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Abstract

Exploiting a loophole, taking advantage of the ambiguity of language to do what
someone says but not what they want, is a familiar facet of fable, law, and everyday
life. Engaging with loopholes requires a nuanced understanding of goals, social
ambiguity, and value alignment. Scientifically, the development of loopholes
can help us better understand human communication, and design better human-AI
interactions. However, cognitive research on this behavior remains scarce. A survey
of parents reveals that loophole behavior is prevalent, frequent, and diverse in daily
parent-child interactions, emerging around ages five to six. A further experiment
shows that adults consider loophole behavior as less costly than non-compliance,
and children increasingly differentiate loophole behavior from non-compliance
from ages four to ten. We discuss the implications and limitations of the current
work, together with a proposal for a formal framework for loophole behavior.

1 Introduction

A father tells his daughter, “It’s time to put the tablet down.” Not wanting to stop using the tablet, but
worried about the consequences of disobedience, the child finds herself in a dilemma. With a stroke
of insight, she puts the tablet down on the table in front of her, and keeps playing with it. She can still
use the tablet, and her father’s instructions were met. Technically.

While potentially low-stakes and humorous to the adult eye, this everyday example highlights two
central challenges of cooperation: goal communication and goal alignment. Conveying goals and
inferring the goals of others are complex processes, as utterances are ambiguous, and a single behavior
may be consistent with many possible goals. And even if we reasonably recover what someone
else wants from us, we still face the decision of whether to comply. Our goals often don’t align
perfectly with others, but refusing to help or cooperate can be costly—we could irritate or upset our
social partner; they might even retaliate or exact punishment. But in these cases of misalignment, the
ambiguity of language can provide an opening, a loophole. Between compliance and refusal there
exists a vast gray area where people can feign confusion, obey the letter of the law but not the spirit,
do what was asked but not what was wanted, and so on.
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Loophole-seeking is a familiar facet of human society and everyday life. Willful misunderstanding is
a hallmark of childhood (e.g., in games of guile). (1) In law, there is perennial concern with “malicious
compliance”, as well as with ‘form vs. substance’ and ‘letter vs. spirit of the law’ distinctions. (2; 3)
Across history, intentional misunderstandings have been used by populations who could not stand
to obey, but could not risk to disobey. (4) And in art and fable, there are centuries-old stories of
people outwitting malevolent forces through clever misinterpretations, or being similarly tricked by
mischievous spirits. (5)

While malevolent spirits aren’t a current issue, the possibility of rogue AI’s misinterpreting goals
and causing unintended harm while obeying their technical specifications has become a pressing
concern among researchers and policy makers. (6; 7) Engineers struggle to explicitly specify their full
intended values and desires, leading to machines that achieve high performance on a measure that has
nothing to do with the task (e.g., algorithms learning to deliberately delete games in order to avoid
the negative score of losing). (8) This misbehavior is not due to a particular sort of algorithm, and
many documented failures exist across methods and domains. (9) Current machines do not willfully
misunderstand goals any more than a bridge is being lazy by falling down. But a better understanding
of the psychological processes that let even young humans intuitively solve and purposefully contort
goal communication could inform the design of safer intelligent machines in the future.

Understanding the emergence of loophole behavior in childhood can uncover the representations
that support it, as exploiting loopholes may be a natural part of children’s developing understanding
of communication and cooperation. The drive and ability to understand and help others emerges
early (10; 11; 12; 13), but a deeper comprehension of goals, ambiguity, and utility trade-offs that
enables one to leverage the under-specification of social interaction for one’s own gain may emerge
later in childhood. From ages five to seven, children explicitly reason about the costs and rewards
of others’ actions (14) and exhibit increased sophistication in related domains including Theory-of-
Mind (15; 16), pragmatics (17; 18; 19), and modal reasoning (20). From ages four to ten, children
also become increasingly aware of the purpose or ’spirit’ and scope of a rule. (21; 22; 23) This prior
work suggests loophole behavior may emerge around age five, and continue to develop through
middle childhood.

Loopholes are pervasive, consequential, and useful for safer goal-comprehension frameworks. Yet, to
our knowledge there is no detailed study of how humans learn to find these creative workarounds.
Here, we first investigate the emergence and prevalence of loophole behavior in naturalistic settings
via a parent survey (Study 1). We then present an initial experiment on children’s and adults’
understanding of loopholes (Study 2). We end by proposing a novel computational framework of goal
communication that supports loophole behavior, and by discussing the implications of this research
for improved insight into both human communication and human-AI interaction.

