Appendix
A.1. Estimation details
Weights and plausible values. Standard errors outside the multilevel models came from the 80 balanced repeated replication weights with Fay's adjustment (k = 0.5). For analyses involving achievement, the total variance equals the average sampling variance across the 10 plausible values plus (1 + 1/M) times the variance between plausible values. To verify the procedure, we reproduced the estimates published by the OECD for Indonesia (OECD, 2026a): 53.5% weekly use of chatbots to help learning (OECD: 53%) and mean scores of 388.7 in science, 365.2 in reading, and 363.9 in mathematics (OECD: 389, 365, and 364).
Latent class analysis. Models were estimated with an expectation-maximization algorithm; student weights were normalized to the sample size. Each model used 100 random starts, and the 10 best solutions were iterated to convergence to confirm that the best log-likelihood was replicated. The BLRT compared each K-class model with the (K−1)-class model using 100 bootstrap samples generated from the (K−1)-class solution, with each student's weight and missing-data pattern retained, so the smallest attainable p value was .010. Standard errors of class proportions and item response probabilities were obtained by re-estimating the selected model with each replicate weight, starting from the full-sample solution. The classification error matrix used by the three-step model and the BCH weights was re-estimated within each replicate.
Multilevel models. The level-1 weight was the final student weight divided by the school weight, scaled to sum to the number of sampled students in each school. WeMix provides standard errors that are robust to the clustering of students in schools. Each model was fitted once per plausible value, and the results were combined with Rubin's rules.
A.2. Robustness checks
All checks used the multilevel sample, reduced only by missing values on added variables, and included the student and school covariates.
Profile differences (Table A2). We (a) replaced the profiles with the mean item frequency and its square, and (a2) with the OECD index AIUSESCH and its square; (b) added curiosity and growth mindset; (c) fitted single-level regressions with modal assignment; (d) added profile × vocational interactions; (e) fitted single-level regressions with BCH weights, (e2) multilevel models with pseudo-class draws (Bray et al., 2015), and (e3) regressions with school fixed effects and BCH weights, which compare students within the same school while accounting for classification error; (f) used the three-class solution and (f2) excluded the students who gave identical answers to all four AI use items; (g) used help seeking as the moderator; (i) added the school shares of each profile (Bell et al., 2019); and (j) removed the two covariates for daily hours of digital device use at school, which could absorb part of the association if chatbot use is part of digital learning. To assess whether the intensive-selective difference was negligible, we used two one-sided tests with equivalence bounds of ±0.1 SD of the analytic sample (90% confidence intervals).
Practice interaction (Table A3). Check (h1) is the main M4 specification. We (h2) removed the nonresponse covariate; (h3) replaced the school mean with a peer mean that excluded each student's own report; (h4) added a random slope for rare users (Heisig & Schaeffer, 2019); (h5) kept schools with at least five respondents to the practice item in the analytic sample; (h6) used multiply imputed responses; and (h7) added the school share of rare users and its interaction with the rare profile. For (h6), the missing responses were imputed 10 times on the multilevel sample with a weakly penalized multinomial logistic model that included school indicators to preserve differences between schools (Grund et al., 2018), together with the student covariates, the AI use profile, and a pair of science and reading plausible values; each imputed data set was analyzed with the corresponding plausible value.
A.3. Supplementary tables
Table A1. Full estimates of models M2 and M4
	Predictor
	Science M2
	Science M4
	Reading M2
	Reading M4

	Intercept
	467.00*** (13.66)
	462.97*** (9.25)
	436.99*** (14.06)
	433.34*** (9.28)

	Rare users
	−7.33** (2.73)
	−10.82*** (2.75)
	−7.11** (2.69)
	−10.35*** (2.73)

	Uniform monthly users
	3.78 (4.32)
	2.45 (4.34)
	3.66 (4.05)
	2.69 (4.01)

	Intensive users
	−1.30 (2.61)
	−2.07 (2.51)
	−0.90 (2.61)
	−1.50 (2.53)

	Female
	−0.25 (2.02)
	−0.59 (2.01)
	16.95*** (2.08)
	16.59*** (2.03)

	Grade (relative to modal grade)
	13.93*** (3.70)
	14.72*** (3.67)
	15.29*** (3.83)
	16.20*** (3.75)

	General upper secondary (vs. lower secondary)
	−8.52 (8.33)
	−11.47 (6.60)
	−7.64 (8.52)
	−11.03 (6.53)

	Vocational upper secondary (vs. lower secondary)
	−2.36 (10.55)
	−10.25 (7.42)
	−3.85 (11.08)
	−12.19 (7.36)

