: “Inserted the needle perpendicular to the skin”, “Pulled back the syringe plunger slightly with the assisting hand to check for blood” and “Removed the needle at the same angle and speed as insertion while applying light pressure to the injection site with a cotton swab using the assisting hand.” These criteria, which are less detailed, belong to the visual perception type.
The average scores given by human raters for IM injection skills and the score agreement with the Gemini Flash 1.5 model’s evaluation for each criterion are presented in Table 10 and Figure 2.
Table 10. Comparison of Score Agreement Between Human Evaluators and the Gemini Flash 1.5 Model for IM Injection (Bland-Altman Analysis)
	Criteria
	Bias
	STD
	Lower
LOA
	Upper
LOA
	Perception Type

	Introduced themselves and explained the procedure to the patient.
	-0,070
	0,496
	-1,043
	0,903
	Visual + Auditory

	Checked the accuracy and suitability of the medication and verified it was the correct patient (verbal confirmation is sufficient).
	-0,550
	0,866
	-2,249
	1,148
	Auditory

	Ensured patient privacy (verbal confirmation is sufficient).
	-1,240
	0,856
	-2,917
	0,436
	Auditory

	Syringe Preparation (Checked the expiration date of the syringe and ensured the packaging was intact (not torn or punctured, stated that they prepared the medication by drawing it into the syringe.
	-0,434
	0,645
	-1,698
	0,829
	Visual + Auditory

	Indicated the injection site visually (upper outer quadrant).
	-0,171
	0,374
	-0,903
	0,562
	Auditory

	Cleaned the injection area with an antiseptic cotton swab, wiping outward in a circular motion from the center, covering a radius of approximately 5 cm.*
	0,225
	0,786
	-1,315
	1,765
	Visual

	Placed a dry cotton swab between the 4th and 5th fingers of the assisting hand.
	0,093
	0,640
	-1,161
	1,347
	Visual

	Stretched the skin at the injection site using the thumb and index finger of the assisting hand.
	-0,178
	0,560
	-1,277
	0,920
	Visual

	Held the syringe with the active hand as if holding a pen.
	-0,078
	0,391
	-0,843
	0,688
	Visual

	Inserted the needle perpendicular to the skin.
	0,031
	0,447
	-0,846
	0,908
	Visual

	Pulled back the syringe plunger slightly with the assisting hand to check for blood.
	0,147
	0,778
	-1,377
	1,672
	Visual

	Injected the medication into the muscle by pressing the syringe plunger with the assisting hand (no actual medication will be injected into the model)
	0,147
	0,774
	-1,370
	1,665
	Visual

	Removed the needle at the same angle and speed as insertion while applying light pressure to the injection site with a cotton swab using the assisting hand.
	0,085
	0,392
	-0,684
	0,854
	Visual

	Disposed of the syringe and other waste materials in appropriate disposal containers (without recapping the needle).
	0,070
	0,765
	-1,429
	1,569
	Visual

	Informed the patient that the procedure was complete and/or said, "Get well soon."
	-0,271
	0,639
	-1,524
	0,982
	Visual + Auditory

	Total points for all criteria:
	-2,194
	4,944
	-11,883
	7,496
	-
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Figure 2. Bland-Altman Plots HumAVE vs. Gemini Flash 1.5 for IM injection points.
As seen in Table 10 and Figure 2, the Bland-Altman analyses of IM injection skill assessment show the consistency and systematic biases (bias) between human evaluators and the Gemini Flash 1.5 AI model. The Gemini Flash 1.5 model tends to assign higher scores on average compared to human evaluators, though at a lower level than the ChatGPT4o model (Bias: -2.194). The model shows consistent results with human evaluators for visual perception criteria, while it exhibits a higher scoring tendency for auditory perception criteria. For criteria requiring both visual and auditory perception, the Gemini Flash 1.5 model demonstrates better consistency with human evaluators than with auditory perception alone. As with the ChatGPT4o model, the Gemini Flash 1.5 model shows consistent evaluation with human evaluators on criteria that do not require visual details, such as “Inserted the needle perpendicular to the skin.”,” Removed the needle at the same angle and speed as insertion while applying light pressure to the injection site with a cotton swab using the assisting hand.”, and “Disposed of the syringe and other waste materials in appropriate disposal containers (without recapping the needle).
These criteria show a Bias near 0. When examining the Bland-Altman plots, it is evident that while most of the differences (95%) remain within the Limits of Agreement (LOA), significant deviations are observed at certain points. The comparative analysis results of the ChatGPT4o and Gemini 1.5 Flash AI models in terms of IM injection skills are represented in Table 11.
Table 11. Bland-Altman agreement analysis comparisons of the ChatGPT4o and Gemini 1.5 Flash AI models in terms of IM injection skills
	
