CONSORT 2025 checklist of information to include when reporting a randomised trial* 
	Section / Topic

	No
	CONSORT 2025 checklist item description
	Reported on page no.

	Title and abstract
	

	Title and structured abstract
	1a
	Identification as a randomised trial 
	Page 1


	
	1b
	Structured summary of the trial design, methods, results, and conclusions
	Pages 1–2

	Open science
	

	Trial registration
	2
	Name of trial registry, identifying number (with URL) and date of registration
	N/A. The study was not registered because it was an educational study evaluating teaching methodologies and did not involve healthcare interventions, clinical treatment, or patient-related outcomes; see pages 3 and 5.

	Protocol and statistical analysis plan
	3
	Where the trial protocol and statistical analysis plan can be accessed
	No separate publicly accessible trial protocol or statistical analysis plan is available; these documents are available from the corresponding author upon reasonable request, and the study procedures and statistical analyses are described in the Methods section. See pages 5 and 8.

	Data sharing
	4
	Where and how the individual de-identified participant data (including data dictionary), statistical code and any other materials can be accessed
	De-identified datasets used and/or analyzed during the current study are available from the corresponding author upon reasonable request. No separate public repository is available. Data dictionary, statistical code, and other study materials may also be requested from the corresponding author where applicable. See page 18.

	Funding and conflicts of interest
	5a
	Sources of funding and other support (e.g., supply of drugs), and role of funders in the design, conduct, analysis and reporting of the trial
	Page 18. This study was supported by the Gazi University Scientific Research Projects Coordination Unit (BAP) under project code TDK-2026-10869. The funder had no role in the design, conduct, analysis, interpretation, or reporting of the trial.

	
	5b
	Financial and other conflicts of interest of the manuscript authors
	Page 18. The authors declare that they have no competing interests.

	Introduction
	

	Background and rationale
	6
	Scientific background and rationale
	Pages 3–4. The Background section describes the educational importance of ethical decision-making, the Learning by Concordance/CJLT approach, the faculty workload associated with expert-generated feedback, and the rationale for evaluating expert-reviewed AI-generated feedback within CJLT-based ethics education.

	Objectives
	7
	Specific objectives related to benefits and harms
	Pages 4 and 7. The study objective was to evaluate the effectiveness and feasibility of expert-reviewed AI-generated feedback compared with expert panel feedback within CJLT-based ethics decision-making education. Feasibility outcomes and preliminary educational outcomes were specified. Clinical harms were not applicable because this was an educational intervention; AI-related safeguards were described, including expert review of fixed AI-generated content and no entry of student data into an AI system.

	Methods
	

	Patient and public involvement
	8
	Details of patient or public involvement in the design, conduct and reporting of the trial
	N/A. There was no patient or public involvement in the design, conduct, or reporting of this educational trial. Patients were not involved because the study evaluated an educational intervention for medical students and did not involve patient-related outcomes. See page 5.

	Trial design
	9
	Description of trial design including type of trial (e.g., parallel group, crossover), allocation ratio, and framework (e.g., superiority, equivalence, non-inferiority, exploratory)
	Pages 4–5. This was a single-center, two-arm, parallel-group, randomized controlled pilot study with a 1:1 allocation ratio comparing expert-reviewed AI-generated feedback with expert panel feedback. The trial had a pilot feasibility and exploratory educational outcome framework.

	Changes to trial protocol
	10
	Important changes to the trial after it commenced including any outcomes or analyses that were not prespecified, with reason
	No important changes to the study protocol, outcomes, or analyses were made after the trial commenced.

	Trial setting
	11
	Settings (e.g., community, hospital) and locations (e.g., countries, sites) where the trial was conducted
	Pages 4–5. The study was conducted with sixth-year medical students at Ankara Yıldırım Beyazıt University Faculty of Medicine, Ankara, Türkiye.

	Eligibility criteria
	12a
	Eligibility criteria for participants
	Page 5. Eligible participants were sixth-year medical students who provided written informed consent and had access to the electronic platform.

