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Abstract
Past research has demonstrated that children consider many cues when deciding from whom to learn. In the present study, we evaluated whether children consider the cue of explicit interpersonal disagreement in their selective learning. Additionally, we aimed to gain a deeper understanding of the kinds of attributions children make about informants who express disagreement. One hundred and eleven 5- to 8-year-old Canadian children completed a novel selective learning paradigm along with two attribution tasks after viewing videos of informants where the second speaker disagreed with the first either in a polite manner, rudely, or implicitly. Results reveal that children attribute more confidence and less benevolence to rudely disagreeing informants; however, their learning preferences remain unaltered. Other forms of disagreement impact neither children’s selective learning nor their attributions. These findings shed light on how children understand disagreement and have important implications for future social learning and education research. 
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Objection! The Effect of Informant Disagreement on Children’s Selective Trust
Selective learning refers to an individual’s propensity to rely on one source of information over another. Over the past 20 years, researchers have demonstrated that young children can engage in selective learning based on a variety of factors. In Koenig and colleagues’ (2004) pioneering study, 3- and 4-year-old children tended to endorse new object labels provided by an informant who had previously been accurate rather than from one who had previously been inaccurate. Since then, Koenig and colleagues’ (2004) findings have been largely replicated (see Markson & Luo, 2020 for a recent review). A variety of social and interpersonal cues have also been demonstrated to influence children’s selective learning decisions. For example, children have demonstrated a preference to learn from members belonging to their same in-group (e.g., Elashi & Mills, 2014; Hetherington et al., 2014; Li & Koenig, 2022; Ma & Woolley, 2013), preference for learning from attractive informants (Bascandziev & Harris, 2016), and selective trust in informants who dressed more formally (McDonald & Ma, 2015).
Informant Disagreement
[bookmark: _Hlk198137976]In the breadth of research that has been conducted on young children’s selective social learning, there is an important gap in the literature: the effect of informant dialogue and disagreement on children’s selective learning. In conventional social interactions, when two individuals voice divergent opinions, it is customary for the involved parties to engage in dialogue around the disagreement. However, within the context of past selective learning research studies, such responses and/or interactions are notably absent. In previous two-informant selective learning experiments, informants typically provide contradictory information independently, without engaging in direct interaction—a design that aligns with Bronfenbrenner’s (1974) characterization of developmental research as “the science of the behavior of children in strange situations with strange adults” (Bronfenbrenner, 1974). While the present study still involves an experimental context that is somewhat artificial, introducing explicitly stated disagreement between informants represents a move toward a more naturalistic social exchange. This approach allows for the examination of selective learning in a context that, while still structured, more closely resembles real-world communicative interactions. 
Several studies have examined children’s views on disagreement. For instance, research has investigated whether children believe disagreement about a certain topic is acceptable (e.g., Heiphetz et al., 2013), or whether children accept information from someone disagreeing with them (Langenhoff et al., 2023) or believe others should accept disagreement in such a context (Ransom et al., 2025). However, to our knowledge, no research has examined whether children use expressed disagreement itself as a cue to the trustworthiness of an information source. This is the goal of the present research. 
Confidence or social dominance interpretation
Explicit disagreement may elicit selective learning in ways similar to conceptually related credibility cues. One such cue that may function similarly is speaker confidence: When speakers disagree, communicating the disagreement in a decisive and assertive manner could potentially lead children to perceive the speaker as more confident. Specifically, disagreeing while utilizing clear and unambiguous language, gesturing, and maintaining a composed and assured tone could contribute to the perception of confidence. This is particularly relevant given that children can interpret lexical cues (e.g., saying “I think” versus “I know”), paralinguistic cues (e.g., intonation), and gestural cues (e.g., raised index finger versus shoulder shrugging) of certainty (Prieto et al., 2016) and hesitancy (Hübscher et al., 2017). Additionally, children’s preference to rely on a confident over hesitant informant is clear by the preschool years and remains into adulthood (Juteau et al., 2019; Tenney et al., 2011). These preferences begin to emerge early in childhood, with findings demonstrating that two-year-olds imitate the actions of certain, over uncertain, informants who display non-verbal confidence cues (e.g., Brosseau-Liard & Poulin-Dubois, 2014). Additionally, by the age of three, children rely on confident, compared to hesitant, informants in the context of making an unexpected claim (Jaswal & Malone, 2007).
[bookmark: _Hlk157338393]In a similar vein, explicit disagreement could be interpreted by children as a cue of social dominance, as assertiveness in expressing disagreement can convey a sense of control and influence over the conversation. Remarkably, infants demonstrate an ability to discern social dominance hierarchies, distinguishing between individuals in leadership roles and those exhibiting authoritarian bullying behaviour (Margoni et al., 2018; Mascaro & Csibra, 2012; Thomsen, 2020). However, whether children selectively learn based on social dominance cues is up for debate. Findings drawn from North American (Bernard et al., 2016), traditional Mayan (Castelain et al., 2016), and French (Charafeddine et al., 2019) populations suggest that children prefer to learn from informants who display both physical and decisional dominance. Notably, these findings were not replicated in a Norwegian sample (Fonn et al., 2022) nor in a Japanese sample (Charafeddine et al., 2019). Margoni and colleagues (2023) recently demonstrated developmental differences between the ages of 1.5 and 10 years in children’s learning based on social dominance: toddlers preferred to learn from characters demonstrating fear-based dominance, compared to preschoolers and school-aged children who preferred to learn from characters showing respect-based leadership (marked by being respected by others and receiving resources). Despite these mixed findings, some sort of dominance-based interpretation of explicit disagreement markers could influence children’s selective trust.
Knowledge interpretation
Overt disagreement could also be interpreted as an index of accuracy or knowledge (or rather, as an indication of the other speaker’s inaccuracy or lack of knowledge). It is indeed possible that some would take a disagreeing person’s statement that their conversation partner is wrong or that what they say is nonsense at face value, as an objective assessment of the first speaker’s statements. This is perhaps especially likely in younger children, as there are documented weaknesses at non-literal language interpretation in early childhood. For instance, in one past study, kindergarten-age children struggled to discount potentially self-interested statements, while second- and fourth-graders fared better (Mills & Keil, 2005). Other research demonstrated that young school-age children have trouble understanding sarcasm and irony (e.g., Glenwright & Pexman, 2010). Improvement in theory of mind during the preschool and early school-age period (Liu et al., 2008) would likely make this interpretation less likely for older children.  
Anti-social interpretation