	ChatGPT4o
	Gemini Flash 1.5

	Total Point Bias
	-3.775
	-2.194

	Total LOA Range
	-9.813/2,263
	-11.883/7.496

	Auditory Perception Bias
	-0.597/-1,287
	-0550/-1.240

	Visual Perception Bias
	-0.007/-0.271
	-0.178/0.225


According to the comparison of the Bland-Altman analysis results, the total bias value for IM injection skills is negative for both ChatGPT-4o (-3.775) and Gemini (-2.194), indicating that both models tend to give higher scores compared to human evaluators. For both models, the consistency in auditory perception-related criteria is lower than in visual and visual + auditory perception criteria. In steps involving auditory perception, inconsistencies and high bias were observed between the two models. Both models showed high consistency in criteria requiring visual perception, while medium-level consistency was observed for steps involving both visual and auditory perception. The ChatGPT-4o model showed higher bias in total scores than Gemini. Gemini's LOA range is broader, indicating more variable evaluation differences. When examining the Bland-Altman plots, while most of the differences (%95) fall within the LOA limits, some significant deviations are observed at certain points.
[bookmark: _Hlk187354875]Square Knot Skill and Bland-Altman Analyses
The averages of the scores given by human raters for the square knot skill were compared with the scores given by the ChatGPT4 model for the criteria, and the results are presented in Table 12 and Figure 3.
Table 12. Comparison of Score Agreement Between Human Evaluators' Average Scores and ChatGPT4o Model in Square Knot Tying Skill (Bland-Altman Analysis)
	Criteria
	Bias
	STD
	Lower
LOA
	Upper
LOA
	Perception type

	While holding both ends of the string in the palms of both hands, used the thumb of the non-dominant hand to pull the string in the other hand to create a cross.
	-0,661
	0,683
	-1,999
	0,677
	Visual

	Positioned the string between the thumb and index finger of the other hand after crossing.
	-0,460
	0,891
	-2,207
	1,287
	Visual

	Passed the string through the crossed section.
	-0,540
	0,698
	-1,908
	0,827
	Visual

	Adjusted the string's ends to a neat position and tied a square knot.
	-0,511
	0,580
	-1,648
	0,625
	Visual

	For the reverse knot, took the string from the thumb side of the cross, creating a new cross.
	-0,678
	0,896
	-2,435
	1,078
	Auditory

	Brought the thumb and index fingers together and rolled the cross inside the hands to the other side.
	-1,000
	0,809
	-2,586
	0,586
	Visual

	Squeezed the other string between the thumb and index fingers, passing it back through the cross to the front side.
	-0,891
	0,776
	-2,411
	0,630
	Visual

	Straightened the ends of the string and tightened the knot.
	-0,741
	0,652
	-2,019
	0,537
	Visual

