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A B S T R A C T

Despite the numerous positive benefits of consuming nutritious food, American breakfasts are
notoriously unhealthy. Recent research with U.S. adults found that the resistance to include
nutritious foods at breakfast is due in part to misconceptions about what “breakfast” should be.
Here, we assessed the development of these misconceptions in 4- and 5-year-old children. Similar
to American adults, U.S. children perceive typical breakfast foods as especially appropriate for
breakfast and believe that alternatives typically consumed at lunch or dinner are less suitable for
breakfast. This leads them to be unwilling to add nutritious alternatives to their breakfast re-
pertoire. Unlike U.S. children, Chinese children are not as likely to hold these mistaken beliefs
and are more motivated to try healthy alternatives at breakfast. Our findings cast light on the
developmental roots of Americans’ tendency to consume unhealthy breakfasts and have im-
plications for interventions to boost healthy eating behaviors from early on.

1. Introduction

American diets are notorious for including many sugary, unbalanced, and oversized foods (Bowman et al., 2018). Among others,
the traditional American breakfast is probably the least healthy meal, which serves basically “disguised desserts” (Belluz & Zarracine,
2018). For example, sugar-laden or high carbohydrate foods, such as cold cereal, fruit juice and bread, are among the most common
foods Americans have for breakfast (Langer, 2005; The NPD Group, 2013). Even worse, many of the unhealthy breakfast foods are
marketed directly to children (World Health Organization, 2016). According to the Center for Science in the Public Interest (2013),
nearly 70 percent of the food advertisements during popular children’s shows on the Nickelodeon network are for foods of poor
nutritional quality, and unsurprisingly, sugary cereals are one of the most common products in these children-oriented food ads.
Therefore, just as many unhealthy eating habits observed in adulthood are established in early childhood (e.g., Demory-Luce et al.,
2004; Kemm, 1987; Van Tine, McNicholas, Safer, & Agras, 2017), unhealthy breakfasts have been found in children as well (Public
Health England, 2016). A recent survey conducted by the Public Health England (2016) found that children under age ten are
currently consuming more than 50 % of the recommended daily allowance of sugar at breakfast in the form of sweetened cereals,
sugary drinks and spreads. In the present research, we investigate young children’s conceptions of breakfast traditions, which can
provide insights into the development of effective interventions to improve both children’s and adults’ eating habits.

Our recent studies with American adults indicate that one’s prescriptive beliefs about what the first meal of the day should be
exhibit an influence on what they choose to eat at breakfast (Bian and Markman, 2020). To elaborate, despite the fact that many of
the usual breakfast items are deficient in nutrients, American adults tend to believe that breakfast staples are particularly well suited
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for breakfast, whereas more nutritious alternatives consumed at lunch or dinner are less appropriate for breakfast (Bian and
Markman, 2020). As a result, people are unwilling to add healthy alternatives to their breakfast repertoire, setting up barriers for
pursuing a healthy diet overall. However, after learning that many foods became breakfast staples because of intensive marketing
campaigns, and that people in other cultures readily include lunch or dinner foods on their breakfast plate, American adults revised
their prescriptive beliefs about breakfast foods, which in turn led them to become more motivated to adopt a healthier breakfast diet.

Moreover, Bian and Markman (2020) hypothesized that the inherence heuristic (e.g. Cimpian & Salomon, 2014) could be a
cognitive mechanism underlying people’s misconceptions of breakfast foods. The inherence heuristic is a cognitive bias that leads
people to explain observed (even arbitrary) regularities (e.g. girls wear pink) in terms of the information concerning the entity itself
(“inherent” information; e.g., Pink is soft and feminine) as opposed to the contextual information relevant to the entity (“extrinsic”
information; e.g., Girls wear pink because of marketing campaigns; e.g., Hussak & Cimpian, 2018; McRae, Cree, Seidenberg, &
McNorgan, 2005). Equipped with these inherent explanations, it becomes reasonable to conclude that the regularities are natural and
ought to be the way they are (e.g., “It is good that girls wear pink”) and vice versa, violating these regularities seems undesirable and
inappropriate (“It would be bad if boys wore pink”). Consistent with the hypothesis that the inherence heuristic could be playing a
role in American’s beliefs about breakfast, Bian and Markman (2020) found that American adults who rely heavily on the inherence
bias when reasoning about breakfast traditions (e.g., “Cereal is eaten at breakfast because it’s filling”) also tend to evaluate typical
breakfast foods more positively than atypical food items.

