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Abstract 

How do children reason about academic performance across development? A classic view 

suggests children’s intuitive theories in this domain undergo qualitative changes. According to 

this view, older children and adults consider both effort and skill as sources of performance (i.e., 

a “performance = effort + skill” theory), but younger children can only consider effort (i.e., a 

“performance = effort” theory). Results from two studies (N = 240 children aged 4–9) contradict 

the claim of theory change, suggesting instead that children as young as 4 operate with an 

intuitive theory of academic performance that incorporates both effort and skill as explanatory 

concepts. This work reveals that children’s understanding of academic performance is more 

continuous across development than previously assumed. 

 

 

Keywords: achievement; concepts; intuitive theories 

 

  



INTUITIVE THEORIES OF ACADEMIC PERFORMANCE 3 

Children’s Intuitive Theories of Academic Performance 

How do young children understand the sources of academic performance? What do they 

think are the “ingredients” that combine to lead a person to succeed or fail in school and other 

academic pursuits? This understanding, which is likely to take the form of an intuitive causal-

explanatory theory (e.g., Carey, 1985; Gopnik, Meltzoff, & Kuhl, 1999; Keil, 1995; Wellman & 

Gelman, 1992), undoubtedly shapes children’s experiences in school. For example, to the extent 

that young children’s theories suggest that performance depends entirely on effort (e.g., Nicholls, 

1990), they may be particularly resilient and optimistic in school because—according to their 

intuitive theory—trying harder guarantees doing better. In contrast, if young children’s intuitive 

theories use other concepts besides effort to explain performance (e.g., skill), they may be 

susceptible to negative emotions and feelings of helplessness when they fail, much like older 

children are (e.g., Cimpian, Arce, Markman, & Dweck, 2007). Despite tremendous progress over 

the past several decades in our scientific understanding of achievement-related cognitions (e.g., 

Dweck, 1999, 2006; Nicholls, 1984; Senko, Hulleman, & Harackiewicz, 2011; Wigfield et al., 

2015), the literature to date does not provide a clear answer to a crucial question: Is the content 

of children’s intuitive theories of performance relatively continuous across development, or does 

it undergo qualitative changes? The goal of the present experiments is to reconcile some of the 

inconsistent findings on this topic and make progress toward determining how children 

understand the sources of academic performance across development.  

Continuity vs. Change in Children’s Intuitive Theories of Performance 

To make sense of their observations, young children rely on abstract intuitive theories. 

Intuitive theories can be thought of as domain-specific cognitive structures that, like scientific 

theories, permit interpretation, explanation, and prediction (Gelman, Coley, & Gottfried, 1994; 
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Gopnik & Wellman, 1992).1 At the core of an intuitive theory are the concepts that explain the 

phenomena that fall under the theory’s scope (in our case, academic performance; e.g., Carey, 

1985). (We use the terms “academic performance” and “performance” interchangeably 

throughout the paper. However, we acknowledge that theories of performance may differ across 

domains [e.g., academics vs. sports].) Most researchers agree that the intuitive theory of 

performance that is common among older children and adults relies on two key concepts: effort 

and skill (which some also term ability or competence; e.g., Dweck & Leggett, 1988; Kun & 

Parsons, 1974; Nicholls, 1978, 1990; Nicholls & Miller, 1984a, 1984b). We will refer to this 

theory as the “performance = effort + skill” theory (see Figure S1 in the Supplementary Online 

Materials [SOM]). According to it, a person’s performance in a particular context can be 

explained as a function of the amount of effort they put into their performance and the level of 

skill they (currently) possess. Here, effort consists of behaviors such as concentrating and 

spending time on the task being performed, paying attention, avoiding distractions, and so on. 

These behaviors are largely under the person’s control when performance is being assessed. In 

contrast, skill is a disposition and is not under the person’s control at the moment when 

performance is assessed. A person cannot become instantly more skilled, at will; rather, they 

have a certain level of skill at any one point in time, and it is that particular level that factors into 

their performance (e.g., Weiner 1985). Note, however, that skill is at least partly malleable—and 

thus under one’s control—over broader temporal scales (i.e., over weeks, months, years). The 

extent to which skill is seen as malleable over time differentiates what are known as growth 

mindsets (which assume high malleability) from fixed mindsets (which assume low malleability; 

                                                 
1 We use the term theory to describe a set of related causal concepts or ideas (here, effort and skill) that people 

appeal to when making sense of events (here, events involving academic performance). Intuitive theories lack the 

reliability and coherence of formal scientific theories. However, both share the more basic property of consisting of 

causal elements that are recruited for explanation and prediction.  
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Dweck, 1999, 2006). But, importantly, growth and fixed mindsets both agree that, at a particular 

point in time, a person has a certain level of skill that influences how well they do, alongside the 

effort they put into their performance.  

Similar to a scientific theory, the “performance = effort + skill” intuitive theory can be 

used to formulate predictions and draw various inferences. For example, this intuitive theory 

licenses the prediction that a person who put in more effort will perform better than a person who 

put in less effort (holding skill constant), and that a person who has more skill will perform better 

than a person who has less skill (holding effort constant). We can also infer a person’s level of 

skill if we know how they performed and how much effort they put in (and vice-versa; Heider, 

1958). For instance, if they did very well without putting in much effort, the “performance = 

effort + skill” equation suggests that they have a high level of skill. More generally, the theory 

licenses a general expectation of an inverse relationship between effort and skill (e.g., Amemiya 

& Wang, 2018; Dweck & Bempechat, 1983; Kun, 1977; Nicholls, 1990; Nicholls & Miller, 

1984; but see Muenks, Miele, & Wigfield, 2016). We expect that people who are more skilled 

will have to put in less effort to perform at a certain level, whereas those who are less skilled will 

have to compensate by devoting more effort to the task.  

Although older children and adults reason this way about performance, it is much less 

clear whether younger children also share this theory, hence the focus of the present research. 

One line of research has put forth what we might call a theory-change view, which was first 

proposed in the late 1970s and continues to be influential today. According to this view, children 

start out with an impoverished, “performance = effort” intuitive theory, which explains 

performance solely in terms of the effort put in. Then, at some point during middle childhood, 

children transition to the “performance = effort + skill” intuitive theory that we described above 
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(e.g., Droege & Stipek, 1993; Harari & Covington, 1981; Nicholls, 1978; Nicholls & Miller, 

1983, 1984b; for reviews, see Dweck, 2002; Muenks & Miele, 2017; Nicholls & Miller, 1984a). 