	Checked the tightness of the knot.
	-1,178
	0,690
	-2,531
	0,175
	Visual

	Total points for all criteria:
	-6,661
	5,683
	-17,799
	4,477
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Figure 3. Bland-Altman Plots HumAVE vs ChatGPT4o for square knot points
In Table 12 and Figure 3, the Bland-Altman analysis highlights the consistency and systematic biases between the average scores of human evaluators and the ChatGPT4o artificial intelligence model in the evaluation of knot-tying skills. The ChatGPT4o model tends to assign higher scores compared to human evaluators (Bias: -6.661). The wide LOA (Limits of Agreement) range in the total score evaluation (Lower LOA: -17.799, Upper LOA: 4.477) indicates potential inconsistencies in scoring differences, with significant deviations observed in some instances. In addition, the model tends to assign higher ratings for steps requiring visual and auditory perception compared to human evaluators. Notably, visual criteria exhibit higher bias values, with reduced consistency observed in steps involving visual perception (Average Bias: -0.771). Although auditory criteria also show discrepancies, they are relatively more acceptable compared to visual criteria (Bias: -0.678). The low consistency levels found in Krippendorff’s Alpha and Fleiss Kappa results for knot-tying skills were confirmed through the Bland-Altman analysis. This analysis supports these findings and highlights inconsistencies, particularly in steps requiring visual perception. ANOVA and Independent Sample T-Test analyses had previously revealed significant differences in scoring between human evaluators and the AI model, which are clearly reflected in the Bland-Altman analysis, shedding light on scoring tendencies. In the observations for visual perception skills, inconsistencies are more pronounced for certain criteria, such as “Brought the thumb and index fingers together and rolled the cross inside the hands to the other side.” (Bias: -1.000), “Squeezed the other string between the thumb and index fingers, passing it back through the cross to the front side” (Bias: -0.891), “Straightened the ends of the string and tightened the knot.” (Bias: -0.741), “Checked the tightness of the knot.” (Bias: -1.178).
These criteria involve fine motor skills and intricate movements, suggesting that the inconsistencies in these steps may stem from the precision required for these motor tasks. Although most differences fall within the LOA boundaries (%95), the Bland-Altman Plots reveal significant deviations at certain points.
The average scores given by human raters for square knot skill and the score agreement with the Gemini Flash 1.5 model’s evaluation for each criterion are presented in Table 13 and Figure 4.


Table 13. Comparison of Score Agreement Between Human Evaluators' Average Scores and the Gemini Flash 1.5 Model for Knot-Tying Skills (Bland-Altman Analysis)
	Criteria
	Bias
	STD
	Lower
LOA
	Upper
LOA
	Perception Type

	While holding both ends of the string in the palms of both hands, used the thumb of the non-dominant hand to pull the string in the other hand to create a cross.
	-0,402
	0,743
	-1,859
	1,055
	Visual

	Positioned the string between the thumb and index finger of the other hand after crossing.
	-0,477
	0,817
	-2,078
	1,124
	Visual

	Passed the string through the crossed section.
	-0,195
	0,828
	-1,819
	1,428
	Visual

	Adjusted the string's ends to a neat position and tied a square knot.
	-0,201
	0,692
	-1,558
	1,156
	Visual

	For the reverse knot, took the string from the thumb side of the cross, creating a new cross.
	-0,713
	0,895
	-2,467
	1,041
	Auditory

	Brought the thumb and index fingers together and rolled the cross inside the hands to the other side.
	-0,707
	0,905
	-2,481
	1,067
	Visual

	Squeezed the other string between the thumb and index fingers, passing it back through the cross to the front side.
	-0,615
	0,921
	-2,421
	1,191
	Visual

	Straightened the ends of the string and tightened the knot.
	-0,345
	0,847
	-2,005
	1,315
	Visual