	ESCS
	4.68*** (1.36)
	4.59*** (1.34)
	4.94*** (1.36)
	4.86*** (1.35)

	Daily hours of digital learning at school
	−1.83*** (0.39)
	−1.85*** (0.39)
	−2.15*** (0.38)
	−2.18*** (0.37)

	Daily hours of digital leisure at school
	−3.66*** (0.58)
	−3.63*** (0.62)
	−3.87*** (0.57)
	−3.85*** (0.60)

	School mean ESCS
	37.60*** (5.89)
	24.29*** (4.33)
	39.01*** (5.97)
	25.09*** (4.28)

	Private school
	−11.69 (6.00)
	−9.49* (4.38)
	−11.61 (6.43)
	−9.10 (4.66)

	Town or city location
	9.32 (7.48)
	−3.75 (4.68)
	10.38 (8.08)
	−3.73 (5.11)

	School practice in evaluating AI content
	
	28.75*** (8.12)
	
	28.80*** (8.37)

	School proportion of nonresponse on practice item
	
	−132.69*** (11.57)
	
	−144.52*** (12.63)

	Rare × school practice
	
	−23.65** (8.21)
	
	−21.82** (8.05)

	Monthly × school practice
	
	−16.00 (13.45)
	
	−9.99 (13.25)

	Intensive × school practice
	
	−7.92 (7.06)
	
	−7.05 (6.91)


Note. n = 12695 students in 413 schools. Unstandardized coefficients with standard errors in parentheses. *p < .05. **p < .01. ***p < .001.
Table A2. Robustness checks for the profile differences and the help-seeking moderator
	Check and term
	Science
	Reading

	(a) Mean frequency of AI use replaces profiles [n = 12695 (413)]

	Mean frequency (linear)
	0.90 (0.99)
	1.47 (0.99)

	Mean frequency (quadratic)
	−0.65 (0.85)
	−0.92 (0.77)

	(a2) OECD index AIUSESCH replaces profiles [n = 12676 (413)]

	AIUSESCH (linear)
	0.22 (1.27)
	1.16 (1.26)

	AIUSESCH (quadratic)
	−0.80 (0.90)
	−1.20 (0.81)

	(b) Curiosity and growth mindset added (M2) [n = 12560 (413)]

	Rare users
	−6.17* (2.66)
	−5.95* (2.60)

	Intensive users
	−3.85 (2.45)
	−3.77 (2.46)

	(c) Single-level regression, modal assignment (M2) [n = 12695 (413)]

	Rare users
	−14.44*** (2.33)
	−14.83*** (2.33)

	Intensive users
	0.38 (2.20)
	0.76 (2.16)

	(d) Profiles × vocational program (M2) [n = 12695 (413)]

	Rare × vocational
	−3.63 (7.37)
	−4.52 (8.66)

	Intensive × vocational
	−2.26 (6.10)
	−2.18 (6.63)

	(e) Single-level regression, BCH weights (M2) [n = 12695 (413)]

	Rare users
	−17.54*** (2.98)
	−17.95*** (2.98)

	Intensive users
	−1.11 (2.83)
	−0.68 (2.77)

	(e2) Pseudo-class draws (M2) [n = 12695 (413)]

	Rare users
	−6.05* (2.87)
	−6.55* (2.75)

	Intensive users
	−0.86 (2.64)
	−0.91 (2.88)

	(e3) School fixed effects, single level (M2 student covariates) [n = 12695 (413)]

	Rare users, modal assignment
	−11.44*** (2.14)
	−11.78*** (2.12)

	Rare users, BCH weights
	−14.59*** (2.87)
	−15.01*** (2.85)

	Intensive users, BCH weights
	−4.38 (2.58)
	−4.44 (2.43)

	(f) Three-class solution (M2; reference: moderate users) [n = 12695 (413)]

	Rare users
	−6.95** (2.62)
	−6.24* (2.66)

	Frequent users
	−3.14 (2.47)
	−1.73 (2.43)

	(f2) Students with identical answers to all four items excluded (M2) [n = 8789 (412)]

	Rare users
	−5.81 (3.06)
	−5.01 (3.25)

	Intensive users
	2.95 (2.79)
	4.11 (2.97)

	(g) Help seeking as moderator (M3) [n = 12631 (413)]

	Help seeking (within school)
	9.80*** (1.75)
	10.90*** (1.74)

	Rare × help seeking
	−7.62** (2.63)
	−7.87** (2.61)

	Intensive × help seeking
	−4.25 (2.40)
	−4.58 (2.49)

