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Appendix S1 

 

Perceived Difficulty Mediates the Intermittent- vs. Continuous-Low-Effort Effect  

In Experiment 1, our intermittent- vs. continuous-low-effort manipulation was motivated 

by the claim that the protagonist’s intermittent effort in the canonical paradigm could be 

interpreted as a sign of difficulty by young children. To test this claim, we compared children’s 

ratings of whether the less-effort protagonist found the test difficult in the intermittent- vs. 

continuous-low-effort conditions. The data supported our claim about the ambiguity of the 

intermittent work pattern: Children judged that the less-effort protagonist found the test more 

difficult in the intermittent-low-effort (M = 3.63, SD = 1.88) than in the continuous-low-effort 

(M = 2.17, SD = 1.57) condition, t(190) = 5.82, p < .001, d = 0.84 (see Table S5 for all difficulty 

and effort ratings). 

Further, we can ask whether this difference explains why children were more likely to 

judge that the less-effort protagonist is smart when (s)he works continuously (vs. intermittently), 

as revealed by our mixed-effects model above. To test this proposed mediator, we first computed 

a difference score for the difficulty question by subtracting the rating of the less-effort 

protagonist from that of the more-effort protagonist. We then conducted a bootstrapped (10,000 

replications) product-of-coefficients mediation analysis using the PROCESS macro (Model 4; 

Hayes, 2013) in SPSS 24 to test whether the effect of the intermittent- vs. continuous-low-effort 

manipulation on skill judgments operated in part via a shift in the perceived difficulty of the test 

for the two protagonists. We found evidence for this indirect effect, ab = .14 [.05, .24], SE = .05 

(see figure below).  

We should note that, even though the amount of effort the less-effort protagonist 

expended in the two conditions was objectively identical—that is, (s)he was shown working in 
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the same number of frames—children thought that the less-effort protagonist worked slightly 

harder in the continuous-low-effort condition (M = 2.10, SD = 1.24) than in the intermittent-low-

effort condition (M = 1.27, SD = 0.72), t(189) = −5.67, p < .001, d = −0.82. However, adjusting 

for this difference on both the a and the b paths of the mediation model above did not change our 

conclusions about the presence of an indirect effect via perceptions of difficulty, ab = .14, [.06, 

.25], SE = .05.  

 

 

Figure for Appendix S1. The intermittent- vs. continuous-low-effort manipulation influenced 

children’s judgments of which of the two protagonists was more skilled in part by way of a shift 

in their judgments of which of the two protagonists experienced less difficulty (Experiment 1). 

***p < .001. **p < .01. 
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EXPERIMENT 1 INTRODUCTION 

Today we’re going to talk about two kids in a class. This is Carl and this is Roy. This is Carl and 

this is Roy. Can you tell me this kid’s name? And this kid’s name? [Reverse order] What’s this 

kid’s name? And what’s this kid’s name?  

Now let me tell you about what happened one day when Carl and Roy were at school. Carl and 

Roy are in the same class, and they’re taking a test. 

 

Table S1 

Illustrations and script for intermittent-low-effort condition in Experiment 1 

Intermittent-low-effort Condition  

  

Note. The male protagonist version of the vignettes is depicted above. The female version 

depicted two female protagonists named Polly and Linda. 
 

 

 

   

Look, both kids are working on their test. See they’re both 

working on their test. 

 

 

 

 

 

Let’s look at what’s happening a few minutes later, Carl is 

working on his test, but Roy fell asleep. See, Carl is working 

on his test, and Roy’s asleep. 

 

 

 

 

Let’s look at what’s happening a few minutes later, look, 

now both kids are working on their test. They’re both 

working on their test. 

 

 

Let’s see what’s happening a few minutes later: Carl is still 

working on his test, but Roy is thinking about the toys he 

has at home. See, Carl is working on his test, but Roy is 

thinking about toys. 

 

 

Let’s see what happens a few minutes later: look, Carl is 

still working on his test, but Roy is looking out the window 

now. Carl is still working on his test, but Roy is looking out 

the window. At the end of class, Carl and Roy turn in their 

tests to the teacher. 

 

 

Let’s see what happens the next day…  

The next day, both Carl and Roy got their test back, and 

look, they both got a very high score. There were ten 

questions, and both Carl and Roy got all of them right. 
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Table S2 

Illustrations and script for continuous-low-effort condition in Experiment 1 

Continuous-low-effort Condition  

  

 

 

 

  

Look, both kids are working on their test. See they’re both 

working on their test. 

 

 

 

 

Let’s look at what’s happening a few minutes later, look, 

both kids are still working on their test. They’re both still 

working on their test. 

 

 

 

Let’s look at what’s happening a few minutes later, Carl is 

still working on his test, but Roy finished his test. Now Roy 

is asleep. See, Carl is working on his test, and Roy’s asleep. 

 

 

Let’s see what’s happening a few minutes later: Carl is still 

working on his test, but Roy is thinking about the toys he 

has at home because he’s finished with his test. See, Carl is 

working on his test, but Roy is thinking about toys. 

 

 

Let’s see what happens a few minutes later: look, Carl is 

still working on his test, but Roy is looking out the window 

because he’s finished with his test. Carl is still working on 

his test, but Roy is looking out the window. At the end of 

class, Carl and Roy turn in their tests to the teacher. 

 

 

Let’s see what happens the next day…  

The next day, both Carl and Roy got their test back, and 

look, they both got a very high score. There were ten 

questions, and both Carl and Roy got all of them right. 
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Table S3 

Illustrations and script for prediction question in Experiment 1 

Prediction Question  

  

 

  

 

 

Let me tell you a story about what happened 

the next day. The next day in class, Carl and 

Roy take another test.  