	Checked the tightness of the knot.
	-0,937
	0,758
	-2,423
	0,549
	Visual

	Total points for all criteria:
	-4,592
	6,243
	-16,829
	7,645
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Figure 4. Bland-Altman Plots HumAVE vs Gemini Flash 1.5 for square knot points.
Table 13 and Figure 4 highlight the consistency and systematic biases (bias) between the average scores of human evaluators and the Gemini 1.5 Flash AI model for knot-tying skills assessment. The Gemini 1.5 Flash model exhibits a tendency to provide higher scores than human evaluators on average (Bias: -4.592). The wide LOA range (Lower LOA: -16.829, Upper LOA: 7.645) indicates inconsistency in the assessments. The Gemini 1.5 Flash model rates the steps requiring both visual and auditory perception higher than human evaluators, with auditory criteria showing greater bias (-0.713) compared to visual criteria. Visual criteria demonstrate moderate consistency (Mean Bias: -0.497). While variability exists, it is more acceptable than in auditory criteria. The observed lower consistency in auditory perception-related steps aligns with earlier analyses, indicating potential challenges in accurately evaluating auditory tasks. The Bland-Altman analysis confirms findings from Krippendorff’s Alpha and Fleiss Kappa results, reinforcing the low consistency levels for knot-tying skills assessments. It particularly highlights the bias and deviations in auditory perception-related criteria for the Gemini 1.5 Flash model. 
Additionally, similar to the ChatGPT4o model, variability in visual perception-based tasks is noticeable, especially in certain criteria. For instance, the step “Checking the tightness of the knot” displays the highest bias (-0.937), likely due to the intricate motor skills and fine detail required for this step. In the ANOVA and Independent Sample T-Test analyses, the score differences between human evaluators and the AI model were found to be statistically significant. The Bland-Altman analysis further corroborates these findings by revealing similar trends, showcasing the scoring tendencies and systematic deviations between the two. Although the majority of the differences (%95) remain within the LOA boundaries, distinct outliers and deviations are observed in the Bland-Altman plots, indicating specific areas where the model’s scoring significantly diverges from human evaluators.
Table 14. Comparison of Bland-Altman Agreement Analyses for Knot-Tying Skills Between ChatGPT4o and Gemini 1.5 Flash AI Models
	[bookmark: _Hlk187355971]
	ChatGPT4o
	Gemini Flash 1.5

	Total Point Bias
	-6,661
	-4,592

	Total LOA Range
	-17,999/4,477
	-16,829/7,645

	Auditory Perception Bias
	-0.678
	-0,713

	Visual Perception Bias
	-0.771
	-0,497


According to the comparison of Bland-Altman analysis results, in the evaluation of knot-tying skills, the total score bias value for both ChatGPT-4o (-6.661) and Gemini 1.5 Flash (-4.592) is negative, indicating that both models tend to assign higher scores compared to human evaluators. While Gemini 1.5 Flash appears more consistent in visual perception-based criteria, inconsistencies are observed in auditory perception criteria for both models. ChatGPT-4o demonstrates a higher bias than Gemini in total scores. Although Gemini has a narrower LOA range, the differences in evaluations remain significant.
Basic Life Support Skill Bland-Altman Analyses
Table 15. Comparison of Score Agreement Between Human Evaluators' Mean Scores and ChatGPT4o Model for Basic Life Support Skills (Bland-Altman Analysis)
	Criteria
	Bias
	STD
	Lower
LOA
	Upper
LOA
	Perception Type

	Checked the safety of the environment, themselves, and the patient (verbally stating this is sufficient).
	-0,865
	0,788
	-2,410
	0,680
	Auditory

	Gently touched the patient/injured person's shoulders and asked, "How are you? Are you okay?" (verbally stating this is sufficient).
	0,135
	0,550
	-0,944
	1,213
	Visual + Auditory

	If the patient is unconscious, called for help from the environment and gave the command "Call 112" to someone (verbally stating this is sufficient).
	0,057
	0,483
	-0,890
	1,004
	Auditory

	Checked the mouth, opened the airway using the "head-tilt, chin-lift" maneuver.
	0,071
	0,491
	-0,892
	1,034
	Visual

	Assessed breathing for no more than 10 seconds using the "look, listen, feel" method and checked for pulse at the carotid artery.
	-0,163
	0,573
	-1,285
	0,959
	Visual + Auditory

	Performed effective and correct chest compressions (correct hand position, correct compression point, correct depth, correct speed, and allowing chest recoil).
	-0,028
	0,560
	-1,125
	1,069
	Visual

	After 30 chest compressions, effectively gave 2 rescue breaths with proper head-tilt and chin-lift position (closed the patient's nostrils while giving breaths).
	0,227
	0,507
	-0,766
	1,220
	Auditory

	Minimized interruptions in chest compressions.
	-0,106
	0,477
	-1,041
	0,829
	Visual