	(i) School shares of profiles added (M2, Mundlak specification) [n = 12695 (413)]

	Rare users
	−7.31** (2.70)
	−7.08** (2.68)

	Intensive users
	−2.02 (2.61)
	−1.60 (2.59)

	(j) Digital-hours covariates removed (M2) [n = 12695 (413)]

	Rare users
	−5.86* (2.80)
	−5.54* (2.76)

	Intensive users
	−2.35 (2.64)
	−2.09 (2.63)


Note. Letters refer to the checks described in Appendix A.2. Sample sizes are students (schools); all checks used the main analytic sample, reduced only by missing values on added variables or, in (f2), by the exclusion. Multilevel checks used the same estimation as the main models; single-level checks used replicate weights. All models included the student and school covariates, except that (e3) absorbed school-level covariates and study program in the school fixed effects and (j) omitted the digital-hours covariates. Reference profile: selective learning-support users unless stated otherwise. *p < .05. **p < .01. ***p < .001.
Table A3. Sensitivity of the school-practice interaction, omnibus tests, and results for mathematics
	Specification and term
	Science
	Reading

	(h1) Main specification (M4) [n = 12695 (413)]

	M4: school practice
	28.75*** (8.12)
	28.80*** (8.37)

	M4: rare × practice
	−23.65** (8.21)
	−21.82** (8.05)

	(h2) Without the nonresponse covariate [n = 12695 (413)]

	M4: school practice
	26.15* (11.62)
	25.47* (12.09)

	M4: rare × practice
	−24.69** (8.44)
	−22.64** (8.25)

	(h3) Peer mean of practice (student excluded) [n = 12694 (413)]

	M4: school practice
	25.35** (7.93)
	26.66** (8.22)

	M4: rare × practice
	−23.42** (7.93)
	−21.34** (7.77)

	(h4) Random slope for rare users [n = 12695 (413)]

	M4: school practice
	28.64*** (8.14)
	28.55*** (8.37)

	M4: rare × practice
	−23.84** (8.24)
	−21.73** (8.28)

	(h5) Schools with five or more respondents in the analytic sample [n = 12559 (385)]

	M4: school practice
	22.86* (9.41)
	21.94* (10.12)

	M4: rare × practice
	−25.80** (8.36)
	−24.01** (8.37)

	(h6) Multiply imputed practice (school fixed effects) [n = 12695 (413)]

	M4: school practice
	26.52* (12.24)
	25.23* (12.09)

	M4: rare × practice
	−22.96** (8.14)
	−20.59* (8.31)

	(h7) School share of rare users and its interaction added [n = 12695 (413)]

	M4: school practice
	18.93* (8.86)
	18.10* (9.05)

	M4: rare × practice
	−12.40 (9.85)
	−10.17 (9.52)

	M4: rare × school share of rare users
	54.29* (24.37)
	56.19* (24.95)

	Omnibus tests (D1 statistic) [n = 12695 (413)]

	M2: three profile contrasts
	F(3, 541) = 3.35, p = .019
	F(3, 537) = 3.13, p = .025

	M3: three profile × metacognition terms
	F(3, 356) = 0.30, p = .822
	F(3, 589) = 0.23, p = .876

	M4: three profile × practice terms
	F(3, 361) = 3.03, p = .030
	F(3, 294) = 2.35, p = .073

	Mathematics [n = 12695 (413)]

	M2: rare users
	−5.75* (2.32)
	

	M2: intensive users
	−1.80 (2.58)
	

	M4: school practice
	23.33** (7.89)
	

	M4: rare × practice
	−22.48*** (6.73)
	


Note. All models included the student and school covariates; all except (h2) and (h6) also included the school proportion of nonresponse on the practice item. Omnibus tests combine the 10 plausible values with the D1 statistic (Li et al., 1991). For mathematics, estimates appear in the Science column. Reference profile: selective learning-support users. *p < .05. **p < .01. ***p < .001.
Table A4. Bivariate residuals for the three-, four-, and five-class models
	Item pair
	3 classes
	4 classes
	5 classes

	Research – Summarize
	8.6
	1.4
	1.2

	Research – Draft
	27.6
	5.2
	3.9

	Research – Learn
	13.5
	4.5
	1.0

	Summarize – Draft
	17.0
	2.0
	2.8

	Summarize – Learn
	15.0
	7.6
	0.7

	Draft – Learn
	13.6
	2.7
	0.3


Note. Bivariate residuals are Pearson chi-square statistics for each pair of items divided by their degrees of freedom (4), computed with normalized student weights; values above 3.84 indicate residual association between the two items.
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