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Abstract: 
Investigating the existence of inequalities at the very first stage of schooling, we propose that language interactions in preschool produce an unequal oral participation of children as a function of their socioeconomic status (SES).  We used a video recording and coding device to observe and quantify children’s and teachers’ verbal language interactions in real preschool classrooms (N = 1236 observations from 98 children). Our findings show that compared to upper-middle-SES children, low-SES children are less likely to be called on, as well as less likely to “take the floor” (i.e., speak without being asked to) during collective exchanges. Furthermore, when they speak, they speak for a shorter time. These results suggest that preschools do not offer equal opportunity for the development of language ability. 
One Sentence Summary: Video recording of preschool classrooms reveals SES inequalities in solicited and unsolicited in oral participation.









In many countries, socioeconomic status (SES) powerfully impacts academic achievement: The lower a student’s SES, the more likely they are to experience difficulties and drop out of school before attending university (1). This influence of SES is observed very early during development. Compared to low-SES children, upper-middle-SES children have better verbal skills at the age of 2 (2); they also possess more knowledge of the sounds and names of letters as well as a higher level of familiarity with books at the age of four (3-5).
Preschool, despite important differences in its availability and form across countries, is designed to reduce these initial inequalities by providing low-SES children with greater familiarity and readiness in speaking, pre-reading, and counting. Although early and regular attendance is beneficial for achievement (6), preschool does not seem to level the playing field. Indeed, low-SES children enter first grade still lagging behind upper-middle-SES children in terms of language (oral and written) and counting skills (7-10). These initial inequalities lay the groundwork for understanding subsequent SES differences throughout students’ progression in the educational system. It is therefore critically important to uncover the early root of SES-related inequalities, especially in the educational setting which is a tool aimed at combatting those inequalities. The objective of this paper is to examine why preschool settings fail to level initial SES-related academic disparities.
We propose that one key factor through which preschool settings fuel inequalities is through the oral interactions between teachers and children. Specifically, we argue that those interactions offer unequal opportunity to children from different SES backgrounds to develop their language skills (i.e., frequency and duration of oral participation). We test the hypothesis that compared to upper-middle-SES children, low-SES children are less likely to be called on by the teacher and to “take the floor” (i.e., speak without being asked to or interrupt). Moreover, we predict that, when they speak, they speak for a shorter time than their upper-middle-SES peers.
In preschool, classroom settings value and reward children’s oral participation (11, 12). During language-oriented class sessions (i.e., “circle time”), teachers expect children to share their personal experiences (e.g., “what did you do this weekend?”; “what’s up?”) and to express their opinion and interests (e.g., “what is your favorite activity with your parents?”). During these sessions, the children sit in a circle with the teacher, who gives them a chance to speak. They exist in all French preschools and take place three or four times a day. One key objective of language-oriented class sessions is to reduce social class language inequalities by encouraging all children to speak, but especially those children who are less familiar with the oral language. 
Why do these opportunities fail to level the playing field? We theorize that because academic settings value culture-specific forms of language, school knowledge, and ways of being that are closer to the cultural dispositions shaped in upper-middle-SES families than those developed in low-SES families (13-17), low-SES children will participate less during language-oriented class sessions. Indeed, in these settings, children are expected to use their voice to express their own opinions and interests and share personal experiences. Although upper-middle-SES parents typically invite their children to express themselves during family’s daily interactions, this is at odds with how children are socialized in low-SES contexts (15, 18-22). Moreover, the knowledge, skills and personal experiences that are valued and rewarded in those settings are closer to those common among upper-middle-SES families (15, 23). For instance, upper-middle-SES children are more likely than their low-SES peers to have their parents reading stories to them, play educational games at home, travel, or go to museums and libraries (13, 15). These upper-middle-SES parental practices familiarize children with school curriculum and forms of language and give them valuable experiences to share with their peers and teachers. 
Previous research has documented that, in primary school and university, the experience of a cultural mismatch between what is valued and expected in academic settings and what students are familiarized with at home creates a discomfort, a low sense of belonging, lower engagement and lower academic performance (17-18). In this paper, considering the existence of this cultural mismatch between family’s experiences and preschool’s expectations, we propose that low-SES children will speak less than their upper-middle-SES peers during language-oriented class sessions. First, because low-SES children tend to start school while being less practiced with verbally expressing their thoughts and feelings, having fewer family experiences that fit with teachers’ expectations, and being less accustomed with academic knowledge and skills (e.g., familiarity with books), we expect them to be less likely to “take the floor” (i.e., speak without being asked to or interrupt their teacher and classmates) than upper-middle-SES children (see 12, for qualitative evidence in one classroom). Second, we expect that, beyond the impact of cultural mismatch on children, teachers might also unintentionally give low-SES children fewer opportunities to speak because their knowledge, skills, and personal experiences are less in tune with what teachers value and expect in the classroom (e.g., talking about a visit to a museum). More specifically, we predict that low-SES children are less likely than their upper-middle-SES peers to be solicited by the teacher during language-oriented sessions. Finally, we predict that, when they express themselves (after being solicited or not), low-SES children “hold the floor” for a shorter time than their more advantaged peers.