This theory-change view contrasts with what we might call the continuity view. According to the 

latter view, the “performance = effort + skill” theory characterizes children’s understanding from 

an early age (e.g., Cimpian, Hammond, Mazza, & Corry, 2017; Heyman & Compton, 2006; for 

reviews, see Butler, 2005; Cimpian, 2017), and the concepts that children use to understand 

performance (namely, effort and skill) are largely continuous from preschool on.  

Evidence for the Theory-Change View. According to the theory-change view, the 

concept of skill (as a dispositional trait) is absent from children’s theories of performance until 

they are at least 10 years old (e.g., Harari & Covington, 1981; Nicholls, 1978). While young 

children may seem to understand and produce words that refer to ability and skill (e.g., “good 

at,” “smart”) before this age, the theory-change view posits that children simply map these words 

onto the concept of effort (e.g., Butler, 2005; Cimpian, 2017; Nicholls, 1990). That is, the 

concept of skill is not yet differentiated from the concept of effort in young children’s intuitive 

theories. In the absence of a differentiated concept of skill, younger children are left to interpret 

their own and others’ performance just in terms of the level of effort that went into it (i.e., 

“performance = effort [or skill, which is the same thing]”).  

The most direct evidence for this view comes from a series of influential papers from the 

1970s and 1980s (Chapman & Skinner, 1989; Miller, 1985; Nicholls, 1978, Nicholls & Miller, 

1984b) that used variations of the same paradigm. Because this paradigm is relevant to the 

present research as well, we describe it in some detail: Participating children, who generally 

range from 5-year-olds to adolescents, are shown two children working side by side on 

schoolwork. One of the two protagonists spends the entire time working (e.g., looking at a 
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textbook, writing), while the other spends part of the time working and part of the time off-task 

(e.g., looking out the window, fidgeting). After they see this sequence of events, participating 

children are told that the two protagonists received the same score on their schoolwork. 

Participants are then asked a series of questions to assess their inferences about the protagonists’ 

level of skill based on their (equal) performance and their (unequal) effort. Generally, younger 

children (before age 10) state that the child who worked the entire time was more skilled. This 

response was interpreted as showing that young children do not operate with a “performance = 

skill + effort” theory; if they did, they would use the fact that the two protagonists performed 

equally to infer that the one who put in less effort is more skilled. Instead, children assessed the 

protagonists’ skill based on their effort, which suggests that skill is not yet differentiated from 

effort in their minds, as would be expected if they were operating with a “performance = effort” 

intuitive theory. Studies using this two-protagonist paradigm provide the most compelling and 

direct evidence for the theory-change view. Two other lines of work provide additional, albeit 

more indirect, support for the theory-change view: (1) young children’s optimism in response to 

achievement failure, and (2) young children’s difficulties with reasoning about dispositions.  

First, young children seem to hold generally—and often excessively—positive views of 

themselves (e.g., Schuster, Ruble, & Weinert, 1998; Stipek, 1981; Thomaes, Brummelman, & 

Sedikides, 2017), as well as others (e.g., Boseovski & Lee, 2006; Lockhart, Chang, & Story, 

2002). Young children’s overly optimistic thinking has been documented in achievement 

contexts specifically: Several studies have suggested that young children do not show helpless 

responses to failure (e.g., Miller, 1985; Rholes, Blackwell, Jordan, & Waters, 1980) or lower 

expectations for the future in the face of failure (e.g., Parsons & Ruble, 1977). For example, 

rather than reducing their expectations of how they will do in the future after repeated failure on 
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a task, preschoolers maintain near-maximal expectations for future success (Stipek & Hoffman, 

1980). This work indirectly supports the theory-change view by showing that failure is not 

demoralizing for young children—arguably, because their theories of performance suggest that 

effort is the only relevant factor, and thus doing better is just a matter of trying harder.  

Second, the theory-change view is indirectly supported by evidence that children’s 

understanding of dispositional traits seems to undergo qualitative changes from early to middle 

childhood. For instance, young children often fail to use an individual’s trait-relevant behaviors 

(e.g., Anne shared her lunch) to guide their predictions about the individual’s future behavior 

(e.g., Anne will help a neighbor tomorrow; Rholes & Ruble, 1984). Given that skills are 

dispositions that lead people to perform predictably across circumstances, these findings lend 

support to the idea that young children’s intuitive theories of performance do not include the 

concept of skill, consistent with the claim of discontinuities in the content of children’s theories 

of performance across development.  

Evidence for the Continuity View. Newer evidence has eroded some of the support for 

the theory-change view, challenging in particular the claims about young children’s (1) 

optimistic response to failure and (2) inability to understand dispositional traits. 

First, several studies have documented that achievement failure can in fact cause negative 

reactions in children as young as 4 and 5, just as it does in older children (e.g., Butler, 1998; 

Cimpian et al., 2007, 2017; Cimpian, Mu & Erickson, 2012; Heyman, Dweck, & Cain, 1992; 

Kamins & Dweck, 1999; Smiley & Dweck, 1994). These negative, helpless reactions are 

common when it is made obvious to children that they have failed (e.g., as when a parent or 

teacher criticizes their performance; Hebert & Dweck, 1985; Heyman, Dweck, & Cain, 1992; 

Kamins & Dweck, 1999; Smiley & Dweck, 1994) and when the potential link between failure 
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and low skill is highlighted in the experimental context (e.g., via linguistic cues such as generic 

statements; Cimpian et al., 2007, 2012).  

Second, there is now considerable evidence that children as young as 3 or 4 can reason 

appropriately about dispositional traits (e.g., Boseovski & Lee, 2006; Hermes, Behne, & 

Rakoczy, 2015; Heyman & Gelman, 1999). The early studies on children’s understanding of 

dispositional traits underestimated children’s conceptual competence, in part because these 

studies required children to both infer a disposition from a behavior and use this inferred 

disposition to make predictions about future behavior. Young children may have trouble with 

this task simply because it requires that they string two separate inferences together, not because 

they lack the concept of dispositional traits. Each of the separate inferences is in fact within 

young children’s repertoire (e.g., Heyman & Gelman, 1999). In other words, even young 

children can use information about dispositions to guide inferences about future behavior. 

This evidence suggests that, contrary to earlier claims, young children (1) are not always 

irrationally optimistic in the face of failure and (2) are capable of inferring and reasoning in 

terms of dispositional traits. Although this evidence is inconsistent with the theory-change view, 

the specific claims it contradicts are somewhat peripheral to this view. The findings from the 

two-protagonist paradigm (e.g., Nicholls, 1978), which provide the most striking evidence for 

the theory-change view, have gone largely unchallenged and are still generally thought to 

provide an accurate portrayal of the development of children’s intuitive theories of performance 

(for a review, see Cimpian, 2017). The present studies will test an alternative interpretation of 

children’s responses in the standard two-protagonist paradigm.  

