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Children need to learn to persist through challenges, yet adults sometimes step in to solve problems for them.
Here, we looked at how adult taking over related to children’s persistence. In an observational study (N = 34,
ages 4–8), we found that parents who took over more often during a challenging puzzle task rated their chil-
dren as dispositionally less persistent. To establish whether taking over can cause reduced persistence, we ran
two preregistered experiments (N = 150, ages 4–5). Children assigned to a taking over condition persisted less
on a subsequent task compared to those in a teaching or a baseline condition. Reframing the context did not
ameliorate the negative impact of taking over. The results suggest that taking over impairs children’s persis-
tence.

The ability to persist through challenges has conse-
quences for everything from learning in school, to
succeeding at work, to maintaining social connec-
tions (Eskreis-Winkler, Shulman, Beal, & Duckworth,
2014; Gottfried, 1985; Mischel, Shoda, & Rodriguez,
1989). Individual differences in persistent behavior
correlate with later academic and cognitive outcomes
(Banerjee & Tamis-LeMonda, 2007; Martin, Ryan, &
Brooks-Gunn, 2013; Messer et al., 1986; Mokrova,
O’Brien, Calkins, Leerkes, & Marcovitch, 2013), but
we know relatively little about how to foster persis-
tent behavior in young children. Here, we examine
how caregiver and adult behavior influence effortful
behavior in young children, with the goal of provid-
ing specific, concrete suggestions for how adults can
promote children’s persistence.

In correlational work with infants and toddlers
in Western cultures, parenting that is supportive
(e.g., praise, smiling), promotes autonomy (e.g., ver-
bal feedback, helpful scaffolding, responsive to
child direction), and uses process praise (e.g., prais-
ing effort, not ability) is related to children’s current
and future task persistence up to 1 year later (Dea-
ter-Deckard, Petrill, Thompson, & DeThorne, 2006;
Frodi, Bridges, & Grolnick, 1985; Kelley, Brownell,
& Campbell, 2000; Lucca, Horton, & Sommerville,
2019; Prendergast & MacPhee, 2018; Yarrow, Mor-
gan, Jennings, Harmon, & Gaiter, 1982). This form
of supportive parenting is theorized to encourage
children’s persistence by fostering the development
of self-efficacy and a sense of competence. Parent-
ing that is intrusive and controlling (e.g., giving
many directives without letting the child take inde-
pendent action, completing tasks for the child), on
the other hand, has been negatively related to
young children’s state persistence (Mokrova,
O’Brien, Calkins, Leerkes, & Marcovitch, 2012),
potentially through undermining children’s feelings
of competence and autonomy.

Experimental work has also shown that adults’
actions and words can shape young children’s per-
sistence in a given moment. For example, infants
make more attempts to activate a toy after watch-
ing an experimenter effortfully succeed in reaching
her goals on two different toys (Leonard, Lee, &
Schulz, 2017). Similarly, preschoolers spend more
time trying to open a secretly impossible box after
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watching an experimenter put in effort to open a
similar box (Leonard, Garcia, & Schulz, 2019; see
also Zimmerman & Blotner, 1979). This effect is
amplified when the adult also states aloud that she
values hard work (Leonard et al., 2019). When
adults praise children for their effort (“process
praise”), children consistently persist longer than
when they are praised for their ability (“person
praise”; Cimpian, Arce, Markman, & Dweck, 2007;
Kamins & Dweck, 1999; Mueller & Dweck, 1998).

However, correlational and experimental
research in this area rarely overlap to create a full
picture of how adult practices causally impact chil-
dren’s persistence. Correlational studies have identi-
fied which parenting practices relate to state
persistence but leave open the question of causality
(a particular concern because persistence is some-
what heritable; Deater-Deckard et al., 2006). More-
over, correlational work also tends to aggregate
specific parenting behaviors into larger constructs,
making it hard to know exactly which parenting
behaviors relate to children’s persistence. Experi-
mental work on adult language and actions shows
causality, but may not reflect common parenting
practices. For example, in an observational study,
only 3% of parents’ child-directed speech included
child-directed praise (Gunderson et al., 2013). Fur-
thermore, past work on the relationship between
parenting and children’s persistence is often con-
founded with children’s IQ. In many studies, chil-
dren’s persistence is measured as their time spent
working on a challenging, but possible, cognitive
task, like shape sorting (e.g., Frodi et al., 1985;
Lucca et al., 2019; Mokrova et al., 2012). Individual
differences in children’s IQ may influence not only
their ability to succeed on, but also their interest in
and approach toward, these tasks. This leaves open
the question of whether prior studies showing cor-
relations between parenting behaviors and chil-
dren’s persistence may actually be capturing
relationships between parenting and cognitive
development more broadly.