To examine this hypothesis of an unequal oral participation, we used quantitative methodology to accurately quantify the frequency and duration of children’s oral participation. To overcome the limitations inherent to online natural observations, we video-recorded students and teachers’ interactions during language-oriented class sessions and then coded specific aspects of behavior using the software The Observer XT (24). This software makes it possible to record and code a variety of behaviors than can occur simultaneously or consecutively over a very short period of time (e.g., children interrupting each other) and produce quantitative data (i.e., frequency and duration). We therefore examined oral participation by quantifying both the frequency and duration of (1) unsolicited participation (i.e., children take the floor by speaking without solicitation) and (2) solicited participation (i.e., preschoolers speak after being called on by the teacher). 
These two categories of oral participation were measured by coding five behaviors: (1) unsolicited participation, which refers to (a) speaking without being called-on, (b) interrupting another child, and (c) interrupting the teacher; and (2) solicited participation, which refers to (a) speaking after being called on and (b) speaking after being called on again for a follow-up question. Documenting the number of times children can speak as well as speech duration provides a complete overview of the opportunity children have to develop their language skills. In summary, we tested the following hypotheses:
H1: Low-SES children are less likely than their upper-middle-SES peers to “take the floor”- that is, to speak without being called on by the teacher (H1a), to interrupt another child (H1b), and to interrupt the teacher (H1c). 
H2: When they are not solicited, low-SES children are less likely than their upper-middle-SES peers to “hold the floor”, that is, to speak for a shorter time without being called on by the teacher (H2a), after interrupting another child (H2b), and after interrupting the teacher (H2c).
H3: Low-SES children are less likely than their upper-middle-SES peers to be called on by the teacher (H3a), and less likely to be called on for follow-up (H3b). 
 H4: When they are solicited, low-SES children are less likely than their upper-middle-SES peers to “hold the floor”, that is, to speak for a shorter time after being called-on (H4a), and after a follow-up question (H4b).
Participants included 98 preschoolers from 4 classrooms of Grande-Section, the last year in French preschools before first grade (47 girls, 51 boys; mean age = 5.79 years old, SD = 0.40). Between 8 and 19 language-oriented sessions were observed in each classroom (M = 12.5; SD = 4.80), for a mean duration of 23 minutes and 23 seconds per session (SD = 8 minutes and 47 seconds). A total of 1236 observations were coded. In the sample, 43 children were categorized as low-SES and 51 as upper-middle-SES (SES information was not available for 4 children). The proportion of low- vs. upper-middle-SES did not differ across classrooms, (χ² = 0.66, p = .658). Supplementary Materials contain additional information regarding the material, the procedure, the coding of oral participation and the coding of SES.
Results
The analyses were performed using the software program R (Version 3.4.3) (25) and the packages “sandwich” (26), “fixest” (27-28) and “lmtest” (29). Data were analyzed with a generalized linear model with classroom-period fixed-effects. Indeed, observations are nested in sessions of observation and classrooms, thereby violating the assumption of independence of residuals. In such a case, multi-level models can be used but they produce biased estimates with low numbers of higher-level units (30-31). Therefore, we performed fixed-effects models that remove all classroom-period variations and estimate the within classroom-period effects of SES on oral participation. We computed clustered standard errors to further account for the stratification of the data. We performed regressions with contrast-coded SES as a predictor (32), comparing low-SES children (coded -0.5) and upper-middle-SES children (coded +0.5). Frequency of oral participation was analyzed with a negative binomial regression to account for the distribution and overdispersion of the outcomes. Duration was analyzed with linear regression. Furthermore, complementary analyses were computed to control for the possible effect of gender (female coded +0.5, male –0.5) and oral French academic level (score from 1 = low level to 4 = high level), which showed that the effects of SES presented below are stable even when controlling for these two variables (see Supplementary Materials for the report of these analyses). Correlations between the five measured behaviors are presented in table S1, and the adjusted means and standard deviations are reported in table S2 (see Supplementary Materials).
Frequency of unsolicited oral participation (H1). 
Number of occurrences children speak without being called on (H1a). The negative binomial regression on the occurrences of children speaking without being called on revealed that low-SES children spoke about 1.71 times less often than their upper-middle-SES peers, IRR = 1.71, p < .001, 95% CI = [1.49; 1.97], confirming H1a (see Fig. 1A and table S2 in Supplementary Materials).
Number of occurrences children interrupt another child (H1b). Low-SES children interrupted another child about 1.74 less often than their upper-middle-SES peers, IRR = 1.74, p < .001, 95% CI = [1.45; 2.08], confirming H1b (see Fig. 1B and table S2 in Supplementary Materials).
Number of occurrences children interrupt the teacher (H1c). Low-SES children interrupted the teacher about 1.79 less often than their upper-middle-SES peers, IRR = 1.79, p < .001, 95% CI = [1.51; 2.12], confirming H1c (see Fig. 1C and table S2 in Supplementary Materials).
Duration of unsolicited oral participation (H2). 