2 Study 1: How pervasive are loopholes, and when do they emerge?

We surveyed 260 parents online via Prolific about their own children’s engagement with loopholes
(N = 425 3- to 18-year-olds; Mage: 8.7). Participants were given a definition of loophole behavior
and classified loophole vs. non-compliant behaviors in two stories. They were then asked to report
for each of their own children: (1) current age, (2) whether they currently engage, used to engage, or
never engaged with loopholes, and where applicable: (3) onset, peak frequency, and offset age of
loophole behavior, and (4) how frequently this behavior occurs. Parents were also invited to share
examples of their children’s loophole behavior.

Survey responses indicate that loophole behavior (1) is easily recognized by parents: 93% correctly
identified it and many recalled specific instances of such behavior in their own children; (2) is
prevalent and frequent in parent-child interactions: 60% were reported as engaging in loophole
behavior currently (45%) or previously (15%); (3) emerges around 5 to 6 years (Mage: 5.6, range: 2
to 13 yrs), peaks around 7 to 8 (Mage: 7.4, range: 2 to 13 yrs), and tapers off around 9 to 10 (Mage:
9.3, range: 3 to 17 yrs); (4) is a general cognitive phenomenon and not specific to particular linguistic
constructions or conceptual domains: Parents shared rich anecdotes of how children found loopholes
with scalars, timing, scope, reference, knowledge, and more (see Fig. 1A-B and Appendix).
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Figure 1: Study 1: A Distribution and median age of children reported to have engaged never (red), currently
(green), or previously (blue) in loopholes. B Distribution and median age of loophole onset (purple), peak
(turquoise), and offset (yellow) for previous loopholers. Study 2: C Example loophole scenario and trouble
scale for children. D Adults’ ratings of trouble (red), upset (blue), and funniness (green) on 4-point scale for
children’s non-compliance (left-bar), loophole-seeking (middle-bar), and compliance (right-bar). F Children’s
ratings of trouble: Collapsed Age, Younger, and Older (median age split). Error bars: 95% bootstrapped CIs

3 Study 2: How do children and adults evaluate loophole behavior?

Study 1 established loopholes as an ecologically valid behavior in childhood based on parent report,
but what do children understand about loopholes? Loophole-behavior may serve to achieve one’s own
goals, while reducing the severity of retribution, compared to outright non-compliance. This reduction
in severity can be due to feigned confusion, perceived cleverness, or even amusement, especially
among parents and children. In Study 2, we empirically tested whether adults and children estimate
that loopholes decrease the likely degree of punishment and parental upset, as well as increase likely
amusement compared to non-compliance.

3.1 Participants and Design

Adult Participants were recruited online via Prolific (N = 55; Mage: 32.5, range: 18 to 65 yrs). Due
to recruitment constraints during the pandemic, we used a convenience sample of children in the
U.S. and the U.K. (N = 20; Mage: 6.7, range: 4.1 to 10.1 yrs), tested online over Zoom, and thus
we consider this study a pilot experiment. All participants were presented with scenarios (based
on the real-life examples provided in Study 1) in which a parent made a request of a child, and the
child either complied, did not comply, or found a loophole. Adult participants read nine scenarios (3
compliance, 3 non-compliance, 3 loophole) in a Qualtrics survey and evaluated the child’s response
on a 4-point scale according to (1) how much trouble the child would get into, (2) how upset the
parent would be, and (3) how funny the parent would find the behavior. Children saw three scenarios
(1 loophole, 1 compliance, 1 non-compliance), presented as illustrated stories, and only evaluated
the behavior in terms of trouble. As an exploratory measure, we also coded children’s smiles and
laughter to see if they found a behavior amusing. (See Fig 1C and Appendix.)