 

 

See, they are both working on their test the 

whole time.  

 

 

They’re both working on their test for the 

entire class time, from the beginning of class 

until the end of class, when they have to turn 

in their tests. 
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Table S4 

Fixed Effects from the Mixed-Effects Multilevel Regression on the Evaluation and Prediction 

Questions (Experiment 1) 

 
Note. All predictors were mean-centered. Bolded coefficients are statistically significant. 

  

Predictor b SE p 

Continuous-low-effort   .41 .09 <.001 

Difficulty-first .36 .09 <.001 

Continuous-low-effort × Difficulty-first .39 .17 .025 

Age .01 .03 .569 

Continuous-low-effort × Age −.06 .05 .248 

Difficulty-first × Age  .03 .05 .491 

Continuous-low-effort × Difficulty-first × Age .02 .10 .817 
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Table S5 

Means (and SDs) for the effort question and difficulty question by type of low effort and first 

question in Experiment 1 

  Perceived effort Perceived difficulty of task 

Type of low effort First 

question 

More-effort 

protagonist 

Less-effort 

protagonist 

More-effort 

protagonist 

Less-effort 

protagonist 

Intermittent-low-effort Effort 

question 1st 

3.83 (0.56) 1.13 (0.49) 2.63 (1.75) 3.54 (1.90) 

Intermittent-low-effort Difficulty 

question 1st 

3.58 (0.85) 1.42 (0.87) 2.88 (1.73) 3.71 (1.88) 

Continuous-low-effort Effort 

question 1st 

3.81 (0.64) 2.06 (1.28) 4.08 (1.76) 2.27 (1.67) 

Continuous-low-effort Difficulty 

question 1st 

3.35 (1.06) 2.15 (1.20) 4.19 (1.65) 2.06 (1.48) 

Note. Perceived effort is scaled from 1 to 4, with higher scores reflecting more effort. Perceived 

difficulty of task is scaled from 1 to 6, with higher scores reflecting greater perceived difficulty. 
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Table S6 

Regression Coefficients from the Linear Regression on the Mindset Question (Experiment 1) 

 
Note. All predictors were mean-centered. Bolded coefficients are statistically significant. 

  

Predictor b SE p 

Continuous-low-effort   .10 .10 .301 

Difficulty-first .06 .10 .524 

Continuous-low-effort × Difficulty-first .04 .20 .848 

Age −.08 .03 .005 

Continuous-low-effort × Age −.08 .06 .181 

Difficulty-first × Age  −.06 .06 .335 

Continuous-low-effort × Difficulty-first × Age .02 .11 .889 
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EXPERIMENT 2 INTRODUCTION 

 

Today, we’re going to talk about some people. When we talk about these people, make sure you 

pay close attention because I’ll ask you some questions about them, okay? 

 

Table S7 

Description of the less-effort protagonist and more-effort protagonist in Experiment 2 

Less-effort protagonist 

This is Jamie. One day at school, Jamie took a test. The next day, when Jamie got his test 

back from the teacher, he found out that he got a really high score. Jamie got a really high 

score on this test. You know what else? Jamie needed very little time to finish his test. He 

finished before everyone else in his class. Jamie got a really high score on this test, and he 

needed less time than other kids to finish it.  

 

More-effort protagonist 

This is Alex. One day at school, Alex took a test. The next day, when Alex got his test back 

from the teacher, he found out that he got a really high score. Alex got a really high score on 

this test. You know what else? Alex needed a very long time to finish his test. He finished 

after everyone else in his class. Alex got a really high score on this test, and he needed more 

time than other kids to finish it. 

 

Note. Presentation order of protagonists was counterbalanced across participants. 
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Table S8 

Fixed Effects from the Mixed-Effects Multilevel Regression on the Evaluation and Prediction 

Questions (Experiment 2) 

Note. All predictors were mean-centered. Bolded coefficients are statistically significant. 

Protagonist is coded as 0 = less-effort protagonist; 1 = more-effort protagonist. 

  

Predictor b SE p 

Protagonist −.12 .04 .001 

Less-effort protagonist first −.05 .07 .484 

Protagonist × Less-effort protagonist first −.21 .07 .006 

Age −.02 .04 .632 

Protagonist × Age −.06 .04 .152 

Less-effort protagonist first × Age  −.02 .08 .805 

Protagonist × Less-effort protagonist first × Age −.10 .09 .233 
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Figure S1. The intuitive theory of performance that is common among older children and adults 

(“performance = effort + skill”; in blue) and its relationship with growth vs. fixed mindsets (in 

orange). The goal of the present studies is to investigate whether this intuitive theory also 

captures how young children reason about performance. 
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Figure S2. Observed mean values of children’s skill judgments in response to the evaluation 

question 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. 

  

Performance = effort + skill 

Performance = effort 



 14 

 
Figure S3. Observed mean values of children’s skill judgments in response to the prediction 

question 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. 

  

Performance = effort 

Performance = effort + skill 
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Figure S4. Observed means of children’s responses to the mindset question 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. 

  

Anyone can be smart 
(growth mindset) 

Not anyone can be smart 
(fixed mindset) 
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Figure S5. Marginal means of children’s responses to the mindset question 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. 

  

Anyone can be smart 
(growth mindset) 

Not anyone can be smart 
(fixed mindset) 
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Figure S6. Observed mean values of children’s skill rating in response to the evaluation question 

by protagonist and protagonist presentation order in Experiment 2. Error bars represent ± 1 SE. 

  

Smart 

Not smart 
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Figure S7. Observed mean values of children’s skill rating in response to the prediction question 

by protagonist and protagonist presentation order in Experiment 2. Error bars represent ± 1 SE. 

 

 

Really good 

Really not good 


