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Supplementary Text

Participants demographic information and literacy tests
Twenty-two illiterate[footnoteRef:1] and eighteen literate adults participated after informed consent was obtained. Participants were recruited from a longitudinal study including a larger pool of participants of varying degrees of literacy and were matched in terms of age (Illiterates, M = 27.7 yrs., range = 21-32, Literates, M = 24.8 yrs., range = 18-38) and gender (all female). Participants underwent a semi-structured interview where they provided information about their age, level of schooling, the reasons for receiving formal education or not, number of family members, their profession, monthly income, and known history of neurological disease. All came from the same informal settlement in New Delhi, India, and had a nearly overlapping socioeconomic background[footnoteRef:2] (monthly income in Rupees, Illiterates: M = 1847, range = 600-4000, Q1=1250, Q2=1775, Q3=2288; Literates: M = 2697, range = 700-7000, Q1=1625, Q2=2050, Q3=3500; t-test, p = .118). None of the participants had any known neurological condition or cognitive deficits, and all illiterates self-reported that it was only for cultural and socioeconomic reasons (e.g., gender inequality in access to formal education) that they did not receive reading instruction. None of the illiterate participants had ever undergone any formal schooling. Raven progressive matrices (Raven, Raven, & Court, 2000) were administered to test for nonverbal abilities. Participants also performed a letter identification task and a word reading test that probed their level of literacy knowledge. In the letter identification task, participants were visually presented with the 44 aksharas of the Devanagari script one by one for 5 s, followed by a response display (question mark) that remained on the screen until response or for the maximum time of 10 s. Participants’ responses were recorded. In the word reading test, participants were asked to read aloud 75 words printed in Devanagari script, in which the predominant local language (Hindi) is written, presented one by one for 10 s followed by a response display (?) for the maximum time of 30 s. The words were of differing syllabic complexity (monosyllabic, dissyllabic, and trisyllabic words) and were presented in a pseudorandomized order. Participants’ responses were recorded and the word reading score was the total number of words read correctly. As expected, the two groups differed considerably on literacy knowledge, and in their score on the Raven’s test (see Table 1 in the article). [1:  The illiterate group came from a larger pool of 91 illiterate participants that took part in an ongoing longitudinal study.]  [2: We note that although the group means were not statistically different from each other, t(14.070) = -1.67, p = .118, inspection of the distributions revealed that monthly income in Rupees seems to be higher in the literate participants (vs. illiterate) and especially regarding index values above the median (monthly income in Rupees, Illiterates: Q1=1250, Q2=1775, Q3=2288; Literates: Q1=1625, Q2=2050, Q3=3500). Boxplot inspection indicated the existence of one severe outlier on the upper end of the distribution (monthly income, 7000 rupees) from the literate group. We ensured that the inclusion of this outlier subject had no impact on the interaction pattern, therefore, we decided to keep it in the subsequent analyses.
] 