In the current investigation, we bring together
correlational and experimental approaches to look
at how common parenting behaviors causally shape
children’s trait and state persistence irrespective of
IQ. In an exploratory first study, we asked which
parenting practices, elicited during a parent–child
interaction task involving challenging puzzles, cor-
related with trait persistence in a socially and eco-
nomically diverse sample of 4- to 8-year-old
children. We hypothesized that parenting behaviors
that support autonomy (helpful instructions, peda-
gogical questions, encouragement) would positively

relate to children’s persistence, while parenting
behaviors that undermine autonomy (doing the
puzzle for the child, quitting) would negatively
relate to children’s persistence. In two preregistered,
random assignment experiments, we then tested the
causal direction of our correlational results from
Study 1 in independent samples of 4- to 5-year-old
children. We chose to focus on children who are
about to enter or just beginning formal education to
probe how adult behavior influences children’s per-
sistence when they are learning many formative
skills.

To capture children’s persistent behavior, we
took a two-pronged approach. In Study 1 we mea-
sured children’s persistence with parent report,
which quantifies persistent behavior across contexts,
to explore how parenting behaviors related to chil-
dren’s global trait persistence, controlling for chil-
dren’s IQ. In Studies 2 and 3, we measured
persistence as children’s time spent trying to do a
secretly impossible task, to ask how short-term
manipulations change children’s state persistent
behavior in that moment. This approach allowed us
to investigate whether parenting behaviors that cor-
relate with children’s trait persistence also causally
impact children’s state persistence.

Study 1

Method

The Institutional Review Board at the University
of Pennsylvania approved Studies 1, 2, and 3. Par-
ents provided informed, written consent for their
children’s participation. Eight-year-olds gave writ-
ten assent. Children younger than 8 verbally
assented to participation.

Participants

Participants were recruited as part of a larger
neuroimaging study through advertisements on
public transportation, partnerships with local
schools, outreach programs, and social media ads.
Our study focused on 34 children (19 female) who
had usable data on both relevant measures (a par-
ent–child interaction task and the Colorado Child-
hood Temperament Inventory (CCTI), see below.
Six participants were excluded from the parent–
child interaction task for not complying with task
instructions (n = 3), not speaking in English (n = 1),
or not agreeing to video recording (n = 2)). Chil-
dren were between the ages of 4 and 8 (M = 6.22,
SD = 1.44).
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The racial and ethnic makeup of the sample was
as follows: 62% Black, 26% Hispanic or Latino, 21%
Multiracial, 15% White, and 3% Other. Average
parental education ranged from 12 to 19 years
(M = 13.65, SD = 2.31). For a subset of participants,
parent report of annual family income was avail-
able (range: $2.5K–$175K, M = $45K, SD = $47K).

Child Persistence

Child persistence was measured via parent report
on a slightly modified “attention span-persistence”
subscale of the CCTI (Rowe & Plomin, 1977; Cron-
bach’s a = .79; see Supporting Information). This
measure captures children’s global persistence (e.g.,
“child persists at task until successful”) and has
been linked to later academic outcomes (McClel-
land, Acock, Piccinin, Rhea, & Stallings, 2013).

Child Fluid IQ

Children less than 7 years 8 months of age com-
pleted the Wechsler Preschool & Primary Scale of
Intelligence (WPPSI) matrix reasoning subscale
(n = 25). Older children completed the Wechsler
Intelligence Scale for Children (WISC) matrix rea-
soning subscale (n = 9). Standard scores were used
in the analyses.

Parent–Child Interaction Task

Parenting behavior was coded from the video of
parents and children completing a challenging puzzle
task. Parents were given written instructions that
said, “See how many of these puzzles your child can
make,” along with a book of the six hardest WISC
block design items and one easy demonstration puz-
zle (see https://osf.io/j52sf/ for exact puzzles). Puz-
zles were taken from the WISC to ensure that
children had never seen the puzzles before as they
cannot be purchased from a store, and because norms
are available, to ensure that the puzzles were suffi-
ciently challenging for children to complete on their
own. This paradigm was designed to elicit parents’
responses to seeing their children struggle. They were
told they would have 5 min to complete the task and
that a timer would go off when time was up.