The previously stated possible interpretations would all lead one to predict that young children would trust a speaker expressing overt disagreement over the person they are disagreeing with. On the other hand, informants who frequently disagree in an explicit manner may be perceived as deviating from social norms, leading children to categorize such behaviour as antisocial. Furthermore, the emotional tone presented during disagreements can shape children's perceptions of the informants' social orientation: if disagreements are accompanied by negative emotional expressions, such as hostility, children may associate these informants with antisocial tendencies. In fact, children can distinguish prosocial from antisocial agents in early development and base their preferences on benevolence cues (see Holvoet et al., 2016 for a review). Children’s selective learning is also impacted by informant benevolence: children have been shown to endorse and seek information from benevolent speakers (Landrum et al., 2016; Lane et al., 2013; Mascaro & Sperber, 2009), and by the end of the preschool years, children are also attuned to informant intention and avoid selectively learning from deceitful informants (e.g., Shafto et al., 2012). Most recently, Tong and colleagues (2020) conducted three meta-analyses revealing that 3‐ to 6‐year‐old children were more likely to ask informants and endorse the information provided by informants with positive social characteristics.  
Hypotheses
In summary, it is currently unknown how children interpret explicit disagreement and what impact it has on their learning decisions. It is possible that children understand explicit third-party disagreement as a confidence and/or social dominance cue, and thus prefer to learn from a person explicitly disagreement over the person they disagree with. It is also possible that they take a disagreeing informant’s claims at face value and view them as more accurate than their conversation partner, leading to a similar learning preference for the disagreeing informant’s claims. On the other hand, children could interpret disagreement as against social or conventional norms, leading to less reliance on a disagreeing informant’s claim. They could also make none of these interpretations, and view expressions of disagreement as pure situational indicators of a speaker’s current conversational goal that have no impact on their learning decisions. Moreover, the way disagreement is presented could impact children’s interpretation: Consider the difference between a polite “I disagree with what you said” and a rude “What? That’s complete nonsense!” These very different expressions could lead to completely different learning decisions and attributions on the part of those overhearing.
Additionally, there is a lot of development in selective learning strategies during childhood (see Mills, 2013 for a review). As the question addressed in the present research is novel, we decided to test for age effects even though we did not have a strong prediction for developmental differences. It is plausible that there would be an increase in sophistication in the attributions and learning strategies that children engage in following speaker disagreement, particularly given the age-related improvements in theory of mind (see Wellman, 2018) in addition to the social experience gains that come from entry to primary school. 
Study Objectives
The main objective of this investigation was to curate a deeper understanding of how children selectively learn when there is active dialogue and explicit disagreement between two informants. Specifically, we examined whether the presence or absence of explicit disagreement, along with the type of disagreement presented, influenced both children’s learning preferences and informant attributions. Furthermore, we examined the effect of children’s age to examine developmental differences across these measures. 
In this study, children first viewed videos of two informants providing contradictory novel object labels to unfamiliar objects. In the Control Condition, each informant made their claim independently of one another. In the Polite Disagreement Condition, the second speaker replied to the first voicing explicit disagreement in a polite and respectful manner before making their claim. In the Rude Disagreement Condition, the second speaker voiced doubt about the first speaker’s competence and then made their own claim. Children were then asked to endorse one of the provided labels. In subsequent tasks, children answered questions about the informants regarding their knowledge, confidence, benevolence, and physical strength in order to assess the different possible interpretations of disagreement. Questions about accuracy, confidence and benevolence were included given the hypotheses considering the possibility that children might perceive informant disagreement in these terms. Additionally, questions pertaining to the informant’s physical strength were posed across both tasks to explore if children were attributing broader positive qualities to informants (i.e., ‘halo effect’ inferences about the informants).
While the present study does not feature a full dialogue involving multiple turns of speech, it does introduce a form of interpersonal response: one informant explicitly reacts to the prior statement of another. This marks a meaningful departure from the structure of many previous selective learning paradigms (e.g., Koenig et al., 2004), which have typically presented informants’ statements in isolation, without reference or reaction to one another. The current design preserves the core structure of the commonly used selective learning paradigm while incorporating this minimal but novel element of response, allowing us to examine how children interpret and evaluate knowledge claims within a shared conversational context.
We intentionally left the relationship between the informants unspecified in our design. This ambiguity was purposeful, as explicitly describing the informants as friends could have introduced additional social and moral expectations about how disagreement should be managed within close relationships given that children’s evaluations of behavior—including disagreement—are shaped by relationship status (Killen et al., 2013; Wainryb, 2006). By keeping the informants' relationship ambiguous, we aimed to reduce the influence of these relational expectations and allow for a more focused examination of how children respond to the manner of disagreement itself, independent of social role or affiliation.
We targeted children ages 5 to 8 in the present study, i.e. older preschoolers and young school-age children, to cover a period where cognitive skills show important development and social interactions become increasingly broad and varied. We originally planned to also include younger preschoolers, but pilot work suggested poor attention and comprehension below age 5, and we believed from anecdotal observation that the vocabulary differences between our two disagreement conditions may have been lost on younger children.
[bookmark: _Toc107407493]Method
[bookmark: _Toc107407494]Participants
[bookmark: _Hlk69129474][bookmark: _Hlk69130522]One hundred and twenty 5- to 8-year-old typically developing children participated in this study. Nine children were not included in the final sample, due to failed memory check (5), outside of age criterion (1), reported developmental disorder (1), or incomplete administration (2). Therefore, the final sample consisted of 111 children (5 to 8 years old; 67 females; mean age = 85 months, range = 61-107 months). We originally based our sample sizes on preliminary power calculations assuming one-sample t tests. Specifically, the sample size was selected after power calculations showing that N = 96 gives approximately 85% power to detect a realistic effect size of d = .31 (effect size of confidence cues reported in blinded for review); additional participants were recruited to account for common attrition in child development studies, resulting in the obtained sample size. However, since this study was designed, mixed-effects models have become the preferred method for analyzing multi-trial dichotomous data. (e.g., Muradoglu et al., 2023). Further information pertaining to the statistical power of our method is provided in the Discussion section below. Additionally, given that this study was largely exploratory, it was not preregistered. In order to eliminate the potential for bias through undisclosed flexibility, no other conditions were run other than those reported here and no covariates were analyzed except as reported in this manuscript.