3.2 Results

Adults distinguished loophole behavior from compliance and non-compliance: they believed it would
result in the child getting into less trouble and the parent being less upset than non-compliance
(trouble: β = −0.65, SE = 0.09, t = −7.24, upset: β = 0.68, SE = 0.09, t = 7.50) and
would be more amusing than compliance (β = 0.65, SE = 0.10, t = 6.46) or non-compliance
(β = 0.77, SE = 0.09, t = 8.54). Similar to adults, both older and younger children (median-age
split) thought loophole behavior would result in less trouble than non-compliance (4.1-6.1 years:
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β = 0.61, SE = 0.22, t(8.73) = 2.76, p = .023; 6.2-10.1 years: β = 1.16, SE = 0.26, t(11.76) =
4.46, p < .001), with suggestive evidence that this distinction was greater for older than younger
children (β = 0.55, SE = 0.32, t(20.97) = 1.74, p = .096). Older children also rated loophole
behavior as resulting in less trouble than younger children (β = 0.96, SE = 0.28, t(14.24) =
3.49, p = .004). (See Fig. 1E-F and Appendix for more details.) Children also smiled and/or laughed
more for loopholes (40%) than compliance (5%) or non-compliance (5%). These observations are
based on small numbers, but we speculate that in addition to trouble, children may distinguish
loopholes from (non-)compliance in terms of humor.

4 Discussion

We present two studies that systematically explore (1) the emergence of loophole behavior in parent-
child interactions and (2) children’s and adults’ intuitions about the function of loopholes in these
interactions. We find that loophole behavior is prevalent and diverse in childhood, emerging around
ages 5-6 (Study 1). Adults’ and children’s evaluations of loopholes vs. non-compliance were
consistent with the hypothesis that loopholes can be a means to achieve one’s own goals, while
reducing the severity of social penalty (Study 2). Four- to 10-year-olds thought exploiting a loophole
would result in less trouble than non-compliance, and this belief may increase with age. These findings
parallel the developmental trajectory of loophole behavior in Study 1, suggesting that children’s
ability to identify others’ loophole behavior may correlate with the degree to which they exploit
loopholes themselves, as well as advancements in other related domains (e.g., Theory-of-Mind and
pragmatic reasoning). (17; 15)

This work is a first step in a more detailed empirical and formal study of the development of loophole
behavior. Parent report is informative, but limited, as it relies both on parents’ memory and ability to
correctly identify loophole behavior. Children’s responses in Study 2 are consistent with the idea that
loophole understanding emerges between four and ten years of age, but this is a preliminary study. In
order to more robustly and precisely interrogate the developmental trajectory of loophole behavior,
we are currently replicating Study 2 with a larger, more diverse sample and more scenarios. We are
also exploring when children predict others will exploit loopholes given varying costs of compliance
and non-compliance. This work provides the basis for constructing a formal framework.

Finding and exploiting a loophole brings together three separate components: what is being asked
(the speaker’s goal), what are my own goals (the listener’s goal), and how best to align the two (the
trade-off between goals). The Rational Speech Act (RSA) framework formalizes communication as a
cooperative act between a speaker who attempts to convey the state of the world to a listener who
strives to accurately understand them. (24; 25) We propose that intentional misunderstandings could
arise within an RSA setup that combines rational planning models with a joint-utility framework.

In a standard RSA setup, a speaker and listener collaborate to reason about a space of intended
meanings. (24) Given a specific utterance, the listener considers a speaker whose utility is typically
linked to whether the listener correctly infers the intended meaning. Our framework will integrate
this RSA model with planning frameworks, specifically expected utility maximization. (26; 27)
In our framework, the intended meaning is itself the speaker’s utility (goal). The listener chooses
actions to maximize their own utility, while also taking into account that of the speaker, leading to
collaborative or helpful acts through joint planning. (28; 26) Standard goal-communication pipes the
speaker’s utility (the output of RSA) into planning to produce an action. A low utility outcome for the
listener, however, could trigger a ‘loophole search’, in which the product of possible interpretations
of RSA are re-weighted by their usefulness. A useful unintended meaning can be ‘supposed’ and
fed into planning (cf. suppositions in imagination). (29) We will compare human behavior in future
experiments to different versions of the model that have or lack key components, creating a formal
framework that generates hypotheses for how goal communication grows into adult understanding.

A formal understanding of how humans learn to intentionally find loopholes can help design machines
that learn to better understand people and avoid misalignments in human-technology interactions.
Engineered systems currently do not have human-like goals, but nonetheless behave, at times, like
humans exploiting loopholes. Current efforts to promote AI Safety focus more on engineering
safety than understanding how humans reason about goals. (30) To extend our formal framework for
loophole behavior from human-human to human-machine communication, we first plan to investigate
how people think about machines as social partners, or their ‘intuitive theory of AI.’ What assumptions

4



do people hold about machine vs. human abilities to understand goals, and do they spontaneously
correct for possible misalignment when instructing machines, but not other humans? In parallel, we
will look at how interaction models and interface affordances can help humans interactively provide
(still partial) specifications that are more likely to result in behavior they want from (a) a general AI
and (b) the particular AI they are interacting with, sans apparent loophole behavior.