Two trained coders independently coded block
design task videos (35% double-coded, interrater
reliability: r = .96–1.0). We coded the number of
instances of the following parent behaviors: encour-
agement (e.g., “keep trying,” “you got this”), direct
instruction (e.g., “find the red piece,” “put it here”),
indirect instruction (e.g., parent covers up the

picture to focus child on just one block), pedagogi-
cal questions (e.g., a question that is intended to
teach, such as “do you think your puzzle looks like
the picture?”; see Yu, Bonawitz, & Shafto, 2019),
taking over (e.g., parent places a piece of the puzzle
for the child), and giving up (e.g., parent encour-
ages quitting puzzle before completion, “let’s stop
and just try the next one”; for full coding procedure
see Supporting Information).

The coding scheme was developed based on
video from eight pilot participants for whom CCTI
scores were not available. None of the parents used
either person or process praise, so praise was not
coded in the sample here. All parents used encour-
agement, direct instruction, indirect instruction, and
taking over. Six out of eight parents used pedagogi-
cal questions, and one parent gave up. Descriptive
statistics of all parenting behaviors in the final sam-
ple are shown in Figure 1.

Analysis Plan

This study was exploratory. We tested for corre-
lations between children’s persistence and parenting
behaviors and for correlations among parenting
behaviors. All parenting behaviors, except for direct
instruction and encouragement, were not normally
distributed (Shapiro–Wilk ps < .05), so we con-
ducted Spearman correlations (see Figure 1). To
correct for multiple comparisons, we used the Ben-
jamini–Yekutieli false discovery rate (FDR; Yekutieli
& Benjamini, 1999).

Results

As shown in Figure 1, the only parenting behav-
ior that related to children’s trait persistence was
taking over (q(32) = �.58, FDR-corrected p = .004).
One parent took over at an outlying rate (more
than 1.5 times the interquartile range above the
third quartile); when this child was removed from
the analysis, the relationship was stronger (q
(31) = �.67, FDR-corrected p < .001). Neither child
persistence nor taking over was significantly related
to age, parent education, income, gender, race, eth-
nicity, or children’s fluid IQ (see Supporting Infor-
mation for details). The relationship between
children’s trait persistence and taking over was sig-
nificant after controlling for age, parent education,
income, gender, race, ethnicity, and children’s fluid
IQ (q(32) = �.44, p = .02).

Taking over was negatively related to indirect
instruction (q(32) = �.53, FDR-corrected p = .02),
suggesting that these two behaviors tradeoff when
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children struggle. Although effect sizes were in line
with previous work (Prendergast & MacPhee,
2018), positive parenting behaviors (encouragement,
pedagogical questions, and indirect instruction)
were not reliably related to child persistence in this
small sample.

Discussion

The results from Study 1 show that parents who
took over more often rated their children as less
persistent. However, the correlation between paren-
tal taking over and child persistence could emerge
for many reasons. Parents and children may share
temperament, including impatience or high novelty
preference, due in part to shared genetics or experi-
ences (i.e., with stress or trauma; Deater-Deckard

et al., 2006; Suor, Sturge-Apple, Davies, & Cicchetti,
2017). Alternatively, parents might take over when
they believe their children are genuinely not very
persistent. Children might also infer that if their
parents usually step in to solve hard problems for
them, then they do not need to try. In order to
inform parenting interventions, it is important to
understand the direction of the relationship
between adult taking over and children’s persis-
tence. Thus, we next wanted to evaluate whether
taking over causes children to be less persistent.

Study 2

In a preregistered experiment (https://osf.io/s4r2j)
we tested whether having an adult take over
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Figure 1. Spearman correlations between parenting behaviors and Colorado Childhood Temperament Inventory (CCTI) attention span-
persistence in Study 1. Means and standard deviations are reported for all parenting behaviors as mean (SD) below their corresponding
labels. Correction for multiple comparisons was conducted with false discovery rate (FDR). *Corrected p < .05. The only parenting
behavior that significantly related to CCTI attention span-persistence with FDR correction was taking over. The gray dot in the scatter
plot is an outlier for parent taking over (more than 1.5 times the interquartile range above the third quartile). [Color figure can be
viewed at wileyonlinelibrary.com]
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during a difficult task caused children to be less
persistent on a subsequent task. Children were ran-
domly assigned to one of three conditions: a taking
over condition, in which the experimenter stepped
in and solved hard puzzles for children, a teaching
condition, in which the experimenter helped scaf-
fold children’s puzzle solving, as well as a no
manipulation baseline condition. The teaching con-
dition was inspired by previous studies on support-
ive parenting (e.g., Frodi et al., 1985; Kelley et al.,
2000; Prendergast & MacPhee, 2018).

