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Mixed-effects statistical appendix
[bookmark: OLE_LINK63]1. Data Source and Quality Checks
Analyses were based on the raw six-rater scoring records. Data checks confirmed the expected numbers of participants, dimension-level records, and assessment-occasion total-score records. No evaluator ratings were missing, and all final averaged scores matched the corresponding six-rater means.
	Quality check
	Observed
	Expected
	Result

	Dimension-level scoring records
	960
	960
	Passed

	Unique participants
	60
	60
	Passed

	Missing evaluator ratings
	0
	0
	Passed

	Final average matched six-rater row-wise mean
	960
	960
	Passed

	Assessment-occasion-level total-score records
	240
	240
	Passed



[bookmark: OLE_LINK127]2. Statistical Models
Drawing-performance outcomes were analyzed using linear mixed-effects models with participant ID as a random intercept. The primary model was:
total score ~ teaching method + assessment occasion + group/sequence + (1 | participant)
Assessment occasion was modeled as a four-level factor (T1–T4), and group/sequence represented the randomized order of the two teaching methods. The timing/view sensitivity model was:
total score ~ teaching method × timing + anatomical view + group/sequence + (1 | participant)
This model estimated the TBDM-minus-TMBM contrast separately at the immediate and one-week delayed assessments. An additional sensitivity model adjusted for age, gender, prior academic performance, and prior drawing experience.
Because anatomical view was fixed to assessment occasion within participants and potential carry-over depended on prior method exposure and randomized sequence, an independent carry-over effect could not be estimated reliably. The sensitivity analyses were therefore used to examine the robustness of the estimated method contrast rather than to isolate a method effect fully independent of task/view and order-related influences.
Models were fitted in R using lmerTest based on the lme4 framework with restricted maximum likelihood estimation. Fixed-effect p values used the Satterthwaite approximation, and estimated marginal means and contrasts were obtained using emmeans.

[bookmark: OLE_LINK119]3. Primary Mixed-Effects Result
	[bookmark: _Hlk234698573]Model
	Adjusted mean difference 
(TBDM − TMBM)
	95% CI
	[bookmark: OLE_LINK166]p

	Primary model
	11.96
	11.42 to 12.51
	<0.0001

	Baseline-covariate sensitivity model
	11.96
	11.42 to 12.51
	<0.0001


[bookmark: OLE_LINK1]The baseline-covariate model additionally adjusted for age, gender, prior academic performance, and prior drawing experience. Positive estimates favor TBDM.

4. Timing/View Sensitivity Analysis
	Contrast
	Estimate
	95% CI
	p

	TBDM − TMBM at the immediate assessment
	14.17
	13.54 to 14.80
	<0.0001

	TBDM − TMBM at the one-week delayed assessment
	9.75
	9.12 to 10.38
	<0.0001

	Change in method contrast: delayed minus immediate
	-4.42
	-5.31 to -3.53
	<0.0001


A negative value in the final row indicates that the method contrast was smaller at the one-week delayed assessment.

5. Component-Level Drawing Outcomes
	Outcome
	Adjusted mean difference (TBDM − TMBM)
	95% CI
	p

	Structural completeness
	2.72
	2.53 to 2.91
	<0.0001

	Proportional accuracy
	3.40
	3.19 to 3.60
	<0.0001

	Adjacency accuracy
	2.80
	2.61 to 3.00
	<0.0001

	Artistic quality
	3.04
	2.84 to 3.23
	<0.0001



6. Subject-Level Paired Sensitivity Check
	Outcome
	Pairs
	Mean difference
	95% CI
	Paired t-test p
	Wilcoxon p

	[bookmark: _Hlk234698889]Total score
	60
	11.96
	11.52 to 12.40
	<0.0001
	<0.0001

	[bookmark: _Hlk234698850]Structural completeness
	60
	2.72
	2.60 to 2.84
	<0.0001
	<0.0001

	Proportional accuracy
	60
	3.40
	3.24 to 3.55
	<0.0001
	<0.0001

	Adjacency accuracy
	60
	2.80
	2.63 to 2.97
	<0.0001
	<0.0001

	Artistic quality
	60
	3.04
	2.84 to 3.23
	<0.0001
	<0.0001


[bookmark: OLE_LINK62]These analyses were used as subject-level sensitivity checks and not as the primary inferential analysis.

7. Inter-Rater Reliability
Inter-rater reliability was evaluated using two-way absolute-agreement intraclass correlation coefficients.
	Outcome
	Rated drawings
	Raters
	Single-measure ICC
	Average-measures ICC

	Total score
	240
	6
	0.931
	0.988

	Structural completeness
	240
	6
	0.705
	0.935

	Proportional accuracy
	240
	6
	0.759
	0.950

	Adjacency accuracy
	240
	6
	0.819
	0.965

	Artistic quality
	240
	6
	0.796
	0.959


[bookmark: OLE_LINK174]
8. Questionnaire Mixed-Effects Model
Questionnaire ratings were analyzed as repeated observations within participants using the following model:
rating ~ teaching method + questionnaire dimension + group/sequence + (1 | participant)
	Model
	Adjusted mean difference 
(TBDM − TMBM)
	95% CI
	p

	Questionnaire mixed-effects model
	0.55
	0.49 to 0.62
	<0.0001
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