The present research focuses on young children’s prescriptive beliefs about breakfast foods, and how these beliefs relate to their
intention to include healthy alternatives in their morning meal. We explore whether, like adults, children would perceive the typical
breakfast foods as more appropriate and desirable than foods consumed at lunch or dinner. As outlined earlier, people have the
tendency to reason from “what is typical” to “what is good” (e.g., Eidelman & Crandall, 2014). More recently, this tendency has been
traced back to early childhood (e.g., Roberts, Gelman, & Ho, 2017; Tworek & Cimpian, 2016). Roberts et al. (2017) introduced
children to two novel social groups, who endorsed distinct types of behaviors (e.g., Hibbles eat green berries and Glerks eat orange
berries). Children as young as age 4 evaluated individuals who do not conform to group norms negatively. More generally, four- to
seven-year-olds make sociomoral judgments about arbitrary patterns (e.g., “It is good that girls wear pink”): They perceive typical
patterns as good and right, and the alternatives as bad and wrong (Tworek & Cimpian, 2016). Young children have also been found to
rely on inherence heuristic to explain such arbitrary regularities (e.g., Cimpian & Steinberg, 2014), which fosters value-laden in-
ferences about reality, leading children to justify and adhere to social norms (Hussak & Cimpian, 2015; Tworek & Cimpian, 2016).
The fact that young children use descriptive regularities to make prescriptive judgments raises the possibility that children’s per-
ceived suitability of a food for breakfast may be closely related to its typicality at breakfast. Thus, it is possible that children who
apply inherent reasons to explain current breakfast traditions may also evaluate breakfast staples as more suitable for breakfast than
other foods.

Our second goal is to examine if the tendency to assign value-laden judgments to breakfast foods varies cross-culturally. Most of
the research on the role of cognition in shaping eating behaviors relies on samples recruited from WEIRD (Western, Educated,
Industrialized, Rich, and Democratic) cultures (e.g., O’Sullivan, Scholderer, & Cowan, 2005). The lack of comparative studies is
problematic because it sets the WEIRD cultures as the standard and overlooks the differences that exist across distinct food cultures.
In particular, no research to date has considered differences in Chinese and American children’s food cognition. To begin to explore
possible cultural differences, we tested how children recruited in mainland China think about breakfast foods.

Our focus on Chinese children was motivated by the fact that China presents a food culture that is distinctly different from the
typical American diet. The Chinese diet is well known for its variety and abundance in terms of its dishes, ingredients and ways of
cooking (e.g., Yang & Zhang, 2010). As a result, in contrast to American children, Chinese children may not perceive the boundaries
between breakfast and lunch or dinner foods as strictly defined. Thus, although prior research has suggested that children from both
the United States and mainland China use descriptive regularities to make prescriptive judgments (Roberts, Guo, Ho, & Gelman,
2018), Chinese children may not form strong prescriptive judgments about which foods are suitable for breakfast, and therefore,
might be more open to include other food choices at breakfast. On the other hand, however, because of an increasing exposure to
globalization of diet patterns, Chinese people’s food consumption patterns are changing rapidly by incorporating the habits of
consumers in western countries (e.g., Veeck & Burns, 2005; Veeck & Veeck, 2000), which raises the alternative possibility that
Chinese children living in this changing food culture may develop similar beliefs about breakfast foods as their American counter-
parts.

1.1. Overview of studies

Overall, the present research investigated three main questions. First, we examined American preschoolers’ prescriptive judg-
ments about typical vs. atypical breakfast foods. Are foods typically consumed at breakfast evaluated to be more suitable for breakfast
than other foods (Studies 1 and 2)? Second, we assessed to what extent preschoolers are motivated to include nutritious alternatives
to their breakfast menu and how their prescriptive judgments relate to their motivation (Studies 2 and 3). Lastly, to test whether our
findings vary cross-culturally, we recruited preschoolers from mainland China and measured their prescriptive judgments about
breakfast foods and their willingness to eat nutritious alternatives at breakfast (Study 3). Across studies, we explored the effect of the
inherence bias in children’s explanations on their prescriptive judgments.