	Continued performing chest compressions and rescue breaths in a 30/2 ratio for two minutes (or stated that they should do so).
	-0,142
	0,324
	-0,777
	0,493
	Auditory

	Checked the patient's breathing and pulse every two minutes (verbally stating this is sufficient).
	-0,518
	0,982
	-2,443
	1,408
	Auditory

	Total points for all criteria:
	-1,333
	1,968
	-5,191
	2,525
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Figure 5. Bland-Altman Plots HumAVE vs ChatGPT4o for BLS points.
The results of the Bland-Altman analyses comparing the average scores of human evaluators and the assessments of the ChatGPT-4o model for BLS skills are presented in Table 15, with plot illustrations shown in Figure 5. These analyses examine the consistency between the average scores of human evaluators and the scores of the ChatGPT-4o artificial intelligence model in BLS skill assessments. When the total score evaluation is taken into consideration, ChatGPT-4o model tends to score slightly higher compared to human evaluators (Bias:-1.333). The wide LOA (Limits of Agreement) range (-5.191 to 2.525) indicates variability in the differences for some criteria and highlights inconsistencies. In criteria related to visual perception, consistency is high, with a low average bias value (Bias:-0.004). However, consistency is lower in auditory perception criteria, with a higher bias (Bias:-0.508). For criteria requiring both visual and auditory perception, consistency is at an acceptable level (Bias: -0.014). ChatGPT-4o model shows a tendency to assign higher scores than human evaluators, particularly in criteria involving auditory perception, where inconsistencies are more pronounced. On the other hand, higher consistency is observed in steps requiring a combination of visual and auditory skills. The low consistency observed in Krippendorff’s Alpha and Fleiss Kappa analyses is confirmed by the Bland-Altman analysis. Significant differences observed in ANOVA and T-Test analyses, especially in auditory perception criteria, are supported by this analysis. In Bland-Altman plots, the majority of differences (95%) fall within the LOA limits, although some notable deviations are observed at certain points.
Table 16. Comparison of Score Agreement Between the Average Scores of Human Evaluators and the Gemini Flash 1.5 Model for Basic Life Support Skills (Bland-Altman Analysis)
	Criteria
	Bias
	STD
	Lower
LOA
	Upper
LOA
	Perception Type

	Checked the safety of the environment, themselves, and the patient (verbally stating this is sufficient).
	-0,759
	0,881
	-2,486
	0,968
	Auditory

	Gently touched the patient/injured person's shoulders and asked, "How are you? Are you okay?" (verbally stating this is sufficient).
	-0,057
	0,350
	-0,742
	0,629
	Visual + Auditory

	If the patient is unconscious, called for help from the environment and gave the command "Call 112" to someone (verbally stating this is sufficient).
	-0,028
	0,386
	-0,785
	0,728
	Auditory

	Checked the mouth, opened the airway using the "head-tilt, chin-lift" maneuver.
	-0,014
	0,481
	-0,958
	0,929
	Visual

	Assessed breathing for no more than 10 seconds using the "look, listen, feel" method and checked for pulse at the carotid artery.
	0,028
	0,761
	-1,463
	1,520
	Visual + Auditory

	Performed effective and correct chest compressions (correct hand position, correct compression point, correct depth, correct speed, and allowing chest recoil).
	0,631
	0,626
	-0,597
	1,859
	Visual

	After 30 chest compressions, effectively gave 2 rescue breaths with proper head-tilt and chin-lift position (closed the patient's nostrils while giving breaths).
	0,099
	0,461
	-0,803
	1,002
	Auditory

	Minimized interruptions in chest compressions.
	0,021
	0,595
	-1,146
	1,188
	Visual 

	Continued performing chest compressions and rescue breaths in a 30/2 ratio for two minutes (or stated that they should do so).
	0,454
	0,861
	-1,234
	2,141
	Auditory

	Checked the patient's breathing and pulse every two minutes (verbally stating this is sufficient).
	-0,199
	0,980
	-2,119
	1,722
	Auditory