Method

Participants

Children were recruited from an urban children’s
museum. A power analysis indicated that 30 partici-
pants per condition were required for a power of 0.80
(see Supporting Information for details). We set an age
range of 4- to 5-year-olds to maximize recruitment at
the children’s museum, which is designed for young
children. Importantly, the relationship between paren-
tal taking over and children’s persistence in Study 1
did not differ between 4- to 5-year-olds and 6- to 8-
year-olds (t(29) = �1.17, p = .25). Ninety-six children
were recruited for the study, but six were excluded (fi-
nalN = 90;M = 4.90 years, SD = 0.57; 47 female) due
to preregistered exclusion criteria (see Supporting
Information for details). Children were randomly
assigned to one of three conditions: taking over, teach-
ing, or baseline (n = 30 per condition). Age (F(2,
87) = .35, p = .70, g2 = .008), parental education (F(2,
86) = .62, p = .54, g2 = .01), and CCTI attention span-
persistence (F(2, 82) = .63, p = .54, g2 = .02) did not
differ across conditions. The racial and ethnic
makeup of the final sample was as follows: 72%
White, 11% Asian, 9% Black, 6% Other, 2% His-
panic or Latino, and 1% Multiracial. Parental edu-
cation ranged from 12 to 20 years (M = 16.34,
SD = 2.28).

Procedure

Children were tested individually in a quiet
room while their parents completed questionnaires
nearby using a tablet. As in Study 1, puzzles were
taken from WISC block design (one easy practice
item and two challenging items; see https://osf.io/
j52sf/ for puzzles). In both the teaching and taking
over conditions, the experimenter demonstrated
how to make the practice picture and then told the
child it was her turn to make the pictures (see
https://osf.io/j52sf/ for script).

In the taking over condition, the experimenter let
the child try to make the puzzle for approximately
10 s, then “took over” by saying “Hmm. . .this is
hard, why don’t I just do it for you” and placed all
the blocks correctly in the puzzle. The experimenter
repeated this procedure again with a second puz-
zle. In the teaching condition, children worked
sequentially on the same two puzzles, but this time
the experimenter helped scaffold the child’s puzzle
building with indirect instruction (e.g., covering up
half of the puzzle with her hands), direct instruc-
tion (e.g., “find a piece that is half white and half
red”), and pedagogical questions (e.g., “does that
look like the picture?”), ensuring that the child
completed the puzzle without the experimenter
physically placing any puzzle pieces. In both condi-
tions, the experimenter reacted positively on the
completion of the puzzles.

Next, the experimenter took away the puzzle
stimuli and introduced the child to another toy.
The baseline condition did not have a pre-puzzle
phase in order to see how children interacted with
the persistence toy with no prior information (just
as in Leonard et al., 2019). The experimenter took
out a wooden box toy and shook it, saying,

This is your toy! It sounds like something’s
inside of there. I wonder if you can open it up?
Why don’t you play with it and see if you can
open it up? If at any point you feel like you can’t
do it, you can play with this other toy [a water
toy] and I’ll come help you.

The experimenter then gave the child a hollow
wooden box toy with an eraser inside. The box
looked like it could open a few ways, but in actual-
ity could only be opened with a secret notch that
was glued shut. We chose the wooden box task for
our dependent measure because it was novel, not
clearly within or outside of children’s ability range,
and unlikely to be related to IQ since it is unsolv-
able and offers no affordances to track progress.
The experimenter placed the water toy about 30 cm
(M = 33 cm, SD = 6 cm) from the child and moved
out of the child’s line of sight while she “reviewed
paperwork.” The experiment ended when the child
started playing with the water toy or after 4 min,
whichever came first (similar in design to Leonard
et al., 2019; see Figure 2).

Analysis Plan

Child persistence was operationalized as total
time spent trying to open the box. Persistence was
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coded from video by two coders, one blind to con-
dition (100% of videos were double-scored with
interrater reliability r > .99). Children’s persistence
did not adhere to a normal distribution (Shapiro–
Wilk p < .001, Skewness = .9), so we ran nonpara-
metric Wilcoxon rank-sum tests to compare condi-
tions. We preregistered first comparing the taking
over condition to the teaching condition and then,
to understand directionality, running follow-up
tests comparing each condition to baseline.