Participants were recruited from internet-based advertisements and from an internal participant database. All children were tested virtually in English, using a videoconferencing platform (i.e., Zoom). Most children resided in Canada (98%), with two participants living in the United States. A demographic questionnaire was optional for parents to complete, and therefore, additional demographic information was collected from most, but not all, of the participants who made up the final sample (n = 107). Our sample consisted mostly of White children with European ethnic/cultural origins (74%). Other children in the sample had Latin Central and South American origins (7%), Indigenous origins (6%), Middle Eastern/West Central Asian origins (6%), African origins (2%), Caribbean origins (1%), Oceania/Pacific Island origins (1%), and ‘other non-specified’ (3%). Most children in the sample (72%) came from families earning over $105,000 CAD annual household income, with less than 3% earning below $69,999. This research was approved by the XXXXXX Research Ethics Board (file #XXXXXX). Regardless of experiment completion, all children were compensated for their participation with a gift certificate to a bookstore.
[bookmark: _Toc107407495]Materials and Procedure
This study was administered over a videoconferencing platform. The experiment consisted of a Warm-Up Phase, a Selective Learning Task, and a series of attribution questions (Independent Attribution Task and Paired Attribution Task). At the beginning of the virtual testing session, the experimenter confirmed with the child’s guardian that the consent had been completed. Next, they reviewed the testing procedure as well as confidentiality with the parent and obtained verbal consent from the parent. The parent was asked to stay close to the child in case of technical difficulties or disconnection. They were also asked not to provide answers to the child as the goal was to test the child’s spontaneous responses. Participants were encouraged to complete the testing session in a quiet space, away from other children and distractions, and all experimenters conducted the sessions in a private space with no other individuals in the same room. With the parent’s permission, the experimenter recorded the sessions using a screen recording feature on the videoconferencing platform. All children completed the tasks in the same order. The total duration of the testing session was approximately ten minutes.
Warm-Up Phase.  Children were asked to name the following familiar objects: an apple, a ball, a fork, and a cat. All children provided correct answers to all practice questions.
Selective Learning Task. Children completed 6 selective learning trials. In each trial, they were shown short video clips (i.e., 5-10 seconds) of two informants alternately labelling pictures of unfamiliar objects (e.g., a frame for an eraser, a small pump) using novel object labels. The informants provided contradictory labels (e.g., the first speaker would call the object “a misk” and the second speaker “a jole”). Then, the child was asked to endorse one of the provided labels: “So child’s name, what do you think: is this a misk or a jole?”. The second speaker was considered to be the “disagreeing informant” - i.e., they made a statement that conflicted with what the previous speaker had said. Uncommon informant names (i.e., Malina and Doris) were used to reduce the likelihood that child participants knew someone else with the same name, while intentionally selecting names that were distinct from one another and easy to pronounce for English-speaking children. Both speakers were matched on gender (women), racial group (White, European descent), and age group (young adults). The informants did not wear any jewelry or pronounced make-up and they wore their hair in the same style.  One informant wore a yellow shirt and the other wore a green shirt in order to neutrally distinguish themselves. For any given child participant, the identity of the disagreeing informant was consistent across all trials (either Malina or Doris). However, the identity of the disagreeing informant (i.e., which person disagreed) was counterbalanced across participants in all conditions. In other words, for some children “Malina” was the second speaker who provided disagreeing claims, and for some children “Doris” was the second speaker who provided disagreeing claims. For the remainder of this manuscript, the informants will be referred to as Informant 1 and Informant 2. Moreover, we intentionally left the relationship between the informants unspecified in our design. This ambiguity was purposeful, as explicitly describing the informants as friends could have introduced additional social and moral expectations about how disagreement should be managed within close relationships.
Children were randomly assigned into one of three conditions: the Polite Disagreement Condition (n = 35), the Rude Disagreement Condition (n = 39), and the Control Condition (n =  37). We verified that there was no systematic difference between conditions in terms of mean age, F(2, 108) = 0.873, p = 0.420, and sex at birth, X2 (2, N = 111) = 2.54, p = .281. In the Polite Disagreement Condition, the disagreeing informant voiced disagreement about the object label in a respectful, polite manner (e.g., Informant 1: “That’s a misk”, Informant 2: “I don’t think so, that’s a jole”). In the Rude Disagreement Condition, the disagreeing informant undermined the other informant before making their own claim (e.g., Informant 1: “That’s a misk”, Informant 2: “She doesn’t know what she’s talking about, that’s a jole”). In the Control Condition, the second speaker provided a contradictory object label, however, no explicit disagreement was present (e.g., Informant 1: “That’s a misk!”, Informant 2: “That’s a jole!”). Because the identity of the disagreeing informant (either Informant 1 disagreed or Informant 2 disagreed) was counterbalanced across participants, the object labels provided by the disagreeing informant were also counterbalanced. However, no matter the identity of the disagreeing informant, the second speaker always disagreed with the first, which could introduce an order effect. As such, the control condition was used to assess whether children made systematic attributions of one informant over the other when informant disagreement was implicit. In other words, the control condition was necessary given that pragmatically, disagreement statements always come second in dialogue, and we thus needed to ensure that there was no order-based preference. Importantly, slightly different statements were used across items, to enhance the ecological validity of the task and improve child engagement, as the more naturalistic, slightly varied phrasing was thought to better reflect typical conversational patterns and maintain participant interest. However, the language use was always matched within a trial and across conditions. Please refer to the document entitled Video Informant Script through the Open Science Framework page at https://osf.io/6fx4e/?view_only=0c17a6730993471fbf2b77c4325141a0 for a full verbatim script. 
[bookmark: _Toc107407498]Attribution Tasks. After completing the Familiarization Phase and Selective Learning Task, children were asked questions about the informant’s attributes. In the Independent Attribution Task, children were asked to use a Likert scale to identify how smart, confident, nice, and strong each informant was. For example, for one of the accuracy items, children were asked “How smart is Informant 1? Not smart at all (1), a little bit smart (2), mostly smart (3), or totally smart (4)?”. Visual as well as verbal (written labels) aids were provided to children when completing this task, as pictured in Figure 1. The order of the task items was randomized across participants. See Table 1 to review all items used in the Independent Attribution task. 
Figure 1
Visual and Verbal Aids Provided in the Independent Attribution Task
[image: A two glasses with blue liquid