The Present Research 

We hypothesize that two methodological features of the canonical two-protagonist 
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paradigm (Nicholls, 1978) may lead young children to respond as if they conflated skill and 

effort, artificially giving the impression of a transition from a “performance = effort” to a 

“performance = effort + skill” theory across the span from ages 5 to 10. These methodological 

issues, which we detail below, raise doubts about the interpretation of the results obtained with 

this paradigm. We predict that modifying these features—with minimal changes to the canonical 

version of the paradigm—will reveal evidence of the “performance = effort + skill” theory even 

in children as young as 4 and 5.  

One potential issue with the canonical two-protagonist paradigm is that the experimenter 

always asks about the effort that the protagonists put in before asking about the protagonists’ 

skill level. The fact that the experimenter’s first question is about effort may signal to young 

children that this dimension is relevant to their answers to the subsequent question about the 

protagonists’ skill. The task demand created by prefacing the skill question with the effort 

question may be particularly strong given the emphasis that is placed in young children’s 

socialization on paying attention, following rules, and trying one’s best (e.g., Eccles, Midgley, & 

Adler, 1984; Stipek & Daniels, 1988). To test whether this feature of the canonical two-

protagonist paradigm affected children’s responses, we manipulated whether the skill question 

was preceded by the effort question or by a question about the protagonists’ mental states. Thus, 

half the children were randomly assigned to receive the canonical question sequence (the effort-

first condition); for the other half, we replaced the question about effort with a question about 

whether the protagonists found the task difficult (the difficulty-first condition). Previous work 

has suggested that children use mental state information when drawing inferences about skill, 

judging someone who thought a task was easy to be smarter than someone who thought the same 

task was difficult (Heyman et al., 2003; Heyman & Compton, 2006). Therefore, asking about 
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whether the two protagonists found the test easy or difficult before asking about their skill might 

allow children to respond in “mature” ways by making relevant information more cognitively 

accessible to them. We predicted that the children who receive the difficulty question first would 

be more likely to respond in ways that are consistent with a “performance = effort + skill” 

intuitive theory (i.e., that the child who put in less effort for the same outcome is more skilled) 

than the children who receive the effort question first, as in the canonical paradigm.  

The second methodological feature that may be problematic is an ambiguity in the 

sequence of events shown to children: Although the events portrayed were intended to convey 

that the inattentive protagonist needed less effort to get the same grade, this protagonist’s 

behavior (that is, working on the test intermittently, while fidgeting and looking out the window) 

could have also signaled that the protagonist didn’t know the answers, was having trouble, or 

disliked the task. Thus, young children may have judged the protagonist who worked 

intermittently as less skilled simply because they interpreted the protagonist’s intermittent 

pattern of effort as a sign of difficulty. To test this possibility, we manipulated whether the 

protagonist who expended less effort on the task worked intermittently, as in the canonical task, 

or continuously. To clarify, the amount of effort put in by this protagonist was equally low in the 

two conditions; all that differed was whether their effort was spread intermittently throughout the 

task (the intermittent-low-effort condition) or concentrated at the beginning (the continuous-low-

effort condition). We predicted that this simple change would disambiguate the sequence of 

events for children, while preserving the crucial contrast between the two protagonists in the 

amount of effort they put into the task. In other words, we predicted that children who see the 

low-effort protagonist working continuously (vs. intermittently) would show evidence of a 

“performance = effort + skill” intuitive theory from a young age, judging the protagonist that put 
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in less effort (for the same outcome) to be the more skilled of the two.  

To summarize, the goal of the present research was to investigate whether children’s 

intuitive theories of academic performance undergo change across childhood—initially lacking 

but subsequently incorporating a differentiated concept of skill. Specifically, we examined 

children’s theories in the context of the canonical two-protagonist paradigm (e.g., Nicholls, 

1978). This paradigm has provided striking evidence for the theory-change view and is, we 

suspect, a key reason why this view is still influential. We predicted that this paradigm would 

actually provide evidence for theory continuity when the two methodological issues discussed 

above are removed (Experiment 1). Because there is no debate about the intuitive theories of 

children older than 10, we focused on 4- to 9-year-olds in the first study and tested whether they 

show evidence of the more-sophisticated, “performance = effort + skill” intuitive theory. In 

Experiment 2, we explored this same question by further simplifying the two-protagonist 

paradigm and focusing more narrowly on the younger half of our age range (4- to 6-year-olds). 

Experiment 1 

Method 

Participants. Participants were 192 children between the ages of 4 and 9 years (96 boys, 

96 girls; Mage = 6.97 years, SD = 1.72 years, range = 4.04 to 9.95), recruited from a large city in 

the Northeastern US between October 2016 and April 2017. Participants were tested in a 

museum (n = 112), in a university laboratory (n = 43), or in a classroom at their school (n = 37). 

Participants were 40% White, 16% Black, 6% Asian, 7% Hispanic or Latinx, 1% American 

Indian or Alaskan Native, 18% Multiracial or Multiethnic, and 4% Other; 8% of parents did not 

report their child’s race or ethnicity. The median household income was $140,000; 45% percent 

of parents did not report their household income. Four additional children were tested but 
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excluded because they refused to complete the study. 

Materials. The materials presented to children in this study were modeled closely on the 

films shown in Nicholls (1978). Children were read storybooks that depicted two characters of 

the same gender (matched to children’s own gender) working side by side on a test (see Tables 

S1 and S2 for images and script). Each storybook consisted of six pages, with each page 

corresponding to a temporal stage of the test (much like a frame in a video). One protagonist was 

depicted working continuously on the first five pages (hereafter, the more-effort protagonist), 

while the other protagonist (hereafter, the less-effort protagonist) was depicted working on two 

of the pages and doing off-task behavior (e.g., looking out the window) on three pages. On the 

final page of the storybook, it was revealed that both characters earned a perfect score on the test.  

Design. Children were randomly assigned to one of four cells of a 2 × 2 design specified 

by crossing two between-subjects factors. The first factor was whether the first question children 

were asked (after the storybook) pertained to how hard the characters worked (effort-first 

condition) vs. how difficult the characters found the test (difficulty-first condition). The second 

factor was whether the two pages in which the less-effort protagonist was working were 

interleaved with pages in which (s)he was off-task (intermittent-low-effort condition) vs. shown 

together at the beginning of the book (continuous-low-effort condition).  