Loopholes subvert the usual process of goal inference and joint action. In doing so, they offer a
different lens for the typical workings of cooperation and reasoning about intention, just as visual
illusions shed light on the implicit assumptions and computations of the visual system. The current
work lays a foundation for developmentally and computationally characterizing loopholes, supporting
new frameworks for analyzing pragmatic communication and social decision making.
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ments multiple times)? [N/A]
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spent on participant compensation? [Yes] (Please see Appendix.)

A Appendix

Here, we provide additional details on the methods and results for Study 1 and Study 2. The code,
data, and instructions needed to reproduce the main experimental results in the paper can be found
on the Open Science Framework (OSF) at https://osf.io/rwgmx/. All recruitment, consent,
and study procedures were approved by the Institutional Review Boards of MIT and/or Harvard
University. All adult participants and parents of child participants provided informed consent to
participate.

B Study 1: Parent Survey

B.1 Participants

Participants were U.S. residents, fluent in English, and from diverse geographical regions and
educational backgrounds. Participants reported on 425 children in total (Mage: 8.7, range: 3 to 18 yrs;
42% female, 5% declined to state; 34% White, 10% multiracial, 4% Black, 3% Asian, 3% Hispanic,
Latinx, or Spanish Origin, 47% declined to state). An additional 39 participants were recruited but
excluded from analysis due to failing the comprehension check (n = 7), or not having children of
a relevant age (n = 32). The survey took approximately 9 minutes and compensation was $1.43
(approximately $9.53/hr; total spent on participant compensation: $561.35). All participants read a
consent form and indicated their consent to participate by selecting the corresponding radio button.

B.2 Procedure

The definition of loophole behavior, along with the examples, provided to participants, as well as
the instructions for the classification trials and the behaviors participants were asked to classify, are
shown in Fig. 2. In the classification trials, participants read one story of a child finding a loophole
and another of a child refusing to comply and were asked to classify the behavior as either loophole
behavior, genuine misunderstanding, or refusing to comply. Participants were given feedback on their
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B CLASSIFICATION TRIALS
You will now read two short scenarios in which a child is asked to do something by their 
parent. The child will respond in some way, and we would like you to pick the best 
description of the child's behavior. 

Loophole Scenario 

Nia is playing on her Xbox.  Her mother wants her to stop playing video games and so she 
tells her, "No more Xbox tonight." 


Nia's mother comes back in a few minutes to check on her; Nia's Xbox is put away, and 
she is playing on her PlayStation.


The best description of Nia's behavior is:


Non-compliance Scenario 

Avi really wants to go outside and play. His father does not want him to go outside alone 
and so he tells him, "Don't go outside by yourself." 


After a few minutes, Avi's father comes back to check on him; Avi is outside playing by 
himself.


The best description of Avi's behavior is:


Behavioral Descriptions: 

LOOPHOLE BEHAVIOR (i.e., s/he understood what her/his mother/father wanted her/
him to do but chose to interpret things differently)


GENUINE MISUNDERSTANDING (i.e., s/he did not understand what her/his mother/
father wanted her/him to do)


IGNORING OR REFUSING (i.e., s/he understood what her/his mother/father wanted 
her/him to do but either ignored or refused to go along with it)


None of the above descriptions apply to Nia’s/Avi’s behavior


I’m not sure which description is best


A DEFINITION OF LOOPHOLES

We are interested in when and how children engage with "loopholes".

 

Children (and adults) may understand the actual intended meaning of what was said 
to them or asked of them but choose to interpret things differently.

 

We will call this loophole behavior. 

Here are a few examples of loophole behavior:

 
Example 1

Parent: Can you pass the salt?

Child: Yes.

Parent: Why don't you pass it?

Child: You asked if I can. I CAN do it. 

 

Example 2:

Parent: Why are you eating a cookie? I said you can't have one!

Child: You said I can't have one; I'm eating two cookies! 

 

Example 3:

Parent: Time to put your phone down. 

(Child puts the phone down on the table but keeps watching it.)

 

Example 4:

(Child is given $5 as an allowance before leaving the house.)

Parent: Don't spend it all.

(Child returns with 3 cents left.)