	Total points for all criteria:
	0,177
	3,435
	-6,554
	6,909
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Figure 6. Bland-Altman Plots HumAVE vs Gemini Flash 1.5 for BLS points
In Table 16, the results of Bland-Altman analyses comparing the average scores of human evaluators and the assessments of the Gemini Flash 1.5 model for BLS skills are presented, with plot illustrations shown in Figure 6. These analyses evaluate the consistency between the average scores of human evaluators and the scores of GeminiFlash 1.5 artificial intelligence model in BLS skill assessments. For the total score evaluation, the Gemini Flash 1.5 model gives slightly higher scores compared to human evaluators (Bias: -0.177). The wide LOA (Limits of Agreement) range (-6.554 to 6.909) suggests that while there is no systematic bias, there are variable differences and inconsistencies for certain criteria. In criteria related to visual perception, the consistency is high, with a low average bias value (Bias: 0.188). However, for auditory perception criteria, the consistency is lower, and the bias is higher (Bias: -0.125). For criteria requiring a combination of visual and auditory perception, the consistency is at an acceptable level (Bias: 0.036). GeminiFlash 1.5 model shows a tendency to assign higher scores than human evaluators, particularly in criteria involving auditory perception, where inconsistencies are more pronounced. On the other hand, for steps requiring both visual and auditory inputs, the differences in scores are minor, and the overall consistency is reasonable. The low consistency observed in Krippendorff’s Alpha and Fleiss Kappa analyses is confirmed by the Bland-Altman analysis. Significant differences observed in ANOVA and T-Test analyses, particularly for auditory perception criteria, are also supported by this analysis. When examining the Bland-Altman plots, the majority of the differences (95%) fall within the LOA limits, although some notable deviations are observed at specific points.
Table 17. Bland-Altman Agreement Analysis Comparisons of BLS Assessments Between ChatGPT-4o and Gemini Flash 1.5 AI Models
	
	ChatGPT4o
	Gemini Flash 1.5

	Total Point Bias
	-1,333
	-0,177

	Total LOA Range
	-5,191/2,525
	-6,554/6,909

	Auditory Perception Bias
	-0.508
	-0,125

	Visual Perception Bias
	-0.004
	-0,188


According to the Bland-Altman analysis comparisons, in the evaluation of BLS skills, ChatGPT-4o model demonstrates higher and more negative bias in total score comparisons (Bias: -1.333). In contrast, the GeminiFlash 1.5 model exhibits a more consistent overall performance (Bias: 0.177). For criteria requiring auditory perception, inconsistencies are observed in both models, although the GeminiFlash 1.5 model performs better in these criteria. In criteria requiring visual perception, the Gemini Flash 1.5 model shows higher consistency, while ChatGPT-4o model demonstrates a lower bias value.
Urinary Catheterization Skill Bland-Altman Analyses
Table 18. Comparison of Score Agreement Between the Average Scores of Human Evaluators and the ChatGPT-4o Model for Urinary Catheterization Skills (Bland-Altman Analysis)
	Criteria
	Bias
	STD
	Lower
LOA
	Upper
LOA
	Perception Type

	Introduced themselves to the patient
	0,278
	0,643
	-0,982
	1,537
	Visual + Auditory

	Explained the procedure to be performed and obtained consent for pelvic examination (informed consent obtained)
	0,007
	0,438
	-0,851
	0,865
	Visual + Auditory

	Washed and dried their hands (verbal explanation was sufficient)
	-0,056
	0,511
	-1,058
	0,947
	Auditory

	Wore sterile gloves (saying it was sufficient)
	-0,063
	0,393
	-0,833
	0,708
	Auditory

	Cleaned the penis three times with gauze soaked in antiseptic solution, starting from the external urethral orifice in expanding circular motions (if they said it should be done three times, one time is also considered sufficient)
	0,049
	0,491
	-0,914
	1,011
	Visual + Auditory

	Applied lubricant gel to the tip of the chosen Foley catheter
	0,250
	0,459
	-0,649
	1,149
	Visual 