Results

Children in the taking over condition did not
persist as long as children in the teaching condition
(W = 237.5, p = .002, r = �.41; see Figure 3; Table 1
for means and medians), or as long as children in

the baseline condition (W = 606.5, p = .02,
r = �.30). Children’s persistence did not signifi-
cantly differ between the teaching and baseline con-
ditions (W = 393, p = .40, r = �.11).

A number of control analyses were conducted.
No differences were found by condition for the dis-
tance the water toy was placed from the child (F(2,
87) = .60, p = .55, g2 = .01; means per condition—
taking over: 32.8 cm, teaching: 32.9 cm, baseline:
34.4 cm) or the number of times the experimenter
talked to the child during the persistence part of
the task (F(2, 87) = .25, p = .78, g2 = .01; means per
condition—taking over: 0.97, teaching: 1.23, base-
line: 1.03). Additionally, because the experimenter
might have conveyed more positive affect while
handing the toy to the child in the teaching and
baseline conditions, a second coder rated the

Figure 2. Schematic of Study 2 and 3. In Study 2, children were randomly assigned to one of three conditions: taking over, teaching, or
baseline. In the taking over condition, the experimenter stepped in and solved two puzzles for children. In the teaching condition, the
experimenter helped children solve two puzzles. In the baseline condition, there was no demonstration. In Study 3, children were ran-
domly assigned to the taking over condition (same setup as in Study 2), or the turns condition, in which the experimenter also took
over and solved puzzles, but in the context of a game in which they take turns. In both studies, children were given a wooden box to
play with after the manipulation. The box sounded like it had something inside of it but was secretly impossible to open. Children were
told that they could play with the water toy when they were all done playing with the box and were timed out at 4 min. [Color figure
can be viewed at wileyonlinelibrary.com]
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experimenter’s positive affect while handing over
the toy on a Likert scale (1 (negative)–7 (positive)),
blind to conditions. Experimenter affect did not dif-
fer by condition (F(2, 87) = .19, p = .83, g2 = .004;
means per condition—taking over: 4.33, teaching:
4.43, baseline: 4.37). To further make sure that
experimenter behavior did not differ by condition
during the introduction of the second toy, the same
coder (blind to condition) tried to guess what con-
dition (taking over, teaching, no idea) each child
was in just from watching the introduction of the
wooden box toy for the taking over and teaching
conditions. They guessed 25% percent correctly, not
significantly different from chance (v2(1,
n = 60) = 0.33, p = .85). Thus, experimenter behav-
ior did not systematically vary by condition during
the persistence part of the task.

In preregistered secondary analyses, parent rat-
ings of persistence (CCTI) did not relate to chil-
dren’s persistence on the box task (all ps > .2; see
Supporting Information for details). Across condi-
tions, parent education was negatively related to
children’s persistence on the box task (q(87) = �.25,

p = .02). There was a significant negative relation-
ship between parent education and persistence in
the baseline condition (q(28) = �.47, p = .009) and
in the taking over condition (q(27) = �.44, p = .02),
but not in the teaching condition (q(28) = .02,
p = .90). Within and across conditions, children’s
persistence did not relate to age, race, or ethnicity
(see Supporting Information for details). However,
across conditions, but not within condition, girls
persisted more than boys (W = 1,274.5, p = .03,
r = �.22).

Discussion

Study 2 shows that taking over impairs persis-
tence on a subsequent task. However, taking over
is common, especially when a task needs to be
done quickly or requires adult skills. This raises the
question of what adults can do to reframe taking
over so that it has less of an impact on children’s
motivation. In Study 3, we explored one potential
way adults can reframe taking over and tested
whether it reversed the demotivating effects.

Study 3

In a second preregistered experiment (https://osf.
io/b2947) we tested whether adults can take over
without demotivating children by reframing the
context to be one in which the experimenter took
over because it was their turn in a turn taking
game. We compared children’s persistence in the
taking over condition to the turns condition, in
which the experimenters’ actions were the same,
but their words differed. We hypothesized that chil-
dren in the turns condition would not infer that the
experimenter would always take over when tasks
were hard, but rather that they took over in the
game because they were adhering to the norms of a
“turn taking game”. Thus, we predicted that chil-
dren in the turns condition would try harder than
children in the taking over condition.