Measures. After the experimenter read the two-protagonist storybook to the participant, 

children were asked to judge either how much effort each of the protagonists put in or how 

difficult each of the protagonists found the task. Which of these questions was asked first 

constitutes the first between-subjects factor listed above. Whichever question was not asked 

immediately after the vignette was asked last, after children answered the three skill questions, 

which are described later in this section. 
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The wording of the question about effort was, “Did (s)he work hard on the test or did 

(s)he not work hard?” If the child stated that the protagonist worked hard, the experimenter 

followed up with a three-point scale consisting of three circles of increasing diameter that the 

child could point to (“How hard did (s)he work? A little hard, hard, or really hard?”). Thus, 

children’s response to this question could range from 1 to 4 (1 = did not work hard, 2 = worked a 

little hard, 3 = worked hard, 4 = worked really hard; see Table S5 for means). The wording of 

the question about whether the protagonists experienced difficulty was, “Did (s)he think the test 

was easy to do or hard to do?” The experimenter followed up with the same three-point scale as 

above (“How easy/hard did (s)he think the test was? A little easy/hard, easy/hard, or really 

easy/hard?”). Children’s response to this question could range from 1 to 6 (1 = really easy, 2 = 

easy, 3 = a little easy, 4 = a little hard, 5 = hard, 6 = really hard; see Table S5 for means).  

Next, children were asked three questions that assessed their concept of skill. Two of 

these questions were used to gauge whether the children are operating with a “performance = 

effort” or a “performance = effort + skill” theory. These two questions are described first below. 

The third question assessed children’s mindsets about the malleability of skill. 

Children were first asked about which protagonist is more skilled (Nicholls, 1978): “Is 

one of these kids smarter, or are they the same?” If children stated that they thought that one of 

the protagonists was smarter, children were then asked to choose which protagonist (−1 = more-

effort protagonist is smarter, 0 = the protagonists are the same, 1 = less-effort protagonist is 

smarter). Because this question provides the most direct test of children’s intuitive theories, it 

was always asked first (among the three questions about skill) to prevent influence from the 

other questions and from the extra vignette that accompanied the prediction question, described 

next. To clarify, although the term “smart” can also refer to raw intellectual capacity (rather than 
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skill per se), when children are asked to judge someone based on the outcome of a test in school, 

the most likely interpretation is that “smart” refers to competence and skill (in the same way that 

people use “I’m smart at this” interchangeably with “I’m good at this”). We should also note that 

this is the terminology used in the canonical two-protagonist paradigm (see Nicholls & Miller, 

1984b). The other question that assessed children’s intuitive theories of performance asked them 

to predict the two protagonists’ performance under conditions of equal effort (also adapted from 

Nicholls, 1978). Rather than presenting this question verbally, as in Nicholls (1978), we 

scaffolded children’s understanding with visuals—the two protagonists working side by side in 

five consecutive pages of a (new) storybook—before asking them for their prediction about who 

got a higher score (−1 = more-effort protagonist or 1 = less-effort protagonist; see Table S3). 

Responses to these two key questions (evaluation and prediction) were scaled from −1 to 1, such 

that −1 indicates a “performance = effort” theory and 1 indicates a “performance = effort + skill” 

theory. The neutral midpoint of this scale was 0; thus, responses close to 0 indicated that children 

did not endorse one theory over the other.  

The remaining (third) question measured children’s beliefs about the malleability of skill 

or ability (i.e., their mindsets; Dweck, 2006): “Can anyone be really smart at school if they 

wanted to be? Or are there some kids who could never be really smart at school?” (adapted from 

Heyman & Compton, 2006). This question was followed with a confidence rating: “Are you sort 

of sure? Or really sure?” Responses were scaled from −1 to 1, with −1 indicating a growth 

mindset and 1 indicating a fixed mindset (−1 = anyone and really sure, −.33 = anyone and sort of 

sure, .33 = not anyone and sort of sure, 1 = not anyone and really sure). This mindset question 

was included to test the discriminant validity of our manipulations. Disambiguating the features 

of the canonical two-participant paradigm should allow children to reveal that they possess a 
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concept of skill (distinct from effort) but should not change whether they think skill is fixed or 

malleable. The order of the prediction question and the mindset question was counterbalanced.  

To reiterate, the evaluation and prediction questions were intended to tap children’s 

intuitive theories of performance. Consistent with their intended function, these two questions 

were significantly correlated, r = .27, p < .001. In both of the studies reported here, these two 

questions are analyzed together and are jointly referred to as “children’s skill judgments.” The 

mindset question correlated neither with the evaluation question, r = −.06, p = .44, nor with the 

prediction question, r = .04, p = .62. These near-zero correlations confirm that the mindset 

question assesses a different aspect of children’s achievement cognitions than the other two 

questions. Thus, we analyzed the mindset question separately from the other two.  

Data Analysis. We submitted children’s responses to the evaluation and prediction 

questions to a multilevel mixed-effects linear model with the content of the first question (effort-

first = 0 vs. difficulty-first = 1; dichotomous level-2 predictor), the type of low effort 

(intermittent-low-effort = 0 vs. continuous-low-effort = 1; dichotomous level-2 predictor), 

children’s age (continuous level-2 predictor), and all possible interactions as predictors. We also 

included crossed random intercepts for subject and question in the model. This model was 

computed using the mixed command in Stata 15.1. We analyzed children’s responses to the 

mindset question with a linear regression model using the predictors above. This model was 

computed using the regress command in Stata 15.1. Cohen’s d was computed from observed 

means as a measure of effect size. Preliminary analyses suggested that children’s gender was 

unrelated to their responses and did not moderate any effects reported below, so we did not 

consider it further. We mean-centered all predictors to facilitate interpretation of coefficients. 

Open Data and Analytic Syntax 
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 The raw data for both experiments and the analytic syntax are openly available on the 

Open Science Framework (OSF): https://osf.io/2g36q/?view_only= 

6eca8c1f8bbc42a59d287cf6ffab2754. This repository has been anonymized for review. 

Results and Discussion 

We predicted that children would respond in line with a “performance = effort + skill” 

theory when they are (1) not asked to judge the protagonists’ effort before judging their skill 

(which could create a task demand) and (2) not shown the less-effort protagonist working 

intermittently (which could be misinterpreted as experiencing difficulty). If both of these 

problematic features of the canonical two-protagonist paradigm are removed, we expect that 

even young children would judge the protagonist who put in less effort but achieved the same 

outcome as being more skilled; similarly, children should predict that this protagonist will do 

better when effort is equated.  