Together, the three studies reported here present evidence showing that 4- and 5-year-old children from the United States
(especially children who rely on the inherence heuristic) already assign mistaken value-laden judgments to breakfast foods, so that
they believe the foods typically eaten in the morning are more suited for breakfast than foods eaten at other times of the day. These
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prescriptive beliefs predict their weak intention to include lunch or dinner foods at breakfast. In contrast, Chinese children tend not to
endorse such differential attitudes about typical vs. atypical breakfast foods, and they are more willing to expand their breakfast
repertoire than U.S. children.

2. Study 1

Study 1 tested whether preschoolers in the American culture judge foods typically consumed at breakfast as better for breakfast
than other foods. We presented U.S. children with some food items that are typically consumed at in the morning and some other food
items that are typically consumed at other times of the day, and assessed the perceived suitability of each food for breakfast. Our main
prediction was that the typical breakfast foods should be perceived as better for breakfast than the atypical breakfast foods.

2.1. Method

2.1.1. Participants
Children between the ages of 4 and 5 – the period during which the “descriptive regularities to prescriptive judgments” tendency

emerges (e.g., Roberts et al., 2017) – were recruited from a university-affiliated preschool (N = 77; 45 girls; mean age = 4.86).
Children came from predominantly middle- and upper-middle-class families. Ethnicity information was available for 97.4 % of our
participants. Of these children, 53 % were European American, 17 % were Asian American, 4 % were Hispanic American, and 25 %
were Multi-racial American. Trained experimenters had spent at least two 3-h session in the children’s classrooms prior to testing.

2.1.2. Procedure and materials
Children were introduced to a puppet matched with their gender (Jimmy or Susie), and were asked to teach the puppet some

knowledge about breakfast. Then, they were presented with six food items one after another. Three of the items are typically
consumed at breakfast (i.e., orange juice, cereals, and bread), and the other three foods are typically consumed at lunch or dinner
(mac and cheese, lamb chops, and chili). Half of the children saw the typical items first, and half of the children saw the atypical items
first. Within each typicality category, the order of the food items was randomized.

For each food, the experimenter showed children a picture of it and asked children to name the food. The experimenter corrected
the child if the answer was incorrect. Next, the experimenter asked children, “Is it good or bad to have X (e.g., cereal) for breakfast?”
This measure has been used in previous research to gauge children’s prescriptive judgments (e.g., Roberts et al., 2017; Tworek &
Cimpian, 2016). We calculated the number of typical vs. atypical trials in which children answered “good” (scores could range from 0
to 3).

Children who responded “good” were then presented a scale with three increasingly thumb-up signs and asked, “Is it sort of good,
good, or really good to have cereal for breakfast?”, whereas children who responded “bad” were presented with another scale with
three increasingly thumb-down signs and asked, “Is it sort of bad, bad, or really bad to have cereal for breakfast?” Overall, each
question was rated on a 6-point scale (1 = really bad, 6 = really good). These scores were used as the dependent variable reflecting
children’s prescriptive judgments.

After making judgments for each food, children were asked to generate explanations for their answers. We coded children’s
explanations to examine the role of inherence heuristic in forming misconceptions about breakfast foods. According to Cimpian and
colleagues (e.g., Cimpian & Salomon, 2014), inherent information refers to the features of the entity itself without making reference
to external factors, historical events or personal preferences. To capture children’s misconceptions about breakfast foods, however,
we limited the scope of inherent responses to three sub-categories focusing on: digestion (e.g., “Cereal is light”), energy (e.g., “It gives
you energy”), and meal script (e.g., “It’s a dinner thing”). For each food item, participants received 1 if they provided any inherent
responses and 0 otherwise. The six scores were summed into an overall inherence score for each participant. All responses were coded
for inherence by the first author, and a trained research assistant who was unaware of the hypothesis. The intercoder agreement was
91.3 %.

2.1.3. Analytic strategy
The data for this study, as well as all other studies reported here, are available on Open Science Framework: https://osf.io/s94tj/?

view_only=25af39893e824686864186d2891127b0. In all three studies, we performed mixed-effects models using the lme4 package
in R (Bates, Sarkar, Bates, & Matrix, 2007). Unless otherwise noted, these mixed-effects models included random intercepts for both
items and subjects.

2.2. Results and discussion

The primary goal of this study is to test if children assign value-laden judgments to breakfast foods. If children by this age have
already formed misconceptions about what should be consumed at breakfast, they should evaluate the foods typically eaten at
breakfast as better suited for breakfast than foods typically eaten at other times of the day. The secondary goal was to examine the
role of inherence reasoning in forming prescriptive judgments. Does children’s tendency to use inherent features to explain the
breakfast traditions predict their evaluations about typical vs. atypical breakfast foods?