	
	12b
	If applicable, eligibility criteria for sites and for individuals delivering the interventions (e.g., surgeons, physiotherapists)
	N/A for site eligibility and individual intervention deliverers. This was a single-site educational trial conducted at Ankara Yıldırım Beyazıt University Faculty of Medicine. The intervention was delivered through a web-based electronic platform using fixed, pre-uploaded feedback content; no clinician or educator delivered individualized intervention content during the trial. See pages 4–6.

	Intervention and comparator
	13
	Intervention and comparator with sufficient details to allow replication. If relevant, where additional materials describing the intervention and comparator (e.g., intervention manual) can be accessed
	Pages 6–7. Both groups completed the same CJLT scenarios via a web-based platform. The intervention arm received fixed, pre-uploaded, expert-reviewed AI-generated feedback; participants did not interact with a live or unsupervised AI system, and no student data were entered into an AI system. The comparator arm received human expert panel feedback based on response distributions, brief rationales, and educational synthesis texts from a 25-expert panel. The same scenarios, ethics topics, educational foci, and electronic platform were used in both groups to support comparability.

	Outcomes
	14

	Pre-specified primary and secondary outcomes, including the specific measurement variable (e.g., systolic blood pressure), analysis metric (e.g., change from baseline, final value, time to event), method of aggregation (e.g., median, proportion), and time point for each outcome
	Pages 7–8. Feasibility outcomes were participant flow, feasibility of randomization, completion rate of T0–T1 quantitative measurements, missing data status, completion of CJLT modules, and voluntary T2 acceptability feedback. OSVE was specified as the primary preliminary educational outcome, measured as a total score from 20 video scenarios with a 0–40 score range at T0 and T1. Complementary preliminary educational outcomes were SCT scores and BIAS total/subdomain scores, measured at T0 and T1. Participant acceptability was assessed voluntarily at T2, three months after T1, using Likert, categorical, and open-ended responses.

	Harms
	15
	How harms were defined and assessed (e.g., systematically, non-systematically)
	Pages 6–7. Clinical harms were not applicable because this was an educational intervention involving medical students and did not include healthcare treatment or patient-related outcomes. Potential educational or AI-related unintended effects were minimized through expert review of fixed AI-generated feedback, absence of live or unsupervised AI interaction, and no entry of student data or personal information into an AI system. Acceptability and participant experience were assessed through voluntary T2 feedback.

	Sample size
	16a
	How sample size was determined, including all assumptions supporting the sample size calculation
	Page 5. This was a pilot feasibility trial; no formal hypothesis-testing sample size calculation was performed. The sample size was determined pragmatically based on the number of eligible sixth-year medical students who consented to participate and had access to the electronic platform.

	
	16b
	Explanation of any interim analyses and stopping guidelines
	N/A. No interim analyses or stopping guidelines were planned or conducted because this was a short-term pilot educational feasibility trial with no clinical treatment or patient-related outcomes.

	Randomisation:
	 
	 
	

	Sequence generation
	17a
	Who generated the random allocation sequence and the method used
	Page 5. The random allocation sequence was generated by an independent researcher who was not involved in participant enrollment or baseline assessments, using computer-based simple randomization.

	
	17b
	Type of randomisation and details of any restriction (e.g., stratification, blocking and block size)
	Page 5. Participants were allocated in a 1:1 ratio to the expert-reviewed AI-generated feedback arm or the expert panel feedback arm using simple randomization, with no stratification or blocking.

	Allocation concealment mechanism
	18
	Mechanism used to implement the random allocation sequence (e.g., central computer/telephone; sequentially numbered, opaque, sealed containers), describing any steps to conceal the sequence until interventions were assigned
	Page 5. The randomization list was generated by an independent researcher who was not involved in participant enrollment or baseline assessments and was concealed from the implementation team until completion of the T0 measurements.

	Implementation
	19
	Whether the personnel who enrolled and those who assigned participants to the interventions had access to the random allocation sequence 
	Page 5. The random allocation sequence was generated by an independent researcher who was not involved in participant enrollment or baseline assessments. The sequence was concealed from the implementation team until completion of the T0 measurements; therefore, personnel enrolling participants and conducting baseline assessments did not have access to the allocation sequence before assignment.