	With one hand, directed the tip of the catheter while holding the penis with the other hand, gently advancing the catheter tip into the urethra
	0,076
	0,468
	-0,840
	0,993
	Visual 

	When the catheter tip reached the perineal level, lowered the patient's penis and aligned it parallel to the body’s long axis
	-0,250
	0,469
	-1,169
	0,669
	Visual 

	Continued to advance the catheter upward, parallel to the body’s long axis
	-0,167
	0,501
	-1,148
	0,814
	Visual 

	Observed the urine flow from the expected tip of the catheter / noted the urine output
	-0,042
	0,464
	-0,952
	0,869
	Visual + Auditory

	After urine flow started, advanced the catheter 2-3 cm further
	-0,118
	0,539
	-1,175
	0,939
	Visual 

	Attached the urine bag (it could have been attached earlier)
	0,063
	0,433
	-0,786
	0,911
	Visual 

	Administered saline to the balloon’s pathway using a syringe
	0,146
	0,461
	-0,757
	1,049
	Visual 

	Slowly pulled the catheter back and, after feeling the balloon rest on the bladder neck, advanced it 1-2 cm
	-0,257
	0,483
	-1,203
	0,689
	Visual 

	Suspended the urine bag below the bladder, ensuring proper positioning
	-0,438
	0,408
	-1,237
	0,362
	Visual 

	Total points for all criteria:
	-0,632
	2,729
	-5,981
	4,717
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Figure 7. Bland-Altman Plots HumAVE vs ChatGPT4o for IUC points
The results of Bland-Altman analyses comparing the average scores of human evaluators and the ChatGPT-4o model for urinary catheterization skill are presented in Table 18, with plot illustrations shown in Figure 7. These analyses examine the consistency between the scores of human evaluators and the ChatGPT-4o AI model in assessing urinary catheterization skills. For the total score evaluation, the ChatGPT-4o model provides slightly higher scores compared to human evaluators (Bias: -0.632). The wide LOA (Limits of Agreement) range (-5.981 to 4.717) indicates variability in score differences and inconsistencies in some criteria. The ChatGPT-4o model demonstrates consistent results with human evaluators for criteria requiring visual (Bias: -0.061) and combined visual + auditory perception (Bias: -0.060). However, inconsistencies are observed in some criteria, with certain negative differences being notable. While bias values are generally small, a few deviations outside the acceptable range are evident. The moderate consistency observed in Krippendorff’s Alpha and Fleiss Kappa analyses is confirmed by the Bland-Altman analysis. Significant differences noted in ANOVA and T-Test results are supported by inconsistencies in visual criteria. Upon examining the Bland-Altman plots, most differences (95% or more) are close to the zero and Bias lines. However, some points fall outside the LOA limits. The highest consistency is observed in criteria requiring combined visual and auditory perception.
Table 19. Comparison of Score Agreement Between the Average Scores of Human Evaluators and the Gemini Flash 1.5 Model for Urinary Catheterization Skill (Bland-Altman Analysis)
	Criteria
	Bias
	STD
	Lower
LOA
	Upper
LOA
	Perception Type

	Introduced themselves to the patient
	-0,076
	0,231
	-0,528
	0,375
	Visual + Auditory

	Explained the procedure to be performed and obtained consent for pelvic examination (informed consent obtained)
	0,007
	0,565
	-1,100
	1,114
	Visual + Auditory

	Washed and dried their hands (verbal explanation was sufficient)
	-0,097
	0,429
	-0,938
	0,744
	Auditory

	Wore sterile gloves (saying it was sufficient)
	-0,042
	0,499
	-1,019
	0,936
	Auditory

	Cleaned the penis three times with gauze soaked in antiseptic solution, starting from the external urethral orifice in expanding circular motions (if they said it should be done three times, one time is also considered sufficient)
	-0,076
	0,372
	-0,805
	0,652
	Visual + Auditory

	Applied lubricant gel to the tip of the chosen Foley catheter
	0,438
	0,826
	-1,181
	2,056
	Visual

	With one hand, directed the tip of the catheter while holding the penis with the other hand, gently advancing the catheter tip into the urethra
	0,139
	0,490
	-0,822
	1,100
	Visual