As a first look at the prescriptive judgements of children, we calculated the number of times out of 3 with which children
answered “good” to the typical vs. atypical trials. Consistent with our hypothesis, the typical food items (M = 2.45) were approved
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for breakfast more frequently than the atypical food items (M = 1.70), t(76) = 5.17, p< .001.
For our main analyses, we used participants’ 6-point judgment scores and performed a multilevel mixed-effects linear regression

on their judgment score about each food item (level 1), nested within participant (level 2). The model included typicality (0 =
typical, 1 = atypical; level-2 predictor), gender of the participant (0 = girl, 1 = boy; level-2 predictor), children’s inherence scores
(level-2 predictor), and the two-way and three-way interactions between the predictors as fixed effects and random intercepts for
participant and item. Although children tended to evaluate the traditional breakfast foods (M = 4.85, SE = 0.35) as slightly better
suited for breakfast than traditional “lunch” or “dinner” food (M= 3.87, SE= 0.35), the main effect of typicality was not significant,
b = 1.10, SE = 0.49, t = 2.23, p = .071 (see Fig. 1). However, this effect was qualified by an interaction between typicality and
inherence, b = 0.36, SE = 0.18, t = 2.03, p = .043, suggesting that inherence bias moderated children’s tendency to favor typical
breakfast foods in their evaluations (see Fig. 2). To further understand this interaction, we used the inherence score to divide children
into a low-inherence group (scores at 0; n = 43) and a high-inherence group (scores above 0; n = 34). Children who attributed the
breakfast traditions to inherence judged the typical breakfast foods (M = 5.00, SE = 0.36) as more appropriate than the atypical
foods (M = 3.55, SE = 0.36), p = .029; whereas children who did not endorse these inherent attributions did not perceive dif-
ferences between the typical (M = 4.67, SE = 0.35) and atypical food items (M = 4.11, SE = 0.35), p = .298. This supports the
proposal that the inherence heuristic underpins the tendency to justify the current breakfast traditions.

One alternative explaining children’s preference for breakfast items over non-breakfast items is that they do not like the atypical

Fig. 1. Children’s prescriptive judgments of typical vs. atypical breakfast food items, across Studies 1–3. Error bars represent 95 % confidence
intervals.

Fig. 2. Scatterplot showing the association among inherence score, judgment score and typicality condition, across Studies 1–3. The lines show the
predicted values from a linear regression model predicting children’s prescriptive judgment scores; the circles represent the data of individual
participants.
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food items in general. If this alternative held, children would be more likely to justify their rejection via their food preferences as
opposed to some inherent reasons. We coded the explanations of children who rejected the atypical breakfast foods, and contrary to
this alternative, 35 % of the children provided inherent reasons to explain their negative prescriptive judgments, whereas only 13 %
of them referred to their food preferences. These findings provide evidence against the hypothesis that atypical items are rejected for
breakfast just because they are not liked.

The model also revealed a main effect of the participant’s gender on prescriptive judgments, b = 0.67, SE = 0.30, t = 2.25, p =
.026. Girls (M = 4.48, SE = 0.26) provided lower evaluations of the food items than boys (M = 4.21, SE = 0.25). This main effect
was qualified by a significant interaction between gender and typicality, b = −0.90, SE = 0.37, t = −2.42, p = .016. Follow-up
pairwise comparisons suggest that girls evaluated the typical breakfast foods (M = 4.90, SE = 0.34) as better suited for breakfast
than the atypical breakfast foods (M = 3.51, SE = 0.34), p = .035; however, this difference did not reach significance in boys’
prescriptive judgments (Mtypical = 4.73, SE = 0.36; Matypical = 4.23, SE = 0.36), p = .350. This gender difference was not seen in
Study 2, so it does not seem to be a reliable finding.

2.2.1. Conclusion
These findings suggest that children as young as age 4 hold misconceptions about breakfast foods. They assign value-laden

judgments to food items, perceiving the foods typically consumed at breakfast as better suited for breakfast than other foods. This
effect was particularly strong for children who explained the breakfast traditions via inherent features.