	Blinding
	20a
	Who was blinded after assignment to interventions (e.g., participants, care providers, outcome assessors, data analysts) 
	Page 5. Participants were not informed about the source of the feedback. OSVE responses were scored by two independent assessors who were blinded to group allocation. Data analysts were not blinded.

	
	20b
	If blinded, how blinding was achieved and description of the similarity of interventions
	Pages 5–6. Blinding of participants was supported by presenting feedback content in a similar format on the electronic platform and not informing participants about the source of the feedback. Intervention similarity was supported by using the same CJLT scenarios, ethics topics, educational foci, and electronic platform in both groups. Before implementation, both feedback types were reviewed for text length, core ethical message, scenario alignment, legal and ethical justification, guidance toward ethical reasoning, and pedagogical clarity.

	Statistical methods
	21a
	Statistical methods used to compare groups for primary and secondary outcomes, including harms
	Page 8. Statistical analyses were performed using SPSS version 27.0. Post-test OSVE scores were compared between groups using ANCOVA with baseline OSVE score as a covariate; OSVE change scores were examined as a sensitivity analysis using independent-samples t-test and bootstrap BCa 95% confidence intervals. SCT comparisons used independent-samples and paired-samples t-tests. BIAS analyses used Wilcoxon signed-rank and Mann–Whitney U tests. A two-sided p value of < .05 was considered statistically significant. Clinical harms were not applicable; potential educational or AI-related unintended effects were monitored through participant feedback rather than analyzed as clinical adverse events.

	
	21b
	Definition of who is included in each analysis (e.g., all randomised participants), and in which group
	Pages 8–9. All randomized participants who completed the relevant outcome measurements were included in the analyses according to their assigned groups. All 56 randomized participants completed the T0 and T1 quantitative assessments, and no missing data occurred for quantitative outcomes.

	
	21c
	How missing data were handled in the analysis
	Pages 7–9. No missing data occurred for T0–T1 quantitative outcomes; therefore, no imputation or other missing-data handling method was applied. Voluntary T2 acceptability feedback was analyzed descriptively using available responses only and was not treated as a mandatory follow-up outcome.

	
	21d
	Methods for any additional analyses (e.g., subgroup and sensitivity analyses), distinguishing prespecified from post-hoc
	Page 8. Additional analyses included an OSVE change-score sensitivity analysis using an independent-samples t-test and bootstrap BCa 95% confidence intervals based on 5000 samples. A bootstrap ANCOVA sensitivity analysis was also reported. Open-ended T2 responses were analyzed using descriptive qualitative content analysis/thematic grouping. No subgroup analyses were conducted.

	Results
	

	Participant flow, including flow diagram
	22a
	For each group, the numbers of participants who were randomly assigned, received intended intervention, and were analysed for the primary outcome
	Pages 8–9; Figure 1. Fifty-six participants were randomized: 28 to the expert-reviewed AI-generated feedback arm and 28 to the expert panel feedback arm. All participants received the intended intervention, completed T0 and T1 quantitative assessments, and were included in the primary preliminary educational outcome analysis: AI-generated feedback n = 28; expert panel feedback n = 28.

	
	22b
	For each group, losses and exclusions after randomisation, together with reasons
	Pages 8–9; Figure 1. No participants were lost or excluded after randomization for the T0–T1 quantitative outcomes in either group. All 56 randomized participants completed the quantitative assessments. Voluntary T2 acceptability feedback was completed by 21 participants and was analyzed as pooled available-case feedback because responses could not be matched to study arms.

	Recruitment
	23a
	Dates defining the periods of recruitment and follow-up for outcomes of benefits and harms
	Pages 7–8. Outcomes were assessed at T0, T1, and T2. T1 assessments were conducted one week after T0, and voluntary T2 acceptability feedback was collected three months after T1. 

	
	23b
	If relevant, why the trial ended or was stopped
	N/A. The trial was not stopped early; it ended as planned after completion of the educational intervention and scheduled follow-up assessments.