	When the catheter tip reached the perineal level, lowered the patient's penis and aligned it parallel to the body’s long axis
	-0,104
	0,457
	-1,000
	0,791
	Visual

	Continued to advance the catheter upward, parallel to the body’s long axis
	-0,250
	0,415
	-1,064
	0,564
	Visual

	Observed the urine flow from the expected tip of the catheter / noted the urine output
	0,167
	0,737
	-1,279
	1,612
	Visual + Auditory

	After urine flow started, advanced the catheter 2-3 cm further
	0,278
	0,879
	-1,445
	2,000
	Visual

	Attached the urine bag (it could have been attached earlier)
	0,063
	0,574
	-1,062
	1,187
	Visual

	Administered saline to the balloon’s pathway using a syringe
	0,458
	0,807
	-1,123
	2,039
	Visual

	Slowly pulled the catheter back and, after feeling the balloon rest on the bladder neck, advanced it 1-2 cm
	0,264
	0,848
	-1,397
	1,925
	Visual

	Suspended the urine bag below the bladder, ensuring proper positioning
	0,167
	0,891
	-1,580
	1,914
	Visual

	Total points for all criteria:
	1,347
	4,310
	-7,100
	9,795
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Figure 8. Bland-Altman Plots HumAVE vs Gemini Flash 1.5 for IUC points
The results of the Bland-Altman analysis comparing the average scores of human evaluators and the evaluations of the Gemini Flash 1.5 model for urinary catheterization skill are presented in Table 19, with the plot illustrations shown in Figure 8. This analysis examined the consistency between the average scores of human evaluators and the scores provided by the Gemini Flash 1.5 AI model in assessing urinary catheterization skills. In total score evaluation, The Gemini Flash 1.5 model tended to assign slightly higher scores compared to human evaluators (Bias: -1.347). The wide LOA range (-7.100 to 9.795) suggests variability and significant discrepancies in evaluations for certain criteria. In visual perception criteria, consistency was high, with a low average bias value (Bias: 0.178). In auditory perception criteria, consistency was more stable, and the differences were minimal (Bias:-0.070). In combined visual + auditory criteria, consistency was at an acceptable level (Bias:0.046). The Krippendorff’s Alpha and Fleiss Kappa analyses for urinary catheterization skill showed moderate agreement levels, which were corroborated by the Bland-Altman analysis, confirming inconsistencies in some criteria. Significant differences observed in ANOVA and T-Test results aligned with the inconsistencies in visual criteria. Examining the Bland-Altman plots revealed that most differences (>95%) were close to zero and the bias line, although certain points fell outside the LOA boundaries. While the Gemini Flash 1.5 model generally delivered consistent results, discrepancies in some criteria, especially those involving visual perception, were noteworthy.
Table 20. Comparison of Bland-Altman Agreement Analysis of Urinary Catheterization Evaluations Between ChatGPT4o and Gemini 1.5 Flash AI Models
	
	ChatGPT4o
	Gemini Flash 1.5

	Total Point Bias
	-0,632
	1,347

	Total LOA Range
	-5,981/4,717,525
	-7,100/9,795

	Auditory Perception Bias
	-0.060
	-0,125

	Visual Perception Bias

	-0.061
	-0,178

	Visual+Auditory Perception Bias
	0.060
	0.046


According to the comparison of the Bland-Altman analysis results, in the assessment of urinary catheterization skill, the total score comparisons show that ChatGPT-4o model exhibits a slight negative bias, while the Gemini Flash 1.5 model shows a positive bias. ChatGPT-4o model provides more consistent results compared to human evaluators, with a slight negative bias. The Gemini Flash 1.5 model has a broader LOA range, indicating greater inconsistency in evaluations. For criteria requiring auditory perception, both models perform similarly, but in visual criteria, the Gemini Flash 1.5 model demonstrates lower evaluation consistency. In visual criteria, the Gemini Flash 1.5 model shows a more positive bias, while ChatGPT-4o remains more neutral.
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