Description automatically generated]
Note: An accompanying image of the informant under consideration was also presented.
Table 1
Items Used in Independent Attribution Task 
	Attribute Domain
	Item
	Response Options

	Accuracy
	How smart is Informant 1/2? Not smart at all, a little bit smart, mostly smart, or totally smart?
	1 – 2 – 3 – 4


	Confidence
	How confident is Informant 1/2? Not confident at all, a little bit confident, mostly confident, or totally confident?
	1 – 2 – 3 – 4

	Benevolence
	How nice is Informant 1/2? Not nice at all, a little bit nice, mostly nice, or totally nice?
	1 – 2 – 3 – 4

	Physical Strength
	How strong is Informant 1/2? Not strong at all, a little bit strong, mostly strong, or totally strong?
	1 – 2 – 3 – 4

	
	
	


Note: Response options were read out loud and provided with a visual aid. Items were asked of each informant separately and in a standardized order across participants and conditions (always Informant 1 first, then Informant 2).

In the Paired Attribution Task, children were asked eight forced-choice questions directly comparing the informants they saw in the videos. The order of the questions was randomized across participants. Two questions pertained to attributions of informant accuracy (e.g., “Who is better at naming objects, Informant 1 or Informant 2?”), two to confidence (e.g., “Who is most sure of their answers?”, two to benevolence (“Who is better at sharing?”) and two to physical strength (“Who can lift the heaviest box?”). See Table 2 to review all items used in the Paired Attribution Task.


Table 2
Items Used in Paired Attribution Task
	Attribute Domain
	Item

	Accuracy
	Who is best at naming objects?

	Confidence
	Who is most sure of their answers?

	Benevolence
	Who is nicest?

	Physical Strength
	Who is strongest?

	Accuracy
	Who says the right answers?

	Confidence
	Who thinks they know best?

	Benevolence
	Who is the best helper?

	Physical Strength
	Who can lift the heaviest box?


Note: Response options (the two informants’ names) were read out loud and provided with a visual aid.