Method

Participants

Children were recruited from an urban children’s
museum. A power analysis indicated that 30 partic-
ipants per condition were required for a power of
.80 (see Supporting Information for details). Seventy
children were recruited for the study, but 10 were
excluded (final N = 60; M = 4.79 years, SD = 0.49;

*
**

Figure 3. Results from Study 2. Children persisted significantly
longer in the teaching condition and in the baseline condition
than in the taking over condition. Black diamonds represent
group means. *p < .05, **p < .01. [Color figure can be viewed at
wileyonlinelibrary.com]

Table 1
Medians, and Means and Their 95% Confidence Intervals From a
Bootstrap with 10,000 Samples for Child’s Persistence (Seconds) in
Study 2 and Study 3

Median M M95% CI

Study 2 Taking over 32.5 57.7 38.5, 75.0
Teaching 80.5 111.0 82.4, 138.2
Baseline 63.5 106.0 73.2, 135.8

Study 3 Taking over 34.5 64.6 34.9, 90.0
Turns 48.0 93.0 61.4, 122.4
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26 female) due to preregistered exclusion criteria
(see Supporting Information for details). Children
were randomly assigned to one of two conditions:
taking over or turns (n = 30 per condition). Age (t
(58) = �1.19, p = .24, d = .31) and parental educa-
tion (t(58) = 0.21, p = .83, d = .05) did not differ
across conditions. The racial and ethnic makeup of
the final sample was as follows: 42% White, 25%
Black, 17% Hispanic or Latino, 12% Asian, 10%
Multiracial, and 8% Other. Parental education ran-
ged from 12 to 20 years (M = 16.53, SD = 2.44).

The same stimuli from Study 2 were used here
except for one small modification. The first block
design given to children was switched to a slightly
harder one because one child in Study 2 was able
to solve it before the experimenter took over (see
https://osf.io/j52sf/ for exact materials).

Procedure

As in Study 2, in both conditions, the experi-
menter demonstrated how to make the practice pic-
ture and then told the child it was their turn to
make the pictures (see https://osf.io/j52sf/ for
exact script). The taking over condition was the
same as in Study 2.

In the turns condition, the experimenter explained
that they were going to play a game in which they
took turns. The experimenter actions were the same
as those in the taking over condition—they let the
child try to make the puzzle for around 10 s and
then took over—however, when they took over they
said “now it’s my turn.” Importantly, they also
noted that the puzzles were hard in the turns condi-
tion, saying “hmm this is hard.” After the experi-
menter finished the puzzle, they introduced children
to the second puzzle saying, “your turn,” and then
took over after 10 s to complete the second puzzle.
Just as in Study 2, the experimenter took away the
puzzles and introduced the child to the impossible
wooden box. See Method in Study 2 for specifics on
how persistence was measured (see Figure 2).

Analysis Plan

Child persistence was again operationalized as
total time spent trying to open the box. Persistence
was coded from video by two coders, one blind to
condition (100% of videos were double-scored with
interrater reliability r > .99). Again, we expected
(see https://osf.io/b2947) and confirmed that chil-
dren’s persistence did not adhere to a normal distri-
bution (Shapiro–Wilk p < .001, Skewness = 1.15), so
we ran nonparametric Wilcoxon rank-sum tests to

compare conditions. We preregistered comparing
the taking over condition to the turns condition.

Results

Children in the turns condition persisted longer
on the box task than children in the taking over
condition, although not significantly (W = 340,
p = .10, r = �.21; see Figure 4, Table 1 for means
and medians).

Given the trend level result, we ran a simulated
power analysis to determine the sample that would
be needed to find a significant result with
power = .80. Using the data from this experiment,
we ran 10,000 Wilcoxon rank-sum tests with vari-
ous samples bootstrapped with replacement and
coded each significant model as 1 and each insignif-
icant model as 0. Dividing the number of significant
models by the total number of simulations gives us
an estimate of our simulated studies’ power. We
found that we would need around 90 participants
per condition for a power of .80.

Within and across conditions, children’s persistence
did not relate to parent education, gender, race, or eth-
nicity (see Supporting Information for details).
Although there was no significant relationship
between age and children’s persistence across condi-
tions (q(58) = .15, p = .26), or in the turns condition (q
(28) = �.13, p = .49), there was a significant positive
relationship between age and children’s persistence in
the taking over condition (q(28) = .41, p = .02).

Discussion

We found that children in the turns condition
persisted longer than children in the taking over
condition, although not significantly. Thus,
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Figure 4. Results from Study 3. There was no statistical differ-
ence in children’s persistence between the taking over and turns
conditions. Black diamonds represent group means. [Color figure
can be viewed at wileyonlinelibrary.com]
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changing the context and language of the adult
who took over was not enough to reverse the
demotivating effect of an adult solving a task for a
child.

