Electronic Supplemental Materials: Methods and Analyses
Economic Trust in Young Children
General setup for studies
As described in the main text, these studies involved a trust game setup in which a child
‘lender’ could choose whether to invest an endowed token in a partner ‘trustee’—who may or may
not reciprocate. We used a physical instantiation of these components to make the game less
abstract and more child-friendly (see Figure 1 in the main text, and Figure S1 for a bird’s-eye
view). In particular, on each trial the child was endowed with a token and faced a choice between
placing that token in their personal ‘bank,’ or using it to complete an array of tokens in a tray
(labeled ‘the coin game’ for participants). If the child placed their token in an array, thereby filling
a tray with 4 total tokens, then the child could push the tray through the box to the other side.

Figure S1: Diagram of setup for trust studies. (a) In Study 1, the child played a
nonsocial version of the game in which they could enact both roles. In the Access
condition they had access to tokens pushed through the apparatus to the other side
(wall was absent), whereas in the No Access condition a wall blocked them from
retrieving those coins. (b) In the Dictator condition in Study 2, the partner’s access
to the child’s bank was physically blocked; thus, the partner was unable to
reciprocate sharing in this context and placed all obtained tokens in the partner’s
bank. (b). In the Investment condition from Study 2 and both partner conditions in
Study 3, the partner had access to both their own and the child’s bank. Note that in
a given trial children only saw and had access to one of the trays (as depicted in
Fig. S2). Trials were completed in blocks of 4; within a block only the one tray in
use on that trial was visible; the other four were blocked by an opaque lid. The
apparatus was re-set for the next block of four trials.
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Figure S2: Photos of trust study apparatus and materials. (a) The child played
the social games in Studies 2 and 3 with an interactive, toddler-sized puppet. On a
given trial, the child could choose to complete a tray of tokens and then push it over
to the partner, who then made a resource distribution decision. Trays not in use on
a given trial were blocked by a lid. (b) Example of the male puppet. (c) The game
was played for ‘tokens” (red poker chips) that could be exchanged for prizes after
the game was complete. (d) On a given trial the child could either place a token in
her personal bank (pictured) or complete an array of four token as shown in panel
(a). (e) In the Dictator condition in Study 2, the child had access to their own bank,
but the partner’s access was physically blocked by a barrier. (f) The partner always
had access to their own bank. The two player’s banks were placed on different sides
of the apparatus and had different color lids.
Setup. Children were tested individually in a laboratory. During a warm-up period of 5-10
minutes, the primary experimenter E1 (female) established rapport with the child and obtained
parental consent in a waiting area. She then introduced the tokens (red poker chips, referred to as
“coins”) and explained how tokens could be traded for prizes: children viewed shelves displaying
low-value items (pens, paper clips), medium-value items (stickers, keychains), and high value
items (bouncy ball, slinky) on different tiers. Each shelf had a photo of either a small, medium, or
large number of tokens attached to it, and E1 explained that if the child earns “these many coins”
(pointing to the corresponding photo), she could pick prizes from the respective shelf. They then
entered the testing room with the game apparatus, while the parent observed from a separate room.
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Apparatus dimensions: The apparatus was placed on a child-sized table in the center of
the room (47 cm high, 60 cm wide, 106 cm long). The apparatus was a box of 50 x 60 cm with a
transparent Plexiglass cover. It contained 4 trays of 9 x 30 cm, each with 4 compartments. White
coverings sat on the Plexiglass above each inactive tray and were moved to indicate which tray
would be played with next. Player A could insert tokens through a slot above each tray that then
fell into the first compartment and insert a stick (70 x 5 x 1 cm) through another, wider slot
underneath to push the tray through the apparatus so that it came out the other side of the box for
Player B to access them. A red T-shaped blocker was inserted between the tray and Player B’s side
for the experimenter 1 to signal when Player A could to insert the stick to push the tray through.
Apparatus demonstration. This was always administered once the child entered the testing
room to ensure that children understood the mechanics of the apparatus and the rules of the game.
E1 asked the child to stand on Player A’s side. There were three trays in the apparatus, with 4, 3,
and 1 token(s), respectively. E1 explained that when a tray is completely filled with 4 tokens, she
would take the red blocker out and the child could use the stick to push the tray out. The child was
asked to use the stick to push the tray out, walk around to Player B’s side and put the tokens into
her bank. They went back to Player A’s side and E1 showed that the second tray had only 3 tokens
on it. She then showed the child that after putting one token through the slot, this tray was now
full and the child could push it through. E1 then showed the last tray with one token on it, placed
another token through the slot, but explained that because the tray is not full, the child does not get
to push the tray through. She then explained that the child could decide to either put a token through
the slot into the tray or keep it by putting it into the child’s own bank. Each bank (glass mason
jars) had a different lid color and sticker attached to it (e.g. a flower) to differentiate them.
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Apparatus comprehension check. Comprehension questions were used to assess whether
children understood the rule that only trays filled with 4 tokens could be pushed across. E1 set up
the trays so that some had three tokens and others only one token. The children could then decide
whether to put a token through the slot or place it directly into their own bank. Children
experienced that they could push the tray through and obtain all 4 tokens from the other side if
they put a token onto a tray with three tokens. If they placed their token on a tray with only one
token, they would not be able to push it and the token was thus lost. Alternatively, they could put
the token in their bank and thus gain one token. In each comprehension check trial, E1 said “You
have two choices. You can put the coin in the tray and push the tray through if it’s full, or you can
keep the coin and put it right in your bank.” Half the time trays had three tokens on them and the
other half one token. The apparatus was set up twice for the comprehension check, with 3 trays
each time placed side by side, with order of the tray’s contents counterbalanced across subjects.