Manipulation/Memory Check. As a manipulation check, children were asked to identify the identity of the disagreeing informant across test conditions. Specifically, after completing the Paired Attribution Task, the examiners showed pictures of both informants and asked the child to identify the identity of the disagreeing informant. The examiners said the following to participants in the polite disagreement condition: One of the people in the video said things like, “I disagree” and “I don’t think so”. Which person said things like that? Informant 1 or 
Informant 2? In the rude disagreement condition, the examiner said the following: One of the people in the video said things like, “Don’t listen to her” and “She doesn’t know anything”. Which person said things like that? Informant 1 or Informant 2? Children in both experimental conditions (Polite Disagreement Condition and Rude Disagreement Condition) were asked to identify the disagreeing informant, however, no manipulation check was conducted in the Control condition wherein no informant disagreement was present. Children who did not pass the manipulation were excluded from data analysis (n = 5). 
Results
Our data was analysed using cross-classified mixed-effects models (i.e., hierarchical linear modeling or multilevel models) predicting performance at the level of individual trials while accounting for dependence within participants and within trials. There is a growing consensus in the literature that this type of data analysis is superior to other methods commonly used in developmental research, such as t-tests and ANOVAs (see for instance Muradoglu et al., 2023). We fit all models using lme4  (Bates et al., 2014) and lmerTest (Kuznetsova et al., 2017) in R version 4.2.3 (R Core Team, 2023), and used the emmeans package (Lenth, 2023) to obtain estimated marginal probabilities. Our data and R syntax files can be found on the Open Science Framework at https://osf.io/6fx4e/?view_only=0c17a6730993471fbf2b77c4325141a0.
Selective Learning Task
[bookmark: _Hlk166769963]For the Selective Learning Task, we conducted generalized linear mixed effects modelling. Specifically, we ran a model predicting trial-specific performance from age (in months), condition (control, rude disagreement, polite disagreement), and disagreeing informant identity (which of the two actors played the “disagreeing informant” role for a given participant), the interaction between condition and age and the interaction between condition and disagreeing informant identity. Condition was dummy-coded with control trials as baseline. We modeled random intercepts for both participant and trial variance (note that both random intercepts’ variances were estimated as close to zero in the model output). 
[bookmark: _Hlk166770384]The coefficients table is included in Supplementary Materials (see Table S1)[footnoteRef:1]. All fixed effects estimated in the model were non-significant. However, model coefficients were not of primary interest: Our main goal was to examine model-predicted probabilities of siding with the disagreeing informant across conditions. The results estimated that children in the control condition endorsed object labels provided by the second informant 49.5% of the time, which is not significantly different from chance (p = .876; 95%CI=[42.8%-56.1%]). The predicted probability of children siding with the disagreeing informant in the Polite Disagreement condition was 51.8% (p = .607; 95%CI=[45.0%-58.6%]) and was 53.0% (p = .356; 95%CI=[46.6%-59.4%]) in the Rude Disagreement condition, neither of which were significantly different from chance. Therefore, across conditions, children did not prefer to learn from one informant over another. Refer to Figure 2 for a visualization of total selective learning scores (number of times out of 6 trials that participants sided with the second informant) across study conditions. To ensure that our results did not depend on specific feedback (or lack thereof) received by children over the course of the 6 trials, we re-estimated the probabilities using only data from participants’ first trial. Percentages siding with the second (disagreeing) informant on Trial 1 were 37.6% (p = .145) in the Control condition, 56.0% (p = .502) in the Polite Disagreement condition and 43.6% (p = .426) in the Rude Disagreement condition; none were significantly different from chance. [1:  For this model and several others we ran in this article, our results gave a warning that the fit was singular. Upon looking at the estimates, it became clear that some of the random variances were estimated at close to zero. In these cases, we ran the models again removing these random variances and got extremely similar estimates for all other effects, and our conclusions remained unchanged. For all models, we report the estimates obtained with random variances included, even when this resulted in a singular fit. ] 



Figure 2
Data Visualization of Selective Learning Scores Showing Frequency of Each Possible Response Pattern Per Condition 


Note: Numbers in the legend indicate the number of times out of 6 trials in which a child sided with the second (disagreeing) informant. Missing bars indicate that zero participant in a given condition showed this response pattern.

Independent Attribution Task 
For the Independent Attribution Task, we conducted standard linear mixed effects modelling. We ran four models predicting attribution scores from attribution target (first or second speaker), age, condition, identity of disagreeing informant, and the interaction between attribution target and condition. A separate model was run for each attribution type (knowledge, confidence, benevolence, strength). Condition was again dummy-coded with control as reference 
[bookmark: _Hlk191033742][bookmark: _Hlk166769768]category. All regression coefficients are included in the Supplementary Materials section, see Tables S2 (knowledge), S3 (confidence), S4 (benevolence), S5 (strength). Children in the Rude Condition attributed less knowledge overall to both informants than participants in the other conditions (p = .008). Furthermore, with increasing age children attributed significantly less benevolence across conditions (p = .019). There was additionally a significant interaction between attribution target and the dummy-coded Rude Disagreement Condition predictor on benevolence attributions (p = .001; see simple slopes analyses below). No other regression coefficients were significant across all models (all ps > .05). 
We again obtained estimated marginal means at all possible levels of predictors, summarised in Table 3. Higher scores (range 1 - 4) represent attributions of knowledge, confidence, benevolence, and/or physical strength to the disagreeing (compared to neutral) informant.  Furthermore, to compare children’s attributions of knowledge, confidence, benevolence, and strength between the neutral and disagreeing informants, we conducted simple slopes analyses. Only children in the Rude Disagreement Condition attributed significantly less benevolence to the disagreeing informant than to the neutral informant (estimated simple slope = -.67, SE = .16, t = -4.26, p < .01). All other simple slopes, across types of attributions and conditions, were nonsignificant (all ps > .05). In other words, children did not attribute more knowledge, confidence, nor strength to one informant compared to another, across conditions, when asked about each informant separately. 
Paired Attribution Task  
For the Paired Attribution Task, we ran a generalized linear mixed effect model predicting trial-specific attribution preferences based on attribution type, age, condition, identity of disagreeing informant, and the interaction between condition and attribution type. Condition was again dummy-coded with control trials as a baseline. Attribution type (knowledge, confidence, benevolence, strength) was dummy-coded with strength items as a baseline. We first modeled 
random intercepts for both participant and trial variance. Because of convergence issues with this initial model, we dropped the random intercept for trial (its variance was close to zero, and other coefficients did not differ substantially based on its inclusion or exclusion) and the fixed effect of identity of disagreeing informant (which was not of theoretical interest); we also dropped age as we could not get our model to converge with its inclusion, however we ran separate analyses for age effects by condition (see below). Regression coefficients for this final model are included in 
Table S6 in the Supplementary Materials section; syntax to run both our initial and final models are included in the syntax file posted on the Open Science Framework (see link above). The only significant coefficient in the model was the interaction between the dummy-coded variables for the Rude Disagreement condition and benevolence attributes (p=.006). Again, regression coefficients were not our main point of interest; therefore, we examined model-predicted probabilities of attributing traits to the disagreeing informant across conditions. The model estimated that children in the Rude Disagreement condition attributed significantly more confidence (71.7%, SE: .060, p = .002) and less benevolence (31.7%, SE: .064, p = .010) to the disagreeing informant than to her neutral conversation partner.  No other estimated probabilities across conditions and attribution types were significantly different from a chance score of 50%. See Figure 3 for an illustration.  
[bookmark: _Hlk151522153]	Age Effects in the Paired Attributions Task. Pearson bivariate correlations were calculated to test for developmental differences in children’s attributions. Results demonstrate that age in months was not significantly associated to children’s attribution of accuracy, 