 

Loophole behavior is not the same as:

 

1. Ignoring or refusing

• 	For example, a parent says "Time to put your phone down," and the child does 

not put it down and keeps watching it. 


2. Genuinely misunderstanding

• 	For example, a parent wants grape juice. The parent asks "Can you pass the 

juice?". The child passes apple juice, not realizing the parent wanted grape juice.

STUDY 1: PARENT SURVEY

Figure 2: Study 1: A Definition of loophole behavior, and examples provided to participants. B Instructions
for the classification trials and the behaviors participants were asked to classify.

classifications. Participants were then asked if they felt they understood what we meant by loophole
behavior and could respond by selecting Yes, No, or Maybe.

Participants were then told that they would be asked about whether or not their own children have
ever engaged in loophole behavior. Participants entered the number of children who were between
the ages of 3 and 18 years (inclusive), and then for each child, participants were asked the child’s age,
gender, and whether the child ever engages in loophole behavior. Participants could respond: Yes,
they currently engage in such behavior or recently have, They used to engage in such behavior but no
longer do, or No, they have never engaged in such behavior. If participants selected Yes..., they were
asked to report to the best of their recollection: (1) how frequently they would say the child engages
in loophole behavior (several times a day, about once a day, once every few days, once every few
weeks, less frequently than once every few weeks) and (2) at what age the child began engaging in
loophole behavior. If participants selected They used to..., they were asked at what age the behavior
began, when it stopped, when it peaked, and how frequent the behavior was at its peak. Parents of
current and previous loopholers were then invited to share a short example (or several examples)
of an interaction in which their child engaged in loophole behavior. If participants selected No...,
they were asked if they had ever observed another child engaging in loophole behavior, and if so,
they were invited to share the story and the age of the child if they could recall it. The survey ended
with optional demographic questions and a comprehension check (participants were asked what the
task was about). If participants entered a nonsensical or irrelevant response (e.g., “Homework”) or
indicated that they did not know what the task was about, they were excluded from analysis.

B.3 Results

Classification accuracy was high both for loophole behavior (93% correctly identified it) and non-
compliance (91%). After the classification trials, 97.7% of participants selected Yes when asked if
they understood what was meant by loophole behavior, 1.9% selected Maybe and .4% selected No. In
total, parents shared 256 anecdotes of their children’s behavior and 206 of these anecdotes (80%)
were examples of loophole behavior.
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C LOOPHOLE TRIAL
Avni’s mother comes in and tells Avni: 

“When I come back, I don’t want to see anything on the floor.” 

Avni picks up everything that is on the floor and puts it on top 
of her bed. 

Avni’s mother comes back and sees what Avni did.

no trouble

a little bit of trouble

trouble

a lot of trouble  

Avni will get into_____for what she did.

not upset

a little bit upset

upset

very upset

Avni’s mother feels_____about what Avni did.

not funny

a little bit funny

funny

very funny

Avni’s mother thinks what Avni did is_____.

A SURVEY INSTRUCTIONS

Please read the following.

 

Please disregard the scenario below, and in the response box, type 
the season that comes after winter so we know that you are 
reading carefully.

 

John asks Mary, "What day of the week comes after Monday?"

 

Mary responds:

Thank you for agreeing to take part in this survey! 

In this survey, you will read 9 short scenarios.

 

In each scenario, a child is asked to do something by their parent. 


The child then responds in some way. 

You will be asked about the consequences of the child's response. 

 

Please read the scenarios carefully.


The survey is estimated to take 8-10 minutes.


B ATTENTION CHECK

STUDY 2: ADULT SURVEY

Figure 3: Study 2: A Instructions provided to participants. B Attention check. C Example of a loophole trial
and dependent measures.

C Study 2: Experiment with Adults and Children

C.1 Adult Experiment

C.1.1 Participants

Participants (N = 55; Mage: 32.5, range: 18 to 65 yrs, 55% female, 42% male, 2% trans male, 2%
non-binary) with a 95% approval rating, who lived in the U.S., and were fluent in English were
recruited online via Prolific. The survey took approximately 8 minutes, and compensation was $1.43
(approximately $10.73/hr; total spent on participant compensation: $114.41). Participants were
majority White (64%; 11% Black, 11% Hispanic, Latinx, or Spanish-Origin, 7% Asian, 4% multi-
racial) from diverse regional and educational backgrounds. An additional 5 participants were recruited
but excluded from analysis due to failing an attention check (described below). All participants read
a consent form and indicated their consent to participate by selecting the corresponding radio button.