Statistical analyses overview
To analyze trial-by-trial binary responses, we implemented generalized linear mixed
models (GLMM) in R v 3.6 [1] using the lme4 package [2] to fit binomial models with a logit link
function using maximum likelihood. All models included random subject intercepts (to account
for repeated measures) and an individual’s average performance on comprehension check
questions; including comprehension check performance ensured that analyses accounted for any
individual variation in task understanding (for example, between the two age groups). As relevant,
models also included trial number (within condition) when performance across multiple trials per
condition were analyzed, and partner identification response (for Study 3). We then added our
main predictors of interest to subsequent models to test their importance, comparing model fit
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using likelihood ratio tests [3]. Post-hoc pair-wise comparisons of model predictors were computed
using the emmeans package [4]. Graphs showing predicted effects and 95% confidence intervals
(CIs) from these models were calculated using the effects package [5]. We calculated 95%
confidence intervals (CIs) for descriptive statistics using the t-distribution, and graphs depicting
95% CIs as error bars were calculated using within-subject normalized CIs using the methods from
[6], implemented using the RMisc package [7].

Study 1: Access versus No Access
Methods
Participants. We tested N = 16 4-year-olds (M = 4.4 years, range 4.0 to 4.9), with equal
numbers of boys and girls. Two additional children were tested, but excluded because they stopped
participating. Children were identified by their parents as White-Caucasian (75%), Asian (13%),
or of mixed race or other. Families were from a medium-sized city from mixed socio-economic
status, with the majority of parents holding at least a College degree.

Supplemental Results
As described in the main text, we examined the performance of 4-year-olds in our initial
validation study to ensure that children in our youngest age group could understand this complex
social interaction. Analyses reported in the main text reported performance in comprehension
check questions, as well as overall comparisons of mean performance in the Access condition (in
which children could move around the apparatus to take rewards that they had pushed through to
the other side) from the No Access condition (where they could not access rewards; see Figure
S3a-b for mean responses).
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We then examined 4-year-olds trial-by-trial choices using GLMMs to confirm that they
distinguished the Access and No Access conditions when their responses were modeled as a binary
outcome. A base model included trial number (1-8) and average performance on comprehension
check questions. A second model then added condition as an additional predictor, which improved
model fit (LRT: χ2 = 34.54, df = 1, p < 0.0001). This indicates that 4-year-olds did differentiate
these situations, sharing more in the Access condition. A final model then added the interaction
between trial number and condition to examine if there were learning effects or other changes over
trials that differed by condition. In fact, this did not improve model fit (LRT: χ2 = 0.88, df = 1, p =
0.34, n.s.; see Table S1 for parameters and Figure S3c), suggesting that children showed fairly
consistent performance across the session.
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Figure S3: Game comprehension in Study 1 (Access versus No Access). (a)
Children’s mean decisions to transfer a token across all trials; error bars reflect
within-subject 95% CIs. (b) Proportion of children who transferred their token on
their first trial for each condition. (c) Estimated values and 95% CIs for choices to
transfer a token across trials by condition; estimates are derived from mixed models
accounting for subject identity and pre-test comprehension.
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Predictor

Estimate

S.E.

Z

P

Trial number (1-8)
-0.257
0.137
-1.875
= 0.06
Mean comprehension performance
2.693
1.779
1.514
= 0.13
Condition, reference = Access
-2.921
0.934
-3.127
< 0.002
Condition X Trial
0.156
0.166
0.944
= 0.35
Table S1: Factors influencing decisions to transfer tokens in Study 1 (Access
versus No Access). Predictors from the full generalized linear mixed model.
We finally examined children’s first test-trial responses across the two conditions as an
index of their initial intuitions about how to respond to these different contexts. A base model
included average performance on comprehension check questions, and a second model then added
condition as an additional predictor, which marginally improved model fit (LRT: χ2 = 3.57, df = 1,
p = 0.059). This suggests that our youngest age group already differentiated these situations to
some degree on just their first trial.