General Discussion

We found that when adults take over and solve
hard problems for children, children persist less.
First, we showed that parental taking over nega-
tively relates to parent report of child persistence.
Then, in an experimental study, we demonstrated
that taking over causes children to persist less on a
subsequent difficult task. Finally, in a second exper-
imental study, we found that changing the lan-
guage and context of taking over slightly, but not
significantly, ameliorated the negative impact of
taking over on children’s persistence.

The current investigation adds to the decades-
long research interest in the relationship between
parenting practices and children’s persistence. The
majority of studies have been on behaviors that
improve persistence, with experimental work point-
ing to process praise (which is rare in real life), and
observational work pointing toward parental
warmth, scaffolding, and encouragement. Our find-
ings suggest that it may be easier to demotivate
children than to motivate them: effect sizes for tak-
ing over and giving up on children’s persistence
were larger than effect sizes for positive behaviors,
and taking over had a larger impact than support-
ive teaching as compared to baseline. However,
future work is needed to directly compare effect
sizes for other positive behaviors, like encourage-
ment and process praise, with demotivating behav-
iors like taking over.

Although there has been prior work on negative
impacts on children’s persistence, it focused on the
construct of “intrusive parenting” (Mokrova et al.,
2012), which includes not only the taking over
behavior studied here, but also behaviors such as
providing unsolicited help and instructions, which
would fall into the “direct instruction” code in this
study (Grolnick, Gurland, DeCourcey, & Jacob,
2002; Mokrova et al., 2012). By studying specific
behaviors, rather than constructs that include multi-
ple behaviors, our approach points toward more
specific intervention strategies to improve children’s
persistence. Furthermore, we show that taking over
has a negative impact on state persistence even
when the agent is a new acquaintance, suggesting
that interventions could be targeted broadly toward
people who work with children.

Taking over decreases children’s persistence
through at least two possible cognitive mechanisms.
One, taking over signals to children that these tasks
are too hard for them and that they are unlikely to
be able to succeed on their own (see Gweon &
Schulz, 2011, for work showing that children distin-
guish whether tasks are difficult due to the agent’s
ability or the task not working). Two, taking over
teaches children that when tasks are hard, an adult
will do them for you. Note that children in the
teaching condition may also learn that they are
unlikely to be able to succeed on their own, since
the adult helps them solve the puzzles. The fact
that children in the teaching condition persist more
than those in the taking over condition indicates
that thinking the task requires adult help is not suf-
ficient to demotivate children—they must also
believe either that they are incapable of the task or
that the adult will likely step in to do the task for
them. Experimental work could illuminate which
inferences most strongly demotivate children.

In Study 1, the relationship between encourage-
ment, pedagogical questions, and indirect instruc-
tion and children’s persistence was positive but did
not reach significance, possibly due to the relatively
small sample size. Similarly, children in the teach-
ing condition of Study 2 did not persist more than
children in the baseline condition. Although chil-
dren in the teaching condition did successfully
solve the puzzles with help from the experimenter,
the puzzles were difficult, and children did not
have any evidence that the box toy was actually
possible to open. The combined expectations of dif-
ficulty and uncertainty of success have been shown
to negatively impact children’s persistence com-
pared to conditions in which children know the
task is difficult, but possible (Leonard et al., 2019).
Teaching may bolster children’s persistence in con-
texts in which children know that the probability of
their success is higher.

Children in the teaching condition had more
time to interact with the puzzles than children in
the taking over condition. Thus, one alternative
explanation is that children in the teaching condi-
tion learned some sort of broader social norm that
they should persist on the tasks at hand. However,
we think this interpretation is unlikely considering
that children in the teaching condition did not per-
sist more than children in the baseline condition
who did not previously interact with the puzzles or
an experimenter.

We were not able to reverse the demotivating
effects of taking over by reframing these actions in
the context of a game in which the experimenter
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and child take turns. In line with previous work,
our results suggest that, at least in the current con-
text, actions speak louder than words (Leonard
et al., 2019; Rushton, 1975). Importantly, we did
replicate the taking over result in Study 2—the
means and medians across studies are nearly identi-
cal (see Table 1). A simulated power analysis
revealed that the turns manipulation may just be a
weak effect that would appear only with a large
sample. Future work may try to increase the salience
of the context change, perhaps by having the adult
and child take more turns per puzzle (instead of the
adult just completing it in one go). Furthermore, dif-
ferent contexts (parents being in a rush vs. a danger-
ous situation) may require different strategies to
ameliorate the negative effects of taking over.