3. Study 2

Study 2 was a direct replication of Study 1. Moreover, we examined whether children’s prescriptive judgments about breakfast
foods relate to their willingness to include nutritious alternatives to their breakfast repertoire. Thus, in addition to measuring
children’s evaluations about the suitability of certain foods for breakfast, we also measured their willingness to include a set of lunch
or dinner foods to their breakfast repertoire.

3.1. Method

3.1.1. Participants
Four- to 5-year-old children (N = 78; 44 girls; mean age = 4.84) from two university-affiliated preschools participated in this

study. Children came from predominantly middle- and upper-middle-class families. Ethnicity information was available for 89.6 % of
our participants. Of these children, 45 % were European American, 10 % were Asian American, 7 % were Hispanic American, 3 %
were African American, and 35 % were Multiracial American. Trained experimenters had spent at least two 3-hr session in the
children’s classrooms prior to testing. Six additional children who refused to complete the study were excluded from analyses.

3.1.2. Procedure and materials
The procedure of Study 2 was essentially identical to that of Study 1, except that children also received a willingness measure

assessing their intention to include lunch or dinner foods to their breakfast plate. The order of the judgment and willingness measures
was counterbalanced across participants.

The willingness measure consisted of three new food items presented in a random order: stew, peanut butter and jelly sandwich,
and a bowl of chicken noodle soup. For each food, the experimenter showed children a picture of it and asked children to name the
food. The experimenter corrected the child if the answer was incorrect. Then children were asked to what extent they want to have
this food for breakfast. These questions were rated on a 4-point scale (1 = “Really not want to” to 4 = “Really want to”).

As in Study 1, children’s justifications for their prescriptive judgments about breakfast foods were coded for inherence by the first
author and a trained research assistant (unaware of the hypothesis). The intercoder agreement was 95.4 %.

3.2. Results and discussion

We had two primary predictions in this study. First, replicating the previous study, children (especially those who rely on the
inherence heuristic) should evaluate the foods typically eaten in the morning as better suited for breakfast than foods typically eaten
at other times of the day. Second, children’s judgments about the appropriateness of atypical breakfast foods for the morning meal
should predict their motivation to include nutritious alternatives into their breakfast menu.

3.2.1. Prescriptive judgments
As in Study 1, we first calculated the number of times out of 3 in which children answered “good” to the typical vs. atypical trials.

Replicating the previous study, the typical food items (M = 2.56) were perceived as “good” for breakfast more frequently than the
atypical food items (M = 1.62), t(77) = 6.56, p< .001.

In our main analyses, we submitted the 6-point judgment scores of each food item (level 1) to a multilevel mixed-effects linear
regression, nested within participant (level 2). The model included typicality (0 = atypical, 1 = typical; level-2 predictor), gender of
the participant (0 = girl, 1 = boy; level-2 predictor), children’s inherence scores (level-2 predictor), and the two-way and three-way
interactions between the predictors as fixed effects and random intercepts for participant and item. Replicating Study 1, we found a
significant interaction between typicality and inherence, b = 0.41, SE = 0.16, t = 2.52, p = .012, suggesting that children’s reliance
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on the inherence bias moderated their tendency to favor typical breakfast foods over atypical breakfast foods in their evaluations (see
Fig. 2). Next, children were divided into a low-inherence group (inherence scores at 0; n = 50) and a high-inherence group (in-
herence scores above 0; n = 27). Children in the high-inherence group judged the typical breakfast foods (M = 5.03, SE = 0.34) as
more appropriate for breakfast than the atypical foods (M = 3.29, SE = 0.34), p = .008; whereas children in the low-inherence
group perceived the typical (M = 4.83, SE = 0.31) and atypical food items (M = 3.79, SE = 0.31) as not significantly different in
their suitability for breakfast, p = .060.

To rule out the alternative that children’s negative attitudes about the atypical breakfast foods were due to their dislike of these
foods, we coded the explanations of children who rejected these foods. More of the justifications for the negative prescriptive
judgments were based on inherent reasons (28 %) rather than food preferences (20 %), suggesting that it is unlikely that children’s
prescriptive judgments were simple reflections of their dietary preferences. Our model did not yield any gender differences in forming
prescriptive judgments about breakfast foods, ps> .50, suggesting that the gender differences revealed in Study 1 may be restricted
to the sample.