Study 2: Investment versus Dictator Conditions
Methods
Participants. We tested N = 32 children, n = 16 4-year-olds (M = 4.6 years, range 4.2 to
4.9) and n = 16 6-year-olds (M = 6.5 years, range 6.1 to 6.9), with equal numbers of boys and girls.
All tested children could be included. Children were identified by their parents as White-Caucasian
(73%), African-American (3%), Asian (3%), or of mixed race or other. Families were from a
medium-sized city from mixed socio-economic status, with the majority of parents holding at least
a college degree.
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Supplemental Results
As reported in the main text, in Study 2 we analyzed trial-by-trial binary responses using
GLMMs to examine responses to the Dictator and Investment conditions. Table S2 shows the
predictors from the full GLMM model reported in the paper.
Predictor
Estimate
S.E.
Z
P
Trial number (1-8)
0.066
0.045
1.469
= 0.14
Mean comprehension performance
1.075
0.981
1.096
= 0.27
Condition, reference = Dictator
1.091
0.293
3.726
< 0.0005
Age group, reference = 4-year-olds
-0.890
0.488
-1.822
= 0.068
Condition X Age Group
1.110
0.424
2.616
< 0.01
Table S2: Factors influencing decisions to share tokens in the Investment and
Dictator games (Study 2). Predictors from the full generalized linear mixed model.
As indicated in the main text, additional analyses examined whether learning shaped
children’s preferences by comparing patterns of trial-by-trial responses by condition within each
age group. For each age group, a base model accounted for an individual’s average performance
on comprehension check questions; a second model added condition (Investment versus Dictator);
a third added trial number (1-8) to explicitly test if performance changed over trials; and finally,
the full model added a trial by condition interaction to see if learning patterns differed across the
two conditions. For 4-year-olds, adding condition improved fit (LRT: χ2 = 15.04, df = 1, p <
0.0005), but neither trial (LRT: χ2 = 0.46, df = 1, p = 0.49, n.s.) nor the trial by condition interaction
(LRT: χ2 = 0.09, df = 1, p = 0.76, n.s.) further improved model fit, indicating no learning effects
for the younger age group. For 6-year-olds, adding condition improved fit (LRT: χ2 = 54.98, df =
1, p < 0.0001), but neither trial (LRT: χ2 = 1.97, df = 1, p = 0.16, n.s.) nor the trial by condition
interaction (LRT: χ2 = 0.001, df = 1, p = 0.99, n.s.) further improved model fit, indicating no
learning effects for the older age group either. Figure 2c in the main text graphs the predicted
values for sharing across conditions in each age group across trials.
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Experiment 3: Trustworthy versus Untrustworthy Partners
Methods
Participants. We tested N = 32 children, n = 16 4-year-olds (M = 4.5 years, range 4.0 to
4.9) and n = 16 6-year-olds (M = 6.3 years, range 6.1 to 6.9) from the same population as the
previous study, with equal numbers of boys and girls at each age. Two additional children were
excluded because of experimenter error. Children were identified by their parents as white (84%),
Asian (3%), of mixed race or other (13%).
Coding and reliability. All sessions were videotaped and coded live. A separate rater coded
children’s decision from 25% of videos blind to condition and hypotheses (= 128 trials). Interrater
reliability was perfect.

Supplemental Results
As reported in the main text, in Study 3 we analyzed trial-by-trial binary responses using
GLMMs to examine responses to the Dictator and Investment conditions. Table S3 shows the
predictors from the full GLMM model reported in the paper.
As indicated in the main text, additional analyses examined learning shaped children’s
preferences by comparing patterns of trial-by-trial responses by condition within each age group.
For each age group, a base model accounted for an individual’s average performance on
comprehension check questions and a post-test partner identification question. A second model
added condition (Trustworthy versus Untrustworthy partner); a third added trial number (1-8) to
explicitly test if performance changed over trials; and the full model added a trial by condition
interaction to see if learning patterns differed by condition. For 4-year-olds, adding condition
improved fit (LRT: χ2 = 7.48, df = 1, p < 0.01), as did the inclusion of trial (LRT: χ2 = 4.50, df =
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1, p < 0.05): younger children showed declines in sharing across the session. The trial by condition
interaction did not further improve fit (LRT: χ2 = 0.02, df = 1, p = 0.89, n.s.) indicating that these
within-session changes were similar across both conditions. However, there was a different pattern
for 6-year-olds. In the older age group, adding condition improved fit (LRT: χ2 = 61.80, df = 1, p
< 0.0001), but neither trial (LRT: χ2 = 0.27, df = 1, p = 0.60, n.s.) nor the trial by condition
interaction (LRT: χ2 = 1.11, df = 1, p = 0.29, n.s.) further improved model fit. This indicates that
there were no learning effects in either condition for the older age group. Figure 3c in the main
text shows the predicted values for sharing across trials, by condition for each age group.
Predictor
Estimate
S.E.
Z
P
Trial number (1-8)
-0.089
0.046
-1.941
= 0.052
Mean comprehension performance
-1.056
1.270
-0.832
= 0.40
Partner identification check
-0.645
0.895
-0.721
= 0.47
Condition, reference = Trustworthy
-0.786
0.283
-2.775
< 0.01
Age group, reference = 4-year-olds
1.017
0.537
1.894
= 0.058
Condition X Age Group
-1.600
0.440
-3.638
< 0.0005
Table S3: Factors influencing decisions to share tokens with the Trustworthy
and Untrustworthy partners (Study 3). Predictors from the full generalized linear
mixed model.
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