Supplementary materials
S1 Stimuli
[bookmark: _1802446793][bookmark: _1796027123]Table S1: Multiplication problems and their related and unrelated foils used in the number fact competition task
	Fact
	Correct answer
	Related foils
	Unrelated foils

	16 × 17
	272
	289
	256
	288
	256
	287
	252
	286
	252

	16 × 18
	288
	306
	272
	304
	272
	308
	274
	302
	274

	16 × 19
	304
	323
	288
	323
	288
	321
	286
	321
	286

	17 × 16
	272
	288
	256
	289
	256
	286
	252
	287
	252

	17 × 17
	289
	306
	272
	306
	272
	308
	274
	308
	274

	17 × 18
	306
	324
	288
	323
	289
	326
	286
	321
	287

	17 × 19
	323
	342
	304
	342
	306
	344
	302
	344
	308

	18 × 16
	288
	304
	272
	306
	272
	302
	274
	308
	274

	18 × 17
	306
	323
	289
	324
	288
	321
	287
	326
	286

	18 × 18
	324
	342
	306
	342
	306
	344
	308
	344
	308

	18 × 19
	342
	361
	323
	361
	324
	363
	321
	363
	326

	19 × 16
	304
	323
	288
	323
	288
	321
	286
	321
	286

	19 × 17
	323
	342
	306
	342
	304
	344
	308
	344
	302

	19 × 18
	342
	361
	324
	361
	323
	363
	326
	363
	321




S2 Pre-registered analysis of accuracy on the test set (learning task) predicting interference (NFCT task) 
We created an interference score for each participant in sessions 2, 3, 4 and 5 of the NFCT. Interference scores were calculated by subtracting participants’ mean accuracy on interfering trials from their mean accuracy on non-interfering trials. We then fitted multilevel linear models to the data using the lmer command. First, we built a null model with a random intercept of participant as a factor, which had an intraclass correlation coefficient of 0.258. We then built Model 1 which included a fixed effect of test set accuracy, and a random effect (slope and intercept) of test set accuracy. An ANOVA comparing Model 1 with the null model was significant, χ2 (3) = 21.965, p <0.001, however accuracy scores were not a significant predictor, t (47.707) = 1.888, p = 0.065.
S3 Analysis with outliers removed
Learning task
The null model included a random intercept of participant only and had an intraclass correlation coefficient of 0.179. In Model 1, we included a fixed effect of time and a random effect (slope and intercept) of time. An ANOVA comparing Model 1 with the null model was significant, χ2 (3) = 1081.3, p <0.001, and the fixed effect of time in Model 1 was significant, OR = 3.266 (95% CI = 2.819 - 3.784), p <0.001.
Number fact competition task and time
The null model with a random intercept of participant had an intraclass correlation coefficient of 0.111. In Model 1 we included a fixed effect of learning timepoint, foil type and the interaction between learning timepoint and foil type; the random effects structure (slopes and intercepts) included learning timepoint and foil type but not their interaction. Model 2 (the same as Model 1 but also including the random effect of the interaction between learning timepoint and foil type) failed to converge. We therefore chose Model 1 as our final model. An ANOVA comparing Model 1 with the null model was significant, χ2 (8) = 2185.6, p <0.001 (AIC 21905.714, BIC = 21987.279, pseudo-R2 (total) = 0.325). The fixed effects of learning timepoint, foil type and the interaction between learning timepoint and foil type were all significant (Table S2). 
Table S2: Multilevel linear model on trial-by-trial accuracy in the number fact competition task, after removing four outliers, with learning time and foil type as predictors.
	Fixed effects
	Odds ratio
	95% CI
	p

	Learning timepoint
	2.085
	1.908, 2.279
	<0.001

	Foil type
	0.609
	0.548, 0.678
	<0.001

	Learning timepoint * foil type
	0.766
	0.726, 0.808
	<0.001

	
	
	
	




Number fact competition task and accuracy
The null model with a random intercept of participant had an intraclass correlation coefficient of 0.173. In Model 1 we added the fixed effect of accuracy of the previous test set, foil type and the interaction between test set accuracy and foil type, and the random effects (slopes and intercepts) of test set accuracy and foil type. An ANOVA comparing Model 1 with the null model was significant, χ2 (8) = 607.08, p <0.001 and we accepted this as our final model (AIC 14985.213, BIC = 15064.547, pseudo-R2 (total) = 0.102)[footnoteRef:2]. The fixed effects of test set accuracy, foil type and their interaction were all significant (Table S3).  [2: Note that this model had a large eigen value] 

Table S3: Multilevel linear model on trial-by-trial accuracy scores of the number-fact competition task (sessions 2,3, 4 and 5) after removing four outliers, with test set accuracy and foil type as predictors.
	Predictor fixed effects
	Odds ratio
	95% CI
	p