Table 3
Estimated Means for Mixed Models of Independent Attribution Task 
	
	Condition
	Estimated Means
	Std. Error
	Df
	Lower CL
	Upper CL

	Knowledge
	
	
	
	
	
	

	Neutral
	Control 
	3.36
	0.12
	210.53
	3.11
	3.60

	
	Polite Disagreement
	3.20
	0.13
	210.63
	2.95
	3.45

	
	Rude Disagreement
	2.90
	0.12
	210.77
	2.66
	3.13

	Disagreeing
	Control 
	3.17
	0.12
	210.53
	2.92
	3.41

	
	Polite Disagreement
	2.94
	0.13
	210.63
	2.69
	3.19

	
	Rude Disagreement
	3.07
	0.12
	210.77
	2.84
	3.31

	Confidence
	
	
	
	
	
	

	Neutral
	Control 
	3.12
	0.14
	213.96
	2.84
	3.39

	
	Polite Disagreement
	3.11
	0.14
	213.97
	2.83
	3.39

	
	Rude Disagreement
	2.97
	0.14
	213.98
	2.71
	3.24

	Disagreeing
	Control 
	3.28
	0.14
	213.96
	3.01
	3.55

	
	Polite Disagreement
	3.11
	0.14
	213.97
	2.83
	3.39

	
	Rude Disagreement
	3.28
	0.14
	213.98
	3.01
	3.54

	Benevolence
	
	
	
	
	
	

	Neutral
	Control 
	3.52
	0.12
	209.98
	3.28
	3.76

	
	Polite Disagreement
	3.56
	0.12
	210.08
	3.32
	3.81

	
	Rude Disagreement
	3.62
	0.12
	210.24
	3.38
	3.85

	Disagreeing
	Control 
	3.60
	0.12
	209.98
	3.36
	3.84

	
	Polite Disagreement
	3.36
	0.12
	210.08
	3.12
	3.61

	
	Rude Disagreement
	2.95
	0.12
	210.24
	2.72
	3.18

	Strength
	
	
	
	
	
	

	Neutral
	Control 
	2.82
	0.12
	193.63
	2.57
	3.06

	
	Polite Disagreement
	2.66
	0.13
	193.81
	2.40
	2.91

	
	Rude Disagreement
	2.97
	0.12
	194.10
	2.73
	3.21

	Disagreeing
	Control 
	2.79
	0.12
	193.63
	2.54
	3.04

	
	Polite Disagreement
	2.80
	0.13
	193.81
	2.55
	3.05

	
	Rude Disagreement
	2.92
	0.12
	194.10
	2.68
	3.16





Figure 3
Model-estimated probabilities of granting attributes to the second (disagreeing) informant in the Paired Attributions Task
**
***