3.2.2. Willingness
We first conducted a single sample t-test on participant’s willingness score averaged across the three items, to examine whether

American preschoolers are willing to try lunch or dinner foods at breakfast. Preschoolers were unwilling to expand their breakfast
menu compared to the chance level (2.5), M = 2.98, 95 % CI = [2.80, 3.17], t(76) = −2.16, p = 0.034 (see Fig. 3).

We also explored whether children’s prescriptive judgment of atypical breakfast foods predicts their willingness to try other
nutritious alternatives. We performed a multilevel mixed-effects linear regression on participant’s composite willingness score (level
1), nested within participant (level 2). The model included the children’s judgment score about atypical breakfast foods (level-2
predictor) as a fixed effect and a random intercept by participant. Consistent with our prediction, children’s prescriptive judgment of
atypical breakfast foods positively predicted their willingness to eat healthy lunch or dinner food for breakfast, b= 0.18, SE= 0.06, t
= 2.84, p = .006. Children who believed that the non-traditional breakfast foods were not well suited for breakfast were also less
willing to try other nutritious alternatives at breakfast, highlighting the power of beliefs in guiding children’s food choices.

3.2.3. Conclusion
Replicating Study 1, we found evidence showing that U.S. preschoolers perceive foods typically eaten at breakfast as better and

more suitable for the breakfast than foods typically eaten at other times of the day. Moreover, these mistaken beliefs predict chil-
dren’s reluctance to adopt a healthy morning diet. These results bolster our claim of a link between children’s prescriptive beliefs
about breakfast foods and their eating behaviors.

4. Study 3

The first two studies provide consistent evidence demonstrating that preschoolers in the United States hold prescriptive beliefs
about breakfast foods, which may undermine their motivation to eat healthy alternatives at breakfast. In the current study, we aim to
examine whether these results vary cross-culturally by testing preschoolers from mainland China.

4.1. Method

4.1.1. Participants
Four- to 5-year-old children (N = 79; 38 girls; mean age = 4.96) from the People’s Republic of China were recruited. All children

were tested by the first author from a local kindergarten in Hebei Province, which has a population of approximately 75.2 million
residents and is demographically 96 % ethnic Han Chinese.

Fig. 3. Children’s willingness to include healthy alternatives at breakfast in Studies 2 (U.S.) and 3 (China). Error bars represent 95 % confidence
intervals.
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4.1.2. Measures and materials
The measures and procedure of Study 3 were essentially identical to those of Study 2, except that we used a new set of food items

that are representative in Chinese diet culture and appropriate for Chinese preschoolers. In particular, we used three typical Chinese
breakfast food items (bread, rice porridge, and fried stick) and three atypical Chinese breakfast food items (roasted chicken drum-
stick, fried fish and steamed corn) in the judgment measure. In the willingness measure, we used another set of three atypical Chinese
breakfast food items including stir-fry vegetables, stew and firm tofu. Howden et al. (1993) and Parkinson (2019) provided support
for the typicality of the selected items for the Chinese breakfast.

The first author and a trained native Mandarin speaker (unaware of the hypothesis) coded children’s justifications for inherence.
The intercoder agreement was 92.5 %.

4.2. Results and discussion

4.2.1. Prescriptive judgments
As before, to take a look at binary prescriptive judgements of, we calculated the number of times out of 3 with which children

answered “good” to the typical vs. atypical trials. Chinese children approved the typical food items (M = 2.39) more frequently than
the atypical food items (M = 2.16), t(78) = 2.35, p = .021; however, this tendency was weaker compared to that of American
preschoolers (see Studies 1 and 2 Results), resulting in a significant interaction between typicality and culture, F(1, 232) = 15.26,
p< .001.

To capture the nuances in children’s judgments, we conducted our main analyses by submitting participants’ 6-point judgment
scores of each food item (level 1) to a multilevel mixed-effects linear regression, nested within participant (level 2). The model
included typicality (0 = typical, 1 = atypical; level-2 predictor), gender of the participant (0 = girl, 1 = boy; level-2 predictor),
children’s inherence score (level-2 predictor), and the two-way and three-way interactions between the predictors as fixed effects and
random intercepts for participant and item. Chinese preschoolers’ prescriptive judgments about typical (M = 4.78, SE = 0.38) vs.
atypical breakfast foods (M= 4.49, SE= 0.38) did not vary significantly, b= 0.05, SE= 0.56, t= 0.10, p= .927 (see Fig. 1). These
results contrasted with the findings revealed in Studies 1 and 2, in which U.S. preschoolers evaluated the traditional breakfast foods
as better and more desirable than the non-traditional breakfast foods, demonstrating the cultural variation in children’s perceptions
about breakfast foods.