Relation between button-press and verbal response times 
The validity of the experimenter-paced procedure was demonstrated by an additional analysis in which we compared the button-press data and verbal speech responses (the digitally recorded responses were manually timed using sound editing software by an independent judge blind to group); r = .81 for a random sample of one third of the data obtained with both procedures, and no significant interaction between procedure and task (p >.2).
The effect of the lower non-verbal IQ by illiterate group on the interaction pattern evaluated by two exploratory analyses
A significant body of research has demonstrated that literacy and formal schooling influences not only verbal and quantitative tests, but also the perceptual skills needed to perform successfully on nonverbal intelligence tests (e.g., abstract-visual spatial reasoning and the ability to make figure-ground distinctions, involved in the Raven’s matrices; for reviews see Ceci, 1991; Neisser et al., 1996). Given that performance on most of the standard intelligence tests is associated with educational attainment (cf. Ceci, 1991), the use of these tests to select and match different study populations is difficult. Note that using an analysis of covariance to control for between-group differences in our study violates the statistical assumption of independence of covariates and independent variables. One alternative solution that would be statistically justifiable is to stratify the between-group analyses by various levels of the covariate, but yet, this was not achievable in the present sample of 22 illiterates.
Hence, in order to ensure that the results in the present study are not caused by differences in nonverbal intelligence (other than related to literacy), and specifically, a lower (nonverbal) intelligence in the illiterates, we performed two exploratory analyses in which we compared IQ-matched subgroups. To do so, first, the performance of the six poorest literate participants was compared with that of the six best illiterates, in such a way as to abolish the group difference on the non-verbal IQ (Illiterates, M = 20.3, range: 17-27; Literates, M = 24.0, range: 16-31; t-test, p >.2). Again, results revealed a specific effect of literacy on RAN performance, F(1, 10) = 8.4, p = .016, ηp2 = 0.46, and the group by stimulus type interaction remained statistically significant, F(1, 10) = 6.5, p = .029, ηp2 = 0.39. This would not be predicted on the assumption of lower (nonverbal) intelligence in the illiterates.
Second, we aimed to provide convergent evidence for literacy effects. Thus, we exploratory selected another sample of nine illiterate participants[footnoteRef:3] from the larger pool of illiterate participants (see participant information) that could be matched with nine of the lowest performing literates in the present sample on initial scores of the Raven Progressive Matrices. The two groups no longer matched on age (Illiterates, M = 35.6 and SD = 7.3, Literates, M = 27.2 and SD = 7.7; t-test, p =.032), but were comparable on non-verbal intelligence (Illiterates, M = 24.0, range: 20-29; Literates, M = 27.4, range: 16-38; t-test, p >.2). A second-order interaction was obtained, F(1, 16) = 6.8, p = .019, ηp2 = 0.30, corroborating again the previous findings: for the illiterate group, color-to-name mapping was more difficult than object-to-name mapping, whilst literate were as fast regardless of stimulus type; group differences were also larger for color-RAN. In other words, we provided convergent evidence for stronger literacy effect on color naming than object naming. Database is publicly available at https://osf.io/sycmr/?view_only=40b36dc4ec414b248ba58d37083c97cf (“Exploratory Analysis 2”). [3:  Three of these illiterate participants were kept from the sample in the present study. ] 


Linear mixed effects (LME) models 
Linear mixed effects (LME) models were also used to analyze the data (see, e.g., Baayen, Davidson, & Bates, 2008; Quené & van den Bergh, 2008), and the lmer function of the lme4 package in R (Version 4.1.2). LME models are a robust method for data analysis that allow controlling for the variability of items and subjects and thus to separate the experimental manipulation under observation from spurious or “random” effects. They are particularly useful for analyzing data from heterogeneous groups, such as groups with different reading levels. We analyzed Group and Stimulus type effects (fixed) on the logarithmic transformed RTs, including Raven performance as a covariate (centered around zero; Brauer & Curtin, 2017) and by-Subjects and by-Line (trial) random intercepts and slopes, given that this theoretically-adequate LMEM did converge and was the best fit[footnoteRef:4], X2(3) = 2.89, p = .41 (AIC = -215.89) (Barr, Levy, Scheepers, & Tily, 2013; Matuschek, Kliegl, Vasishth, Baayen, & Bates, 2017). P values were estimated using Satterthwaite approximations. Planned contrasts were computed as considered by Schad, Vasishth, Hohenstein, and Kliegl (2020).  [4:  Note that although the maximal LMEM with a complex fixed structure (i.e., with Raven as a covariate in interactions) converged, a likelihood-ratio test indicated that this complex model does not provide a better fit for the data than the model without it (i.e., with Raven as a covariate controlled for on their own). Therefore, we keep simpler model (which has lower AIC, -215.89).
] 

R code
> lmer(RTs_log ~1 + Raven+Group*StimulusType +
(1+ StimulusType|SubjID) + (1+ Group|Line), data = X) 

We found the same statistical pattern as the one reported in the main text with ANOVAs. The interaction between Group and Stimulus Type was significant (β = .18, SE = 0.05, t = 3.66, p < .001), indicating that the group differences were largest for color-RAN than object-RAN, in the direction of less efficient processing (i.e., RTs were longer) for the illiterate compared to the literate group. The planned contrasts indicated that the literate group was not affected by Stimulus Type (t = -0.02, p =.97), whilst the illiterate group was (β = .17, SE = 0.03, t = 4.98, p < .001), being slower at naming colors than line drawings of objects. Group comparisons confirmed that groups differ especially for color-RAN, with illiterate adults being significantly slower than literate (β = .46, SE = 0.09, t = 4.92, p < .001).

