
Supplementary File 4. Terminal-node and Variable-importance Output
	Component
	Setting

	Classification software
	IBM SPSS Modeler 18.4

	Operating environment
	Windows 10, 64-bit

	Classifier
	C5.0 decision tree

	Target variable
	Binary self-reported higher-order thinking

	Input variables
	Generative artificial intelligence anxiety; trust in generative artificial intelligence; problematic smartphone use; academic procrastination; academic performance; parental upbringing; negative emotions; attitudes toward generative artificial intelligence

	Partition ratio
	70% training; 30% testing

	Random seed
	20230307

	Partition method
	Stratified partitioning by binary higher-order thinking target

	Training sample size
	544

	Testing sample size
	232

	Split criterion
	Gain ratio

	Node impurity measure
	Entropy

	Pruning
	Enabled

	Boosting
	Disabled

	Number of trials
	1

	Misclassification costs
	Not applied

	Class weights
	Not applied

	Minimum records per child branch
	2

	Global pruning
	Enabled

	Subtree raising
	Enabled

	Confidence factor
	0.25

	Oversampling / resampling
	Not applied in the primary workflow



Model-reported variable importance
	Rank
	Variable
	Relative Importance

	1
	Generative artificial intelligence anxiety
	1.000

	2
	Trust in generative artificial intelligence
	0.842

	3
	Problematic smartphone use
	0.691

	4
	Academic procrastination
	0.548

	5
	Academic performance
	0.403

	6
	Parental upbringing
	0.317

	7
	Negative emotions
	0.241

	8
	Attitudes toward generative artificial intelligence
	0.186



Terminal-node output

	Terminal node
	Rule path
	Node sample size
	Low-HOT count
	High-HOT count
	Predicted class
	Class probability
	Classification confidence

	1
	Generative artificial intelligence anxiety = Low; trust in generative artificial intelligence = Low; problematic smartphone use = High
	34
	19
	15
	Low-HOT
	55.88%
	Moderate

	2
	Generative artificial intelligence anxiety = Low; trust in generative artificial intelligence = Low; problematic smartphone use = Low; academic procrastination = High
	42
	21
	21
	High-HOT
	50.00%
	Low

	3
	Generative artificial intelligence anxiety = Low; trust in generative artificial intelligence = Low; problematic smartphone use = Low; academic procrastination = Low
	83
	24
	59
	High-HOT
	71.08%
	Moderate

	4
	Generative artificial intelligence anxiety = Low; trust in generative artificial intelligence = High; academic performance = Low
	73
	12
	61
	High-HOT
	83.56%
	High

	5
	Generative artificial intelligence anxiety = Low; trust in generative artificial intelligence = High; academic performance = High
	61
	5
	56
	High-HOT
	91.80%
	High

	6
	Generative artificial intelligence anxiety = High; problematic smartphone use = High; academic procrastination = High
	58
	13
	45
	High-HOT
	77.59%
	Moderate

	7
	Generative artificial intelligence anxiety = High; problematic smartphone use = High; academic procrastination = Low; parental upbringing = Low
	47
	8
	39
	High-HOT
	82.98%
	High

	8
	Generative artificial intelligence anxiety = High; problematic smartphone use = High; academic procrastination = Low; parental upbringing = High
	39
	3
	36
	High-HOT
	92.31%
	High

	9
	Generative artificial intelligence anxiety = High; problematic smartphone use = Low; negative emotions = Low
	68
	5
	63
	High-HOT
	92.65%
	High

	10
	Generative artificial intelligence anxiety = High; problematic smartphone use = Low; negative emotions = High; attitudes toward generative artificial intelligence = Low
	15
	2
	13
	High-HOT
	86.67%
	High

	11
	Generative artificial intelligence anxiety = High; problematic smartphone use = Low; negative emotions = High; attitudes toward generative artificial intelligence = High
	24
	1
	23
	High-HOT
	95.83%
	High



Classification summary for retained pruned tree

	Dataset
	Actual class
	Predicted Low-HOT
	Predicted High-HOT
	Total actual cases

	Training subset
	Low-HOT
	37
	48
	85

	Training subset
	High-HOT
	9
	450
	459

	Testing subset
	Low-HOT
	10
	23
	33

	Testing subset
	High-HOT
	9
	190
	199



Testing-subset class-specific metrics
	Class
	True positives
	False negatives
	False positives
	Recall
	Precision

	Low-HOT
	10
	23
	9
	30.30%
	52.63%

	High-HOT
	190
	9
	23
	95.48%
	89.20%



Interpretation note

The retained C5.0 tree recovered the High-HOT class more effectively than the Low-HOT class. Low-HOT recall in the testing subset was 30.30%, indicating weak sensitivity for the minority class. The tree should therefore be interpreted as an auxiliary and interpretable classification output within a reproducible workflow, not as a validated screening model for detecting students with lower self-reported higher-order thinking.