C.1.2 Procedure.

We created 27 different scenarios (9 stories with 3 endings each) based on real-life examples provided
in Study 1. The order of the nine scenarios participants read and the condition (ending) of each
scenario were counterbalanced across participants.

Participants were informed that they would (1) read nine scenarios each about a child who is asked to
do something by their parent and then responds in some way, and (2) be asked about the consequences
of the child’s response. Participants then completed an attention check in which they were told to
ignore the scenario below and enter the season that comes after winter in the text box. Participants
were only included in analysis if they entered “spring” or “Spring” into the text box.

Next, participants were presented with the actual scenarios of the experiment. For each scenario,
participants evaluated the child’s response on a 4-point scale according to (1) how much trouble the
child would get into (no trouble / a little bit of trouble / trouble / a lot of trouble), (2) how upset the
parent would be (not upset / ... / very upset), and (3) how funny the parent would find the behavior
(not funny /.../ very funny). Participants responded by filling in the blank of three sentences (order
counterbalanced across participants) with a phrase from a drop-down menu. See Fig. 3 for more
details. The scenarios can be found at: https://osf.io/rwgmx/
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C.1.3 Results

For the results reported in the main text, we conducted a mixed effects linear regression predicting
adults’ ratings of the degree of trouble, upset, and funniness on a 4-point scale (coded as an integer
from 0-3) with main effects of condition (3-levels: compliance, loophole, non-compliance) and
measure (3-levels: trouble, upset, funny), as well as their interaction with the maximal random effects
structure that converged (random intercepts and effects of condition and measure by subject and
scenario).

C.2 Pilot Child Experiment

C.2.1 Participants

As discussed in the paper, the sample of child participants was a convenience sample recruited by
word-of-mouth to take part in a study over Zoom. We recruited twenty 4- to 10-year-old children
located in the U.S. and the U.K. (Mage: 6.7, range: 4.1 to 10.1 yrs, 40% female, all White). Parents
were sent a consent form and provided their verbal consent at the start of the testing session both for
their child’s participation and for the session to be video-recorded. At the end of the session, parents
indicated video-sharing permissions. Children received a certificate of participation to thank them for
their participation. The experiment took approximately 10 minutes to complete and the entire testing
session lasted approximately 20 minutes.

C.2.2 Procedure

We created five scenarios based on the scenarios used in the experiment with adults and collaborated
with an artist on Fiverr to illustrate them, yielding 15 scenarios in total (5 stories with 3 endings each).
Children saw three scenarios (1 compliance, 1 loophole, 1 non-compliance) displayed and narrated
over Zoom by the experimenter. The three scenarios children saw, the condition of each scenario and
the order of the conditions were pseudo-randomized across participants.

Children were told that they were going to hear stories about children and their parents, and that in
each story the experimenter would need their help to figure out how much trouble the child would get
into for what they were doing. For each scenario, after hearing the parent’s request, children were
asked to repeat it to encourage them to pay attention; the experimenter then re-stated the request,
so children heard the request twice and stated it once. After learning how the child protagonist
responded to the request, children were asked: “How much trouble will (child protagonist) get into
for (behavior)?” Children indicated the level of trouble on a 4-point scale, with each point represented
as a different colored face expressing a different affect. Children received training and practiced
using the scale ahead of time. Children could indicate their choice by the label of the face, the color
of the face, or both. Finally, for each scenario, children were asked, “And why will (child protagonist)
get into (selected level of trouble)?”

D Results

We conducted a mixed effects linear regression predicting children’s ratings of the degree of trouble
on a 4-point scale (number from 0-3) with main effects of condition (3-levels: compliance, loophole,
non-compliance) and age-group (2-levels: younger, older determined by a median age split), as well
as their interaction with random intercepts by subject and random intercepts and effects of condition
and age-group by scenario. A few children said the child protagonist would get into an amount of
trouble in between two points on the scale; for these responses, which were rare (n = 4 / 60), we
coded them at the mid-point between the integers that corresponded to the two scale-points (i.e., ‘in
between a little bit of trouble and some trouble’ would be coded as 1.5). All other responses were
coded as an integer from 0 - 3. The younger age group (4.1 - 6.1 yrs) consisted of children who were
below the median age (6.2 yrs), and the older age group (6.2 - 10.1 yrs) consisted of children equal in
age to or older than the median age.
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