	Intervention and comparator delivery
	24a
	Intervention and comparator as they were actually administered (e.g., where appropriate, who delivered the intervention/comparator, how participants adhered, whether they were delivered as intended [fidelity]) 
	Pages 6–9. Both intervention and comparator were delivered as intended through a mobile-compatible web-based electronic platform. Participants in both groups completed the same CJLT scenarios. The intervention group received fixed, pre-uploaded, expert-reviewed AI-generated feedback, whereas the comparator group received expert panel feedback consisting of response distributions, brief rationales, and educational synthesis texts. No live or unsupervised AI interaction occurred, and no student data were entered into an AI system. All randomized participants completed the T0 and T1 quantitative assessments, with no missing data for quantitative outcomes.

	
	24b
	Concomitant care received during the trial for each group
	N/A. This was an educational trial and did not involve clinical treatment or patient care; therefore, concomitant care was not applicable. Both groups received the same educational context and differed only in the source of CJLT feedback.

	Baseline data
	25
	A table showing baseline demographic and clinical characteristics for each group
	Pages 9–10; Table 1. Baseline outcome measures were reported by group, including OSVE pre-test, SCT pre-test, and BIAS total/subdomain pre-test scores. Clinical characteristics were not applicable because the study involved medical students and did not involve patients or clinical outcomes.

	Numbers analysed, 
outcomes and estimation
	26
	For each primary and secondary outcome, by group: 
· the number of participants included in the analysis 
· the number of participants with available data at the outcome time point
· result for each group, and the estimated effect size and its precision (such as 95% confidence interval) 
· for binary outcomes, presentation of both absolute and relative effect size 
	Pages 10–13; Tables 2–3. For the primary preliminary educational outcome, OSVE, 28 participants in each group were included in the analysis and had available T0 and T1 data. Results were reported by group, including pre-test and post-test means, adjusted post-test means, change scores, mean differences, 95% confidence intervals, p values, and effect sizes. Complementary outcomes, SCT and BIAS, were also reported by group with the number analyzed, available data, group results, between-group comparisons, confidence intervals where applicable, p values, and effect size estimates. Binary outcomes were not included; therefore, absolute and relative effect sizes for binary outcomes were not applicable.

	Harms
	27
	All harms or unintended events in each group 
	N/A for clinical harms. This was an educational intervention and did not involve clinical treatment or patient-related outcomes. No harms or unintended events were reported in either group during the study. Potential educational or AI-related unintended effects were monitored through participant feedback.

	Ancillary analyses
	28
	Any other analyses performed, including subgroup and sensitivity analyses, distinguishing pre-specified from post-hoc
	Pages 10–11. Ancillary analyses included OSVE change-score sensitivity analysis and bootstrap ANCOVA sensitivity analysis. The OSVE change-score comparison showed no between-group difference, whereas the bootstrap ANCOVA sensitivity analysis continued to show an adjusted group difference favoring AI-generated feedback. No subgroup analyses were conducted.

	Discussion
	

	Interpretation
	29
	Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence
	Pages 15–16. The Discussion interprets the findings consistently with the pilot feasibility design, noting that AI-generated feedback was feasible and acceptable but that the study was not designed or powered to provide confirmatory evidence of superiority. The exploratory OSVE signal favoring AI-generated feedback is interpreted cautiously in light of baseline imbalance, small sample size, repeated OSVE scenarios, possible test–retest effects, and nonsignificant complementary outcomes. The interpretation also considers relevant evidence on Learning by Concordance, SCT, and AI in medical education.

	Limitations
	30
	Trial limitations, addressing sources of potential bias, imprecision, generalisability, and, if relevant, multiplicity of analyses
	Page 16. Trial limitations were discussed, including the small single-center sample, baseline imbalance in OSVE scores, repeated use of the same OSVE scenarios, assessment of OSVE inter-rater reliability only through percentage agreement, inability to match T2 responses to study arms, absence of a manipulation check regarding perceived feedback source, lack of measurement of time spent on the platform, and absence of a multi-rater quantitative analysis supporting content comparability between feedback types. These limitations address potential bias, imprecision, and generalisability.



*We strongly recommend reading this statement in conjunction with the CONSORT 2025 Explanation and Elaboration and/or the CONSORT 2025 Expanded Checklist for important clarifications on all the items. We also recommend reading relevant CONSORT extensions. See www.consort-spirit.org.
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