
Supplementary Appendix 2
Conceptual assessment questionnaire for ROC interpretation
Instructions
Students were asked to select the single best answer for each question. The questionnaire consisted of 15 multiple-choice items organized into three conceptual domains, with five items in each domain.

Domain 1 — AUC interpretation
Item 1
Which statement best describes the meaning of an AUC value of 0.80?
A. The ROC curve encloses exactly 80% of the square area.
B. The diagnostic test correctly classifies 80% of all patients.
C. The AUC represents the probability that a randomly selected positive case has a higher test value than a randomly selected negative case.
D. The ROC curve always has the same AUC regardless of the study sample.

Correct answer: C

Item 2

Why does the AUC have a confidence interval?
A. Because ROC curves fluctuate during measurement.
B. Because the AUC is estimated from sample data rather than the entire population.
C. Because ROC curves are nonlinear functions.
D. Because all diagnostic tests contain random error.

Correct answer: B

Item 3

Two studies estimate the AUC of the same diagnostic test using different patient samples. Which statement is most appropriate?
A. The AUC values should always be identical.
B. Differences in AUC estimates may occur because of sampling variability.
C. AUC depends only on the measurement scale.
D. AUC changes only when the diagnostic threshold changes.

Correct answer: B

Item 4

Which factor is most likely to reduce the uncertainty of an estimated AUC?
A. Increasing the sample size.
B. Changing the ROC threshold values.
C. Converting measurements to a different unit.
D. Smoothing the ROC curve.

Correct answer: A

Item 5

Which statement about AUC is correct?
A. AUC is a fixed property of the ROC graph and does not depend on sampling.
B. AUC is an estimate of discriminative performance and may vary across samples.
C. AUC directly indicates the optimal cutoff value for diagnosis.
D. AUC is meaningful only when sensitivity equals specificity.

Correct answer: B

Domain 2 — Confidence interval interpretation
Item 6
A study reports an AUC of 0.80 with a 95% confidence interval of 0.72–0.88. What does this interval represent?
A. The ROC curve fluctuates between 0.72 and 0.88.
B. There is a 95% probability that the AUC is exactly 0.80.
C. The interval reflects the uncertainty of the AUC estimate due to sampling variability.
D. The diagnostic threshold lies between 0.72 and 0.88.

Correct answer: C

Item 7

If the sample size increases while the underlying diagnostic performance remains the same, what typically happens to the confidence interval of the AUC?
A. The interval becomes narrower.
B. The interval becomes wider.
C. The interval remains unchanged.
D. The interval disappears.

Correct answer: A

Item 8

Why are bootstrap methods commonly used to estimate confidence intervals for AUC?
A. Because ROC curves are always nonlinear.
B. Because bootstrap resampling approximates the sampling distribution of the AUC estimate.
C. Because ROC curves require repeated measurements in the same patient.
D. Because bootstrap methods remove all sampling error.

Correct answer: B

Item 9

Which statement about confidence intervals is correct?
A. A confidence interval describes uncertainty in the estimated parameter.
B. A confidence interval describes the variability of the ROC curve shape itself.
C. A confidence interval represents the probability that a single sample is correct.
D. A confidence interval indicates the best diagnostic threshold.

Correct answer: A

Item 10

If two studies report the same AUC but different confidence interval widths, the most likely explanation is that:
A. the wider interval indicates a larger sample size.
B. the narrower interval indicates greater uncertainty.
C. the studies differ in the precision of estimation, often because of sample size or variability.
D. one of the AUC values must be incorrect.

Correct answer: C

Domain 3 — ROC curve comparison

Item 11

Two ROC curves are derived from two diagnostic models applied to the same group of patients. Which statistical approach is most appropriate for comparing their AUC values?
A. Independent samples t-test
B. Paired statistical comparison, such as the DeLong test
C. Linear regression
D. Chi-square test

Correct answer: B

Item 12

Two ROC curves show overlapping 95% confidence intervals. What can be concluded?
A. The difference between the AUCs must be statistically insignificant.
B. The curves are identical.
C. Statistical testing is still required to determine significance.
D. The ROC curves cannot be compared.

Correct answer: C

Item 13

Why are ROC curve comparisons often considered a paired analysis?
A. Because ROC curves always have two axes.
B. Because both curves are derived from the same set of patients.
C. Because ROC curves use paired thresholds.
D. Because AUC values must always be paired by definition.

Correct answer: B

Item 14

A student compares the AUC of a CT biomarker measured in one group of patients with the AUC of a blood biomarker measured in a completely different group of patients. What is the main problem with this comparison?
A. The ROC curves cannot be plotted.
B. The two curves are based on different patient populations.
C. The AUC values cannot exceed 1.
D. ROC analysis cannot be used for biomarkers.

Correct answer: B

Item 15

What is the most appropriate interpretation when the 95% confidence interval of the difference between two AUCs includes zero?
A. The two ROC curves must have overlapping confidence intervals.
B. There is no evidence of a statistically significant difference between the two AUCs.
C. The two diagnostic tests are identical in all respects.
D. ROC comparison is invalid.

Correct answer: B
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