Mean speech duration (in seconds) without being called on (H2a). Low-SES children spoke significantly less per occurrence of oral participation without being called on by the teacher (Madjusted = 1.66, SD = 4.46) than their upper-middle-SES peers (Madjusted = 4.04, SD = 8.97), b = 1.93, SE = 0.45, p < .001, confirming H2a (see Fig. 1D and table S2 in Supplementary Materials).
Mean speech duration (in seconds) after interrupting another child (H2b). Low-SES children spoke significantly less per occurrence of oral participation after interrupting another child (Madjusted = 0.49, SD = 0.91) than their upper-middle-SES peers (Madjusted = 1.15, SD = 2.22), b = 0.54, SE = 0.12, p < .001, confirming H2b (see Fig. 1E and table S2 in Supplementary Materials).
Mean speech duration (in seconds) after interrupting the teacher (H2c). Low-SES children spoke significantly less per occurrence of oral participation after interrupting the teacher (Madjusted = 0.66, SD = 1.24) than their upper-middle-SES peers (Madjusted = 1.51, SD = 3.13), b = 0.66, SE = 0.16, p < .001, confirming H2c (see Fig. 1F and table S2 in Supplementary Materials).
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Fig. 1. Unsolicited oral participation. Occurrences (A, B and C) and mean duration in seconds (D, E and F) of unsolicited oral participation according to SES. Reported scores correspond to predicted mean at the observation and child levels. Error bars represent ± 1 SE.
Frequency of solicited oral participation (H3). 
Number of occurrences children speak after being called on (H3a). Low-SES children spoke about 1.46 times less often after being called on by the teacher than upper-middle-SES children, IRR = 1.46, p < .001, 95% CI = [1.29; 1.67], confirming H3a (see Fig. 2A and table S2 in Supplementary Materials). 
Number of occurrences children speak after being called on again for follow-up (H3b). Low-SES children spoke about 1.42 less often after being called on again for follow-up than upper-middle-SES children, IRR = 1.42, p = .007, 95% CI = [1.10; 1.83], confirming H3b (see Fig. 2B and table S2 in Supplementary Materials).
Duration of solicited oral participation (H4). 
Mean speech duration (in seconds) after being called on (H4a). Low-SES children spoke significantly less per occurrence of oral participation after being called on by the teacher (M adjusted = 3.40; SD = 5.71) than upper-middle-SES children (M adjusted = 7.86; SD = 18.1), b = 3.68, SE = 1.00, p < .001, confirming H4a (see Fig. 2C and table S2 in Supplementary Materials).
Mean speech duration (in seconds) after being called on again for follow-up (H4b). Low-SES children spoke significantly less per occurrence of oral participation for follow-up (M adjusted = 0.82; SD = 2.36) than upper-middle-SES children (M adjusted = 1.64; SD = 4.06), b = 0.79, SE = 0.20, p < .001, confirming H4b (see Fig. 2D and table S2 in Supplementary Materials).
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[bookmark: _Hlk61596842]Fig. 2. Solicited oral participation. Number of occurrences (A and B) and mean duration in seconds (C and D) of solicited oral participation according to SES. Reported scores correspond to mean at the observation and child levels. Error bars represent ± 1 SE.
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Although research has identified various aspects of classroom settings that can play a role in the perpetuation of academic inequalities from primary school to university, few studies have examined the processes by which preschool fails to equalize initial academic disparities between low- and upper-middle-SES children. In this study, our goal was to tackle this important but overlooked question by proposing that preschool settings offer unequal opportunities to develop language skills. Here we provide the first quantitative evidence that language-oriented class sessions create inequalities in oral participation of children from different socioeconomic backgrounds. Indeed, we show that, the frequency of low-SES children’s solicited oral participation is about 40% the one of their more advantaged peers and they “take the floor” about 70% of what their upper-middle-SES peers do. Moreover, when low-SES children speak, they do so for a shorter time. 
The thorough observation of oral participation allowed by the recording and double coding provides extended documentation of how SES-related inequalities are perpetuated. We observed that children are not offered the same opportunity to develop their language skills, both in terms of frequency and duration of oral participation. Our results also suggest that inequalities might result from low-SES children restraining themselves from participating but also from teachers who might solicit them less.
	 Furthering our understanding of the construction of SES-related inequalities at the preschool level is crucial for designing effective interventions and teacher curriculum to minimize the impact of social inequalities. Indeed, by offering less room for oral participation for those who possess less skills, preschool settings might inadvertently hinder the possibility of low SES children to improve their linguistic skills, and thus amplify initial cultural and language differences instead of reducing them. One possible way, that requires empirical investigation, would be to increase teachers’ awareness of the cultural mismatch between family socialization related to SES and school requirements and provide them with strategies to foster equal participation. 
This research investigated SES inequalities at the first stage of education – in preschool – by focusing on participation during language-oriented class session in preschool. These collective exchanges in class are intended to help children to develop their language skills, so unequal oral participation reduces the chances of correcting for initial disparities and could fuel lasting subsequent inequalities. This study therefore uncovers early roots of SES-related inequalities, precisely in the educational setting that is thought as a tool to combat these inequalities. 
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