Note: Error bars represent standard error. 
**p < .01
***p < .001


[bookmark: _Hlk158041203]confidence, benevolence, nor physical strength of the informants across the Control Condition (Accuracy: n = 35, r = -.056, p = .749; Confidence: n = 35, r = -.182, p = .296; Benevolence: n = 36, r = .107, p = .533; Strength: n = 36, r = .015, p = .929) and in the Polite Disagreement Condition (Accuracy: n = 33, r = -.119, p = .510; Confidence: n = 33, r = .066, p = .716; Benevolence: n = 28, r = .041, p = .834; Strength: n = 31, r = .113, p = .546). However, in the Rude Disagreement Condition, children’s age in months was significantly and negatively correlated with children’s benevolent attributions towards the disagreeing informant (n = 36, r = -.390, p = .019). This finding indicates that as children age, they attribute less benevolence to informants who rudely disagrees. This result is in-line with our mixed-effect modeling results from the independent attribution task, indicating that with increasing age children attributed significantly less benevolence across conditions, and that children in the Rude Disagreement Condition attributed less benevolence to the disagreeing informant than to the neutral informant. All other informant attributions did not correlate with age in months for the Rude Disagreement Condition (all ps > 0.05; Accuracy: n = 33, r = -.039, p = .829; Confidence: n = 38, r = .245, p = .139; Strength: n = 37, r = -.127, p = .454). 
Internal consistency across tasks 
We ran bivariate Pearson correlations between total scores on all tasks both within and across study conditions to evaluate whether children were responding with a certain level of internal consistency (i.e., whether they tended to attribute positive characteristics to the same individual they preferred to learn from) or if they were rather answering more or less at random. Our results suggests some consistency in individual responses. Specifically, across the entire sample, children’s preference to learn from the second informant correlated positively with their tendency to side with that same individual across 8 Paired Attribution trials, n =111, r=.226, p=.030. Overall scores on the Independent Attribution task were not significantly correlated with the Selective Learning task, but were correlated with the Paired Attribution task: n =111, r=.293, p=.005 for attributions to the second (disagreeing) informant and n =111, r=-.478, p<.001 to the first (neutral) informant. In addition, across Attribution tasks, children’s attributions to the same speaker were in most cases positively correlated whereas their attributions across speakers were not. Likewise, independent versus paired attributions in the same domain were mostly positively correlated for the second speaker but non-significantly negatively correlated for the first speaker, whereas attributions across domains were mostly not correlated between independent and paired attributions (see Tables S7-S9 in online Supplementary Materials). Sample sizes within conditions were too small to reliably evaluate whether these correlations differed by the status of the disagreeing informant, but visual inspection suggests that these patterns were mostly true for all conditions. This pattern of results shows that children’s responses were frequently influenced by some sort of positive impression towards one or the other speaker and some reflection about the domain being asked about, but that children’s impressions did not appear to be dependent on the speaker’s disagreeing status.
Discussion
This study was the first of its kind, to our knowledge, to investigate children’s selective learning and attributions in the context of active dialogue between speakers. Despite the plethora of selective learning studies published over the past two decades, we know little about how children’s learning is influenced by explicit informant disagreement. In this study, we presented children with three possible scenarios where speakers directly contradict each other: one where they do so without comment, one where the second speaker expresses polite disagreement, and one where the second speaker rudely disagrees with the first. 
Results from the Selective Learning Task revealed that, on average, 5- to 8-year-old children did not selectively learn based on the mere presence of overt disagreement. This result held whether disagreement was presented in a polite or rude manner. We had hypothesized that children might interpret the presented disagreement statements as indicators of confidence or social dominance. This prediction was informed by prior research showing that children use assertive gestures, tone of voice, and lexical cues to infer confidence (Prieto et al., 2016; Hübscher et al., 2017). However, these cues have often been presented in exaggerated forms, with confident informants contrasted against visibly hesitant or uncertain ones. In contrast, the polite but firm statements of disagreement used in our study may not have been salient enough to elicit specific attributions of confidence. 
We also believed it was possible that children, especially the younger ones in our sample, would take expressions of disagreement as objective assessments of the first speaker’s inaccuracy; that did not appear to be the case either. It may be that this interpretation would be made by even younger children, whose theory of mind is more limited and who may therefore have difficulty interpreting biased or self-interested statements (Mills & Keil, 2005). However, as noted, pilot work suggested that younger children had difficulty remaining attentive during our procedure. This was perhaps in part due to the fact that this study was run online due to COVID-19 pandemic restrictions. Researchers have demonstrated the feasibility and validity of online research with preschoolers (e.g., Rhodes et al., 2020; Schidelko et al., 2021), and there are certain advantages to online over in-person administrations – for instance, the climate in name of city blinded for review results in a large number of weather-related participant no-shows and cancellations for in-person studies from late fall to late spring, whereas the weather is mostly a non-issue with online study administration. However, some past studies have suggested that younger preschoolers’ performance may be negatively affected by online administration (e.g., Lapidow et al., 2021). Repeating the current study in person may allow for evaluating performance in younger children. 
That said, results from both Attribution Tasks suggest that children did notice rude expressions of disagreement and considered the informant who rudely disagreed to be more confident but less benevolent than the informant they disagreed with. Based on the substantive body of literature demonstrating that from a very young age children can distinguish prosocial from antisocial behaviours, and prefer the former (e.g., Hamlin et al., 2007; Hamlin & Wynn, 2011; Holvoet et al., 2016; Margoni & Surian, 2018) it was not surprising that children interpreted the demonstrated rude disagreement behaviour as antisocial. Children’s attributions in the Rude Disagreement Condition, however, did not guide their learning preferences in an object labelling task. While contrary to our hypotheses, it is crucial to recognize that making distinct attributions to different speakers does not necessarily result in selectively preferring to learn from one speaker over the other. While certain studies indicate that children generally favour learning from benevolent rather than antisocial sources (e.g., Holvoet et al., 2016) as well as confident over hesitant speakers (e.g. Birch et al., 2010), this preference may not be consistent across all social situations. Our findings underscore the complexity of children's decision-making processes and caution against overgeneralizing the influence of benevolence and confidence cues in every instance of learning. For instance, a distinction has been made in the context of children’s evaluation of others’ knowledge between individual and situational indicators – namely, cues that indicate whether someone possesses knowledge about a specific fact versus cues that indicate whether someone is an erudite person more generally (Miller, 2000). It is plausible that when benevolence or confidence cues are presented within the context of two individuals disagreeing over a specific fact, children interpret the cues as more situational rather than inherent traits of the speakers. The explanations above are, of course, speculative: It is always a challenge to interpret null findings, and we should not exclude the possibility that something inherent to our chosen materials or procedure dampened some sort of true learning preference. That said, it is somewhat reassuring that children do not use the mere fact of expressing disagreement as a cue that one person is competent (or not): This perhaps allows children to prioritize evaluating the content of testimony, which is arguably a more effective strategy for discerning the reliability of a claim. 