Consistent with these predictions, children were significantly more likely to judge the 

protagonist who put in less effort as smarter (1) when first asked about whether the protagonists 

found the test easy or difficult (M = −0.05, SD = 0.70) than when first asked about whether the 

protagonists worked hard on the test (M = −0.41, SD = 0.59), b = 0.36, SE = 0.09, z = 4.14, p < 

.001, d = 0.55, and (2) when the protagonist who put in less effort worked continuously at the 

beginning of the test (M = −0.03, SD = 0.71) rather than intermittently at various points during 

the test (M = −0.44, SD = 0.56), b = 0.41, SE = 0.09, z = 4.75, p < .001, d = 0.64. (In Appendix 

S1, we detail evidence suggesting that the effect of the continuous- vs. intermittent-low-effort 

manipulation was mediated by the perception that the protagonist in the intermittent-low-effort 

condition found the test harder.) We also found a significant interaction between the two factors, 

b = 0.39, SE = 0.17, z = 2.24, p = .025 (see Table S4 for the full model output). This interaction 
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was driven by the fact that the scores in one of the four design cells—specifically, the cell where 

both problematic features of the canonical paradigm were removed—were substantially higher 

than the scores in the other three cells, which were similarly low (see Figure 1; the separate 

results for the evaluation and prediction questions are displayed in Figures S2 and S3). 

Children’s age did not moderate either the two main effects or the interaction, and there was also 

no overall relationship between age and skill judgments (all ps > .247).  

Next, we tested whether children showed systematic endorsement of the “performance = 

effort” theory or the “performance = effort + skill” theory in each of the four cells of our 2 × 2 

design (see Figures 1 and 2). If the average in a cell is significantly above 0 (the neutral 

midpoint), it suggests systematic endorsement of a “performance = effort + skill” theory, while 

an average that is significantly below 0 reflects a “performance = effort” theory. Children’s 

scores were most negative in the cell that most closely resembles the canonical two-protagonist 

paradigm (effort-first and intermittent-low-effort), M = −0.52, SD = 0.54, t(47) = −6.74, p < .001, 

d = −0.97.2 (This replicates prior findings with the canonical paradigm [e.g., Nicholls, 1978], 

which suggested that most 4- to 9-year-olds do not consider skill to be a distinct explanatory 

concept.) In contrast, the cell in which these two features were removed (difficulty-first and 

continuous-low-effort) was the only one with scores significantly above 0, M = 0.25, SD = 0.68, 

t(47) = 2.53, p = .015, d = 0.37. In this cell, children judged the low-effort protagonist to be more 

skilled and predicted that (s)he would do better when effort is equated across the two 

protagonists. Scores in the remaining two cells of the design, where only one problematic feature 

was removed, were significantly below 0 (ps < .002) 

                                                 
2 For comparison, we recruited a sample of adult participants (N = 23; Mage = 19.22 years) to whom we administered 

an online version of this condition. As expected, adults’ responses (M = 0.26, SD = 0.69) were significantly more in 

line with a “performance = effort + skill” theory than children’s responses (M = −0.52, SD = 0.54), t(69) = 5.24, p < 

.001.  
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Our final analysis focused exclusively on the design cell that, in our view, provides the 

most apt test of children’s theories of performance (i.e., the difficulty-first and continuous-low-

effort cell). Our goal in this analysis was to estimate with more precision the age at which 

children show evidence of a “performance = effort + skill” theory (i.e., their scores are 

significantly above 0; see Figure 2). Inspired by the Johnson-Neyman “regions of significance” 

approach (Johnson & Neyman, 1936; see Preacher, Curran, & Bauer, 2006), we used the mixed-

effects model described above to estimate marginal means (and their standard errors) at 0.1 year 

increments between ages 4 and 10. This analysis suggested that children’s scores in this cell of 

the design were significantly above 0 starting at 5.6 years. That is, contrary to claims of 

discontinuity in the theories children use to understand academic performance, even 5-year-olds 

seem to understand that performance is a function of both effort and skill. 

No Effects for the Mindset Question. The regression on children’s responses to the 

mindset question revealed no main effects or interactions involving the factors we manipulated 

(ps > .180; see Table S6 and Figure S4), suggesting that these experimental manipulations did 

not cause shifts in children’s beliefs about whether skill is fixed or malleable. This result 

provides evidence for the discriminant validity of our manipulations and confirms that mindsets 

are orthogonal to the more-basic theories that we are investigating here, which are neutral with 

respect to the malleability of one’s skill over the long term (see Figure S1). Children did, 

however, endorse the idea that anyone could be smart more with age, b = −0.08, SE = 0.03, t = 

−2.83, p = .005, showing evidence of a stronger growth mindset (see Figure S5). 

Conclusion 

By simply disambiguating two features of the canonical paradigm used to test children’s 

intuitive theories of performance, Experiment 1 provided evidence that children as young as 5 
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years of age operate with a “performance = effort + skill” theory. Thus, in contrast to prominent 

views on this topic, even young children consider skill to be a source of academic performance. 

Experiment 2 

In Experiment 1, the youngest age at which we observed systematic endorsement of a 

“performance = effort + skill” intuitive theory was 5.6 years. One goal of Experiment 2 was to 

explore whether we might find endorsement of this theory in even younger children if we further 

simplified the canonical two-protagonist paradigm. To this end, we introduced two modifications 

to the paradigm. First, because reasoning about multiple protagonists at the same time might tax 

young children’s cognitive resources, in Experiment 2 we presented and asked children to 

evaluate the two protagonists sequentially rather than simultaneously. Second, we amplified the 

contrast between the effort put in by the two protagonists. In Experiment 2, the less-effort 

protagonist was said to finish before an entire class of students rather than before a single 

student; analogously, the more-effort protagonist was said to finish after an entire class of 

students (see Heyman & Compton, 2006). To further highlight these differences in effort, we 

emphasized to children that the less-effort protagonist needed less time than other students, 

whereas the more-effort protagonist needed more time. We predicted that this simplified two-

protagonist paradigm would make it easier for young children to reveal their understanding that a 

person who can achieve the same outcome as another with less effort is probably more skilled, 

which would suggest that their intuitive theories of performance incorporate a concept of skill 

that is differentiated from the concept of effort. Given this experiment’s goal of exploring theory 

continuity vs. change in early development, the participants consisted only of 4- to 6-year-olds. 

In addition to exploring whether the conclusions of Experiment 1 extend to younger 

children, Experiment 2 tested their robustness. Recall that children in Experiment 1 responded in 
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accord with a “performance = effort + skill” theory only when first asked to evaluate whether the 

two protagonists found the test easy or difficult. In Experiment 2, we tested whether this 

preparatory question is necessary. That is, would young children judge the protagonist who put 

in less effort for the same outcome to be more skilled even if they weren’t first prompted to 

reason about the protagonists’ psychological states? To investigate this, we omitted the difficulty 

question altogether and asked children about the protagonists’ skill without any preamble. 