One open question is what causes parents to take
over. Parents who took over more often gave less
direct instruction, and also tended to give up more.
Perhaps parents who are stressed, easily frustrated,
or impatient take over more, and have less band-
width to patiently teach (Deater-Deckard, 1998).
Perhaps parents learn to take over from observing
their own parents or other models in their commu-
nities (Neppl, Conger, Scaramella, & Ontai, 2009),
or have children who elicit more help because they
are temperamentally more reactive or have learned
that this is an effective strategy. Importantly, taking
over was not related to socioeconomic status, race,
or ethnicity.

Parent education and income were not related to
parent report of persistence, nor to taking over.
However, children whose parent had completed
less formal education persisted longer on the box
task in Study 2, but not in Study 3. It is therefore
unclear whether persistence is indeed stronger in
children from lower SES backgrounds (in contrast
to findings from Brown, 2009; Evans, 2016, but con-
sistent with a “hidden talents in harsh conditions”
framework, see Ellis, Bianchi, Griskevicius, &
Frankenhuis, 2017), or whether children from differ-
ent backgrounds interpret the specific instructions
and features of the task differently. For example,
children from diverse backgrounds may have dif-
ferent familiarity with these objects (even though
we attempted to pick novel objects), differently
assess the value of completing the goal (opening
the box) or discovering new information (what is
inside the box), or have different expectations of
how to behave in the experimental context. It is dif-
ficult to interpret individual differences in the con-
text of an experiment with randomized assignment
because children’s backgrounds may interact with
condition assignment.

We used different measures of persistence to
capture trait persistence (parent report) and state
persistence (time working on an unsolvable puzzle).
These two measures did not significantly relate to
each other in Study 2. The parent report measure
necessarily measures persistence from the parent’s
perspective, and children likely vary in behavior
around different adults (i.e., persist more around
adults who take over less). Furthermore, parents
likely vary in their ability to recognize and extract
patterns in their children’s behavior. The box task,
on the other hand, has only been previously used
in experimental manipulations and thus, has not
yet been validated as an individual difference mea-
sure. In other words, children’s performance on the
box task may reflect their persistence in a given
moment, but not their average, or trait, persistent
behavior across days. The parent report measure
(CCTI attention-span persistence), on the other
hand, likely captures children’s average persistence
across days better than their persistence on any
given day. However, future work is needed to
develop naturalistic, reliable, and repeatable mea-
sures of children’s persistence and to explore how
taking over impacts persistence across longer time
scales.

This study had four main limitations. First, we
observed parenting behavior during a semi-struc-
tured in-laboratory task, which may not reflect
broader parenting behaviors outside of the labora-
tory. Second, although Study 2 showed that the
experience of taking over can cause children to per-
sist less, it does not prove that relationships
observed in Study 1 were environmental, as they
could be due in part to shared genetics (Deater-
Deckard et al., 2006). Furthermore, demographics
differed between studies and neither matched the
demographics of the United States (though note
that this is a common problem in psychology
research). Third, our samples were limited to a
Western, Educated, Industrialized, Rich, and Demo-
cratic country (WEIRD) and thus we cannot address
how our findings might vary by culture. Fourth,
we did not collect data on children’s learning, so
we could not test whether parenting or persistence
measures relate to academic outcomes or other
important real-world behaviors.

In sum, we found that children persist less when
adults take over. Our results suggest that interven-
tions to help parents and educators take over less,
and let children struggle in some situations, may
lead to greater persistence in young children.
Future work is needed to determine the best way
to encourage parents to change their behaviors, and
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to test whether behavior change enhances persis-
tence over longer time scales. That said, there are
clearly situations in which adults need to take over,
both under ordinary time pressures and in urgent
or high-risk situations. A critical question moving
forward is how adults can take over without demo-
tivating children. Our effort to undo the negative
impact of taking over by reframing it as “taking
turns” was not successful. Perhaps reassuring chil-
dren that they are capable and that they do not
need (and will not get) help, might be more impact-
ful. However, considering that in many situations,
children pay more attention to adults’ actions than
to their words (Leonard et al., 2019; Rushton, 1975),
verbally reframing taking over might not be
enough. Luckily, many parenting interactions are
not especially urgent: when possible, it might be
worth leaving the house 10 min later to let your
child work hard to tie her own shoes.
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