	Test set accuracy
	1.029
	1.025, 1.033
	<0.001

	Foil type
	0.503
	     0.446, 0.569
	<0.001

	Test set accuracy * Foil type
	0.988
	0.985, 0.991
	<0.001








S4. Reaction time analyses
Reaction time
To see if there were more subtle changes in interference that could not be identified in the accuracy data, we analysed the Number Fact Competition Task data using linear mixed models on the trial-by-trial reaction time scores. Trials that were answered incorrectly were excluded from these analyses. 
First, we performed the analysis with timepoint, foil type and the interaction between timepoint and foil type as predictors, using the data from all five timepoints of the NFCT (timepoints 1, 2, 3, 4 and 5). The null model with a random intercept of participant had an intraclass correlation coefficient of 0.073[footnoteRef:3]. Model 1 included the fixed effects of timepoint, foil type and the interaction between timepoint[footnoteRef:4] and foil type, and the random intercept of participant only[footnoteRef:5]. An ANOVA comparing Model 1 with the null model was significant, χ2 (3) = 1313.7, p <0.001, so we accepted this as our final model (AIC = 82375.470, BIC = 82423.662, pseudo-R2 (total) = 0.125). The only significant fixed effect was timepoint; foil type and the interaction between timepoint and foil type were not significant (Table S4). In other words, individuals got quicker with more practice on the number fact competition task, but there was no overall interference effect in RT nor was interference in RT larger at some timepoints than at others. [3:  ICCs below 0.1 suggest that random effects add little value to the model.]  [4:  We centred our time variable by changing the values for the different levels of time (1, 2, 3, 4 and 5) in the raw data to -2, -1, 0, 1 and 2 respectively. This allowed us to evaluate the effect of foil type at the mean of all the timepoints. ]  [5:  Models with more complex random effects structures failed to converge or resulted in singular fit.] 

Table S4: Summary of a linear mixed-effects model on RT at all timepoints of the Number Fact Competition Task, with learning timepoint and foil type as predictors.
	Fixed effects
	Odds ratio
	95% CI
	p

	 Timepoint
	0.768
	0.753, 0.783
	<0.001

	Foil type
	1.011
	     0.972, 1.050
	0.591

	Timepoint * foil type
	1.004
	0.976, 1.032
	0.793






We also repeated the analysis of the NFCT reaction time data with learning test set accuracy, foil type and the interaction between test set accuracy and foil type, as predictors. The null model with a random intercept of participant had an intraclass correlation coefficient of 0.116. Model 1 included the fixed effect of test set accuracy, foil type and the interaction between test set accuracy and foil type, and the random intercept of participant9. An ANOVA comparing Model 1 with the null model was significant, χ2 (3) = 540.48, p <0.001, so we accepted this as our final model (AIC = 42614.304, BIC = 42661.518, pseudo-R2 (total) = 0.155). The only significant fixed effect was test set accuracy. Foil type and the interaction between test set accuracy and foil type were not significant (Table S5).  In other words, individuals got quicker on the Number Fact Competition Task as their accuracy improved on the learning task, but there was no overall interference effect in RT nor was interference in RT larger at some learning accuracies than at others.
Table S5: Summary of a linear mixed-effects model on RT at timepoints 2, 3, 4, and 5 of the number fact competition task, with test set accuracy and foil type as predictors.
	Fixed effects
	Odds ratio
	95% CI
	p

	Test set accuracy
	0.993
	0.993, 0.994
	<0.001

	Foil type
	1.018
	     0.997, 1.039
	0.091

	Test set accuracy * foil type
	1.000
	0.999, 1.001
	0.619

	
	
	
	








S5. Number of trials in the learning task
	The table below summarises the mean number of trials participants took to reach the criteria for passing the learning task and moving onto the NFCT. In Learning Session 1 (Day 1), this was 13/16 facts correct at least once (81%) and in the Learning Session 2 (Day 1) it was 15/16 correct at least once (91%). For Learning Sessions 3 and 4 (Day 2), participants needed to answer all of the facts correctly (100% accuracy) at least once for the blocks to end. 
	Day 1
	Day 2

	
	Session 1
	Session 2
	Session 3
	Session 4

	
	Timed 2
	Timed 3
	Timed 1
	Timed 2
	Timed 1
	Timed 2
	Timed 1
	Timed 2

	Mean
	62.52
	49.06
	28.26
	24.08
	24.74
	19.82
	18.18
	17.56

	Standard Deviation
	33.54
	47.84
	14.28
	9.99
	9.77
	4.74
	3.44
	2.60




S6. Nonlinear models
We built non-linear models of those reported in our pre-registered analysis of the Number Fact Competition Task data. In the non-linear models we modelled the trial-by-trial accuracy scores on the task with the fixed effects of timepoint (nonlinear), foil type (categorical), and the interaction between timepoint (nonlinear) and foil type (categorical). Our random effects of timepoint, foil type and their interaction were linear. We used natural splines with 3 degrees of freedom, and the bobyqa optimizer. 
In this model, all three components of time were significant (p<0.001), indicating a nonlinear effect on the outcome. The effect of congruence was not significant (p = 0.258), and the interactions between time (nonlinear) and congruence was significant (p <0.001). We compared this nonlinear model to the linear model reported in our pre-registered analysis; the non-linear model significantly improved the model fit, AIC = 23071, BIC = 23220, χ2 = 101.59, p < 0.001.  
We repeated this analysis with timepoint 1 data from the Number Fact Competition Task removed. This nonlinear model did not fit the data significantly better than a linear model, χ2 = 6.777, p = 0.148.