Method 

Participants. Participants were 48 4- to 6-year-olds (24 boys, 24 girls; Mage = 5.55 years, 

SD = 0.85 years, range = 4.02 to 6.90) recruited from a large city in the Northeastern US during 

the summer of 2017. Participants were tested either in a museum (n = 41) or in a university 

laboratory (n = 7). Participants were 38% White, 8% Black, 6% Asian, 13% Hispanic or Latinx, 

17% Multiracial or Multiethnic, and 10% Other; 8% of parents did not report their child’s race or 

ethnicity. The median household income was $150,000; 40% of parents did not report their 

household income. Eight additional children were tested but excluded because they refused to 

complete the study (n = 4) or failed more than half of the attention checks (n = 4; see below). 

Materials. Each child heard about two protagonists (gender-matched to the child), 

presented sequentially. Both protagonists were said to have received a “really high score” on a 

test, but one needed “very little time,” finishing before everyone else in his or her class, whereas 

the other needed “a very long time,” finishing after everyone else in his or her class (for the full 

script, see Table S7). The presentation order of the protagonists was counterbalanced across 

participants. As in Experiment 1, children saw a schematic drawing of each protagonist that 

depicted a young child of the relevant gender. Children were asked two attention check questions 

per vignette (for a total of four) to ensure that they encoded the key information about the 
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protagonists’ performance and whether they finished the test quickly or slowly. Children who 

answered three or more of these questions incorrectly were excluded (n = 4). 

Measures. After the attention check questions, children were asked two test questions (in 

counterbalanced order across participants). Both questions were about the protagonists’ skill and 

spoke to whether young children differentiate skill from effort (in which case they should judge 

that the less-effort protagonist is more skilled) or not (in which case they should judge that the 

more-effort protagonist is more skilled). Children’s responses to these questions were scaled 

from 0 to 1, with higher scores reflecting greater perceived skill. 

The first question asked children to evaluate the relevant protagonist’s skill: e.g., “How 

smart is Jamie? Is she smart or not very smart?” If children stated that the protagonist was smart, 

the experimenter followed up with a three-point scale accompanied by a schematic drawing of 

circles of increasing diameter: “Is she sort of smart, smart, or really smart?” (0 = not very smart, 

.33 = sort of smart, .67 = smart, 1 = really smart). The second question asked children to make a 

prediction about the relevant protagonist’s future performance: e.g., “On another day at school, 

Jamie was playing a game for kids that are really, really smart. Only kids who are really smart 

can be good at this game. What kind of score do you think Jamie got in this game? Did she get a 

good score or a not-so-good score?” The experimenter followed up on children’s response to this 

initial question with a three-point scale accompanied by three schematic faces with smiles or 

frowns of increasing intensity: “Was her score sort of [not] good, [not] good, or really [not] 

good?” (0 = really not good, .2 = not good, .4 = sort of not good, .6 = sort of good, .8 = good, 1 = 

really good). Before the experimenter asked whichever of the test questions came second, she 

reminded the child of the protagonist’s performance (“a really high score”) and whether they 

needed more vs. less time than other children. The evaluation and prediction questions were 
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significantly correlated (r = .48, p < .001) and were analyzed together in a single model. 

Data Analysis. We submitted children’s responses to the evaluation and prediction 

questions to a multilevel mixed-effects linear model with protagonist (less-effort protagonist = 0 

vs. more-effort protagonist = 1; dichotomous level-1 predictor), children’s age (continuous level-

2 predictor), and their interaction as predictors. Preliminary analyses revealed substantial order 

effects, so we also included protagonist order (more-effort protagonist is first = 0 vs. less-effort 

protagonist is first = 1; dichotomous level-2 predictor) and its interactions with the other two 

predictors in the model. The model included crossed random intercepts for subject and question.  

Results and Discussion 

If 4- to 6-year-olds operate with a “performance = effort + skill” intuitive theory, we 

would expect them to judge the protagonist who got a good grade with less effort to be more 

skilled. In contrast, if children operate with an intuitive theory that does not differentiate skill 

from effort (“performance = effort”), we would expect them to show a difference in the opposite 

direction, rating the protagonist who put in more effort as more skilled. 

Children judged the less-effort protagonist (M = 0.84, SD = 0.25) as more skilled than the 

more-effort protagonist (M = 0.72, SD = 0.32), b = −0.12, SE = 0.04, z = −3.28, p = .001, d = 

−0.39, indicating the presence of a differentiated concept of skill in this young group (see Table 

S8 for the full model). In addition, this difference was not moderated by children’s age, b = 

−0.06, SE = 0.04, z = −1.43, p = .15. However, the perceived skill difference between the two 

protagonists was qualified by a significant interaction with protagonist order, b = −0.21, SE = 

0.07, z = −2.77, p = .006. Unpacking this interaction, we found that the difference between the 

two protagonists emerged only when children judged the less-effort protagonist first (see Figures 

3 and 4). This interaction is likely due to a ceiling effect in the other protagonist order: Children 
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who were presented with the more-effort protagonist first rated him or her as highly skilled (M = 

0.79, SD = 0.26), which is reasonable given that the protagonist was said to have obtained a 

really high score; however, children had little room to subsequently increase their skill ratings 

when told about the less-effort protagonist (M = 0.81, SD = 0.25), b = −0.02, SE = 0.05, z = 

−0.36, p = .72. Although children who received the less-effort protagonist first also rated him or 

her as highly skilled (M = 0.86, SD = 0.24), they then had substantially more room to decrease 

their rating when judging the more-effort protagonist (M = 0.65, SD = 0.35), b = −0.22, SE = 

0.05, z = −4.27, p < .001 (see Figures S6 and S7 for separate graphs for the evaluation and 

prediction questions).  

We next sought to determine with more precision the age at which children in our sample 

showed systematic evidence of the “performance = effort + skill” theory, as indicated by 

significantly higher skill ratings for the less-effort than the more-effort protagonist. Because of 

the ceiling effect observed when the more-effort protagonist was presented first, in this analysis 

we focused just on the children for whom the less-effort protagonist was first. The prediction was 

that the changes we made in Experiment 2 to simplify the standard two-protagonist paradigm 

might allow even children younger than 5.6 years to show evidence of the “performance = effort 

+ skill” theory. This analysis indicated that children rated the less-effort protagonist as 

significantly more skilled than the more-effort protagonist starting at 4.8 years (see Figure 4). 

Thus, Experiment 2 provides evidence of a differentiated concept of skill in 4-year-olds, 

approximately 10 months earlier than in Experiment 1. Notably, the fact that the skill questions 

in this study were not preceded by a question about whether the protagonists experienced 

difficulty arguably makes the present setup a more conservative test of children’s theories.  

General Discussion 
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The present studies investigated the development of children’s intuitive theories of 

academic performance, focusing in particular on whether young children consider skill, in 

addition to effort, to be a source of achievement outcomes. Although the past few decades have 

brought about considerable progress in the field’s understanding of achievement beliefs, the 

question of continuity vs. change in children’s intuitive theories of performance remains open. 

According to the theory-change view, older children and adults consider both effort and skill as 

sources of performance, but children younger than 10 or 11 only consider effort. The present 

studies provide support for the continuity view by demonstrating that children as young as 4 have 

intuitive theories of performance that include skill as a distinct causal-explanatory concept.  

Historically, the theory-change side of the debate has been dominant (e.g., Harari & 

Covington, 1981; Kun, 1977; Nicholls, 1978). Several classic lines of research provided support 

for the idea that young children’s thinking about performance is qualitatively different from that 

of older children (e.g., their explicit judgments of skill seem to treat it as interchangeable with 

effort; they seem irrationally optimistic in the face of failure or criticism). More recently, 

however, critiques of some of these classic findings have begun to surface (for a review, see 

Cimpian, 2017), which has provided some momentum for the continuity side of the debate. To 

advance this debate, our experiments tested an alternative explanation for the findings that 

currently provide the strongest, most direct support for the theory-change view—namely, the 

findings on children’s explicit judgments of ability and skill in the paradigm where two 

protagonists put in different amounts of effort and achieve the same outcome. In this paradigm, 

young children seem to judge individuals who need to exert considerable effort for a certain 

outcome to be more skilled than individuals who can achieve the same outcome with less effort 

(Nicholls, 1978; see also Droege & Stipek, 1993; Kun, 1977; Nicholls & Miller, 1984b).  
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We suggested that young children’s answers in the canonical version of this paradigm 

may be partly due to task demands (e.g., always asking about the protagonists’ effort first) and 

ambiguities in the stimuli (e.g., the intermittent working pattern of one of the protagonists may 

have signaled difficulty with the test). Consistent with this alternative explanation, children in 

Experiment 1 judged the protagonist who worked harder to also be smarter only when one or 

both of these features were present (see Figure 1). When both features were absent, the 4- to 9-

year-olds in this study judged the protagonist who put in less work for the same outcome to be 

more skilled, consistent with a “performance = effort + skill” theory. The results obtained with 

this revised version of the two-protagonist paradigm suggested that children as young as 5.6 

years have access to, and reason with, a differentiated concept of skill. In Experiment 2, we 

further clarified and simplified the two-protagonist paradigm (e.g., by presenting the protagonists 

sequentially) and found evidence of this concept even in children below the age of 5. Even 4-

year-olds—especially above the age of 4.8 years—systematically inferred that an individual who 

finished a task quickly (i.e., needed little effort) had more skill than an individual who, though 

equally achieving, took longer to finish (i.e., needed more effort). Children made these 

inferences even though they had not been “prepared” for them with a question about whether the 

protagonists experienced difficulty (as in Experiment 1).  

However, it is also noteworthy that in Experiment 2, evidence of these sophisticated 

inferences was found in only one of the two possible orders of the protagonists. When the high-

effort protagonist was first, children’s responses did not distinguish between the two 

protagonists, likely because their estimates of the protagonists’ skill were already close to 

maximum for the first (high-effort) protagonist. These positive evaluations are in some ways 

reasonable, given that the high-effort protagonist was said to have earned a “really high score.” 
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Had the outcome information been more middling, it is possible that children would have 

differentiated the two protagonists regardless of the order in which they were introduced. 

However, this result may also suggest that children did not spontaneously rely on information 

about relative effort when making their evaluations. If they had used this information 

spontaneously, they might have been more likely to downgrade their evaluation of the high-effort 

protagonist even when they saw this protagonist first. Rather, children may have been prompted 

to use the effort information by the contrast between the amounts of effort put in by the two 

protagonists in our task. Even so, the fact that children responded systematically to this contrast 

suggests that they understood that a person who has to expend more effort to achieve the same 

outcome is less skilled—that is, these results suggest that young children’s theories of 

performance incorporate both effort and skill as explanatory constructs.  

 It is important to acknowledge that other recent work has also pointed to greater-than-

expected sophistication in children’s reasoning about competence. For instance, like older 

children and adults, younger children consider objective performance (e.g., how many problems 

someone got right) and perceptions of task difficulty (e.g., whether someone found the test easy 

or difficult) when making inferences about skill (Heyman et al., 2003; Heyman & Compton, 

2006; for a review, see Cimpian, 2017). Nevertheless, the claim that the concepts of effort and 

skill are conflated in young children’s theories of performance has gone uncontested, largely 

because of the results from the standard two-protagonist paradigm. Since the findings from this 

paradigm were the main source of support for the view that intuitive theories of competence and 

achievement are discontinuous across development, the present work adds an important piece of 

evidence for the alternative view in this debate—that young children also have access to the 

same concepts that older children use to make sense of achievement outcomes (e.g., Butler, 
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1989; Cimpian et al., 2007, 2012, 2017; Heyman & Compton, 2006; Yang & Frye, 2016). 

To clarify, we are not claiming that children’s reasoning and behavior in achievement 

settings is the same in all respects across development. Achievement-related behaviors do 

change with age. For example, it is clear that young children are less focused on social 

comparisons (e.g., Ruble, Boggiano, Feldman, & Loebl, 1980) and on average more optimistic 

(e.g., Parsons & Ruble, 1977) than older children and adults. Along the same lines, young 

children do tend to demonstrate hardier reactions to failure in achievement contexts than older 

children and adults (e.g., Miller, 1985; Rholes et al., 1980). If differences in underlying 

conceptual competence are not responsible for these age-related changes, what is? One plausible 

explanation appeals to the systematic changes that occur in children’s schooling environments 

(e.g., Eccles et al., 1984), which may highlight certain ways of thinking about achievement over 

others (e.g., Stipek & Daniels, 1988). In early childhood, most of the input children receive about 

their performance is centered on putting forth effort, and their performance in school and 

elsewhere is almost never formally evaluated. Further, early environments rarely facilitate social 

comparison and instead typically focus on individual progress (e.g., Rosenholtz & Rosenholtz, 

1981). Thus, children’s environments are likely to shape the ways of reasoning about 

achievement that are “default,” or most accessible, at a certain point in development, even if the 

conceptual structures are in principle available that could lead to a different pattern of reasoning 

and behavior. While young children sometimes behave as if effort is the only thing that matters 

for performance, this should not be mistaken for conceptual immaturity—they are perfectly 

capable of understanding that performance is also influenced by skill, as the present data suggest.  

Although this was not our main focus, it is worth noting that the present studies also 

reinforce the claim that young children understand behavior in terms of dispositions. The 
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children in our studies not only evaluated the two protagonists’ skill differently, but they also 

used these judgments of skill to predict how the protagonists would behave in the future (see 

Figures S3 and S7), which suggests that children understood skill as a disposition that leads 

people to behave in consistent ways (e.g., perform well) across relevant situations (e.g., when 

taking tests). Thus, by revealing that by the age of 4 children believe that performance stems in 

part from a disposition (skill or ability), the present results contribute to the literature suggesting 

the presence of rich trait inferences in preschool-age children (e.g., Boseovski & Lee, 2006; 

Hermes et al., 2015; Heyman & Gelman, 1999).  

Beyond its theoretical contributions, the present work also connects with issues of 

practical relevance for children’s actual achievement in the classroom. If children as young as 4 

or 5 understand that skill is an important factor that shapes academic performance, they can also 

begin to develop systematic beliefs about the nature of one’s skill—that is, mindsets (e.g., 

Dweck, 2006). In older children and adults, mindsets influence what types of goals students 

adopt (e.g., learning new things vs. getting good grades), whether they show a resilient or 

helpless response to difficulties, as well as how they actually perform in school (for reviews, see 

Dweck, 1999, 2006). Due in part to the long-lasting appeal of the view that young children 

conflate skill with effort, there is little research on mindsets and their effects among young 

children—after all, if children do not understand what skill is, there is no point in investigating 

their ideas about its sources and malleability. The present research suggests that this stance 

toward mindsets in early childhood is misguided and underscores the need for research on the 

content and effects of mindsets in young children, as well as for reliable and valid measures of 

mindsets in this age group. In fact, contrary to the idea that young children overestimate the role 

of effort, in Experiment 1 younger children were more likely than older children to endorse the 
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idea that “some kids could never be really smart at school,” which suggests a fixed mindset. This 

finding highlights the need for future research on mindsets in early childhood.  

Limitations and Future Directions 

 A limitation of the present work concerns the way in which we operationalized the notion 

of effort. In both studies, we conveyed effort information through the amount of time the 

protagonists spent on the relevant task. However, effort takes on a number of other forms as well 

(e.g., paying attention, practicing). Although research on how children conceive of effort is 

limited, some evidence suggests that children’s concepts in this domain encompass a wide range 

of behaviors, from “always working” to “staying out of trouble” (Blumenfeld, Pintrich, & 

Hamilton, 1986). What falls under “effort” seems to also change across development. For 

instance, one study found that younger children tend to think of effort in terms of conduct (e.g., 

following rules and listening to the teacher), while older children are instead more likely to 

reference persistence and a willingness to try (Lee, Carter, & Xiang, 1995). In future research, it 

would be useful to vary the type of effort described to participants in order to test the 

generalizability of the conclusion that even young children view effort and skill as distinct.  

While on the topic of effort, we should note that we illustrated protagonists’ low effort by 

portraying them as completing the task quickly. As a result, it is possible that children’s 

judgments of skill were influenced by the perception that the less-effort protagonist worked not 

only very little but also with speed. Children sometimes rely on the speed with which someone 

completes a task as a source of information about whether they are skilled (Blumenfeld et al., 

1986). In future research, varying the type of effort information provided to children will also 

help determine whether speed information is necessary for young children to judge a character 

who achieves the same outcome as another with less effort as being more skilled. 
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Future work might also broaden the assessment of children’s skill judgments. In the 

present studies, we relied on two items: one asking children to evaluate the protagonists’ skill 

directly, and another eliciting a prediction about the protagonists’ future performance. However, 

the item that asked children to evaluate the protagonists’ skill relied on the term “smart”; because 

this term can also refer to intellectual capacity more generally (rather than just to a specific skill 

or ability), its use here is a limitation. We opted to use “smart” to refer to skill for consistency 

with the canonical two-protagonist paradigm (e.g., Nicholls & Miller, 1984b). In addition, we 

expected that “smart” would be interpreted in a more concrete, domain-specific sense when used 

to evaluate someone in light of their performance on a test (i.e., as meaning smart at something; 

see Nicholls & Miller, 1984b). The fact that the results across Experiments 1 and 2 looked very 

similar when analyzing the evaluation (“smart”) question and the prediction question separately 

(see Figures S2, S3, S6, and S7) is consistent with the idea that children understood “smart” to 

denote skill in the particular domain being tested. However, in future work it would be 

informative to use other child-friendly terms to refer to skill (e.g., “Who is better at this?”).  

 Finally, the demographic composition of our samples is a limitation worth pointing out. 

Although children in our studies were racially and ethnically diverse, the majority of children 

came from middle- and upper-class backgrounds, as evidenced by the high median household 

income across both studies. To explore whether our findings differed for children from low- vs. 

high-income families, we conducted an additional set of analyses in which we added a measure 

of income (above vs. below the median) as a moderator in the main models for Experiments 1 

and 2. Household income did not significantly moderate the main effects or interactions reported 

in Experiments 1 or 2 (ps > .29), suggesting that children’s judgments of skill did not vary as a 

function of family income. Of course, given the restricted range of income in these samples, 
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more evidence will be needed to draw firm conclusions about whether this factor does or does 

not shape the development of children’s achievement-related cognitions. 

Conclusion 

The present studies suggest that, contrary to prior claims, young children operate with an 

intuitive theory of performance that includes not just the concept of effort but also a skill 

component that is differentiated from effort. This work adds to a growing body of literature that 

suggests young children’s representational capacities are richer than once assumed, and it also 

has practical implications for how to best motivate young children in school.  
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Figure 1. Observed means of children’s skill judgments (across the evaluation and prediction 

questions) in Experiment 1, plotted by the content of the first question (effort-first vs. difficulty-

first) and the type of low effort (intermittent- vs. continuous-low-effort). Error bars represent ± 1 

SE. 
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Figure 2. Marginal means of children’s skill judgments (across the evaluation and prediction 

questions) in Experiment 1, plotted by age, the content of the first question (effort-first vs. 

difficulty-first), and the type of low effort (intermittent- vs. continuous-low-effort). Confidence 

bands represent ± 1 SE. 
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Figure 3. Observed means of children’s skill ratings (across the evaluation and prediction 

questions) in Experiment 2, plotted by protagonist (more-effort vs less-effort character) and the 

presentation order of the two characters (more-effort protagonist first vs. less-effort protagonist 

first). Error bars represent ± 1 SE. 

  

Not smart 

Smart 



INTUITIVE THEORIES OF ACADEMIC PERFORMANCE 44 

 

 

Figure 4. Marginal means of children’s skill ratings (across the evaluation and prediction 

questions) in Experiment 2, plotted by age, protagonist (more-effort vs less-effort protagonist) 

and the presentation order of the two characters (more-effort protagonist first vs. less-effort 

protagonist first). Confidence bands represent ± 1 SE. 
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