If children do not prefer to learn from either speaker based on disagreement status, can we determine what they actually do? We examined bivariate correlations within and across tasks and noticed a certain degree of internal consistency in children’s responses. Specifically, there were correlations between children’s tendency to learn from one of the speakers and greater positive attributions to that same speaker, and children’s responses across both attribution tasks suggested some internal consistency in attributions within a given speaker and for similar attributed (but not across unrelated speakers). This rules out the possibility that null results discussed above are the result of pure confusion, complete inattention or arbitrary responding. Clearly, children were engaging in some reflection about the characters shown and made some sensible attributions, just based on something else than the variable manipulated in the present study.
As with any null finding, it is important to discuss the statistical power of our method to detect an effect should it have existed. We originally based our sample sizes on preliminary power calculations assuming one-sample t tests. However, since designing this study, it has become more common and widely recommended to use mixed-effects models to analyse multi-trial dichotomous data (e.g., Muradoglu et al., 2023). Power calculations for such methods are complex and rely on model-specific simulations (Kumle et al., 2021). We ran a sensitivity analysis using simulated data modelled with a simplified version of our Selective Learning Task analysis model, assuming population performance of 60% (a modest effect) and 70% (a moderately large effect) per trial in each of our experimental conditions (where chance performance would be 50%) and some participant-specific random variance (full syntax provided at the Open Science Framework link above). These simulations yielded 81.1% power to detect the modest above-chance effect and 100% power to detect the larger effect. This suggests that our study was adequately powered to detect even a fairly modest learning bias toward one of the informants, had such an effect existed in the population, and would have almost certainly detected a large learning preference. We cannot, of course, conclusively state with current methods or data that there is no tendency at all to prefer to learn (or avoid learning) from a disagreeing informant in the population; however, these suggest that it is unlikely that any such preference, if it exists, is very large.
Forced-choice style methods were employed in the Selective Learning Task and the Paired Attribution Task, drawing on the success of similar approaches in previous studies. However, when faced with the dichotomous forced choice across both tasks, children in this study sometimes spontaneously endorsed both informants and/or refused to endorse any informant altogether. This represents a limitation of the current investigation and forced-choice methods generally, as the restrictive answer options might not have accurately represented the possible nuance in children’s learning patterns and informant inferences. An area of future research could be to explore children’s interpretation of informant disagreement using more nuanced measures. In addition, we used a very specific type of learning event – object labelling – to be consistent with a large proportion of selective learning literature (e.g., Sobel & Finiasz, 2020). Future research should explore whether children use disagreement cues differently in learning situations involving a wide variety of domains. It is possible, for instance, that expressed disagreement about the moral value of a novel action would trigger learning preferences, given children’s documented intolerance for moral disagreement (Danniels & Perlman, 2021; Echols & Finkbiner, 2013).
On the other hand, this study contributes a new paradigm to measure children's selective learning patterns by targeting a critical concern regarding ecological validity. Prior to this study, the research landscape lacked investigations into how children acquire knowledge in social contexts characterized by interactive dialogue among speakers. This is crucial because much of the previous research has drawn substantial conclusions regarding children's learning from informants providing conflicting claims (see Markson & Luo, 2020). However, such conclusions were often founded upon methodologies that lacked realism, such as presenting videos wherein informants label objects individually and independently (Yang et al., 2023). Consequently, the extent to which these findings reflect the selective learning processes in children's natural social environments, encompassing settings like home, school, and peer interactions where information is rarely presented in isolation, remains unclear. The current investigation provided a simple paradigm that takes steps to fill this gap. Although the current design does not constitute a full dialogue involving extended turn-taking between speakers, but rather a constrained form of interpersonal response, it represents a methodological advance relative to prior selective learning studies and offers a springboard for future studies. Future research could employ the methods used and adapt them to explore other credibility cues to ensure that the conclusions drawn from previous studies are held in social environments wherein speakers are in active dialogue. Additionally, future research could include an adult comparison group to evaluate whether adults are more adept at discerning which informant to trust in the face of disagreement. 
In summary, the findings from this investigation failed to find evidence that 5- to 8-year-olds’ learning decisions are substantially influenced by the mere presence of informant disagreement, whether polite or rude. Based on our findings, it is unlikely that there exists a substantial preference to learn from (or avoid learning from) an individual expressing disagreement solely because of the fact that they express disagreement. This is an important contribution to the literature on children’s selective social learning and cognitive development more generally. As mentioned above, prior research in this field frequently disregarded the social nature of contradictory dialogue between sources of information, and a picture of children’s selective learning tendencies would not be complete without knowing how overt disagreement between speakers influences their trust and attributions. Of course, this study was not designed to test all possible reactions to speaker disagreement, and it is possible that there could be a preference to learn from (or avoid learning from) a disagreeing informant in specific social situations or for other types of learning events; future research could explore these variations in greater detail. Yet, the present research confirms that the mere presence of disagreement does not automatically lead to a substantial learning bias. In regard to children’s social evaluations of disagreeing informants, we did find that the type of disagreement present influences children’s informant attributions. More specifically, rude disagreement leads children to see a speaker as more confident but less benevolent than their disagreement partner. This study contributes to filling a current gap in the literature pertaining to the effect of disagreement on children’s learning and attributions. These contributions represent an essential springboard for future research and contribute to furthering our understanding of children's social learning. These results are especially relevant in a time of polarization and given children’s easy access to extraordinary amounts of (mis)information.
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