Our model also revealed an interaction between typicality and inherence, b = 0.36, SE = 0.15, t = 2.51, p = .012 (see Fig. 2).
Compared to children who did not use inherent features to make sense of the current breakfast traditions (Mtypical = 4.93, SE = 0.39;
Matypical = 4.65, SE = 0.39), children who used inherent features showed a slightly larger gap in their evaluations about the typical
breakfast foods (Mtypical = 4.26, SE= 0.46) than the atypical ones (Matypical = 3.94, SE = 0.46), although neither of these differences
reached significance (p = 0.627 and p = 0.608, respectively).

One question to address is whether the American and Chinese children’s prescriptive judgments of the typical vs. atypical
breakfast foods could be an outcome of the differential typicality of the selected food items. In other words, do people from the two
cultures hold similar perceptions of the typicality of the foods, such that they perceive the typical breakfast items as more appropriate
for breakfast and less appropriate for other meals than the atypical breakfast items? To address this possibility, we recruited two
separate samples, 30 U.S. participants on Mechanical Turk (19 women, 11 men) and 35 Chinese adult participants (30 women, 4 men,
1 did not provide this information), to rate the appropriateness of each food item for breakfast vs. other meals (i.e., lunch or dinner).
A three-way ANOVA involving typicality (typical vs. atypical), meal (breakfast vs. other) and country (U.S. vs. China) revealed a
significant interaction between typicality and meal, F(1, 62) = 210.26, p< .001, while the interaction among typicality, meal and
country was not significant, F(1, 62) = 1.92, p= .171. Across both countries, adults evaluated the typical items (MU.S. = 8.04,MChina

= 7.84) as more appropriate for breakfast than the atypical items (MU.S. = 4.14, MChina = 4.60), ps< .001, and they evaluated the
atypical items (MU.S. 7.59 =, MChina = 7.50) as more appropriate for lunch or dinner than the typical items (MU.S. = 6.55, MChina =
4.76), ps< .001. Thus, the typicality of the food items was comparable across the two cultures.

4.2.2. Willingness
We investigated whether Chinese children were motivated to try alternative foods for breakfast. A single sample t-test on par-

ticipant’s willingness score averaged across the three items revealed that Chinese preschoolers’ willingness to include lunch or dinner
foods in their breakfast repertoire was higher than the chance level, M = 2.98, 95 % CI = [2.80, 3.17], t(78) = 5.20, p<0.001 (see
Fig. 2). In contrast, the results of Study 2 suggested that same-age U.S. children’s willingness to broaden their breakfast repertoire was
reliably lower than the chance level.

Next, we conducted a multilevel mixed-effects linear regression on participant’s composite willingness score (level 1) nested
within participant (level 2), including the children’s judgment score about atypical breakfast foods (level-2 predictor) as a fixed effect
and a random intercept by participant. Similar to preschoolers in the United States, Chinese children’s prescriptive judgment of
atypical breakfast foods positively predicted their willingness to eat healthy lunch or dinner food for breakfast, b= 0.33, SE= 0.07, t
= 4.95, p< .001. Children who believe that the non-traditional breakfast foods as suitable for breakfast are also more willing to try
other nutritious alternatives at breakfast.

4.2.3. Comparisons between U.S. and China
To systematically compare the U.S. vs. Chinese children’s prescriptive judgments, we combined the data across the studies.

Although the particular food items used necessarily differed across studies because of the cultural differences in cuisine, the studies
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were comparable in terms of the perceived appropriateness of typical vs. atypical breakfast foods for breakfast vs. other meals. We
report only the effects involving country because cross-cultural differences were our a priori interest.

First, children’s composite prescriptive judgment scores in Studies 1–3 were submitted to a multilevel mixed-effects linear re-
gression including typicality (0 = typical, 1 = atypical; level-2 predictor), country (0 = U.S., 1 = China; level-2 predictor), and the
interaction between the predictors as fixed effects and a random intercept for participant. The analysis yielded an interaction between
typicality and country, b = 0.81, SE = 0.21, t = 3.92, p< .001. Consistent with previous results, U.S. children evaluated the typical
breakfast foods (Mtypical =4.87, SE=0.09) as more appropriate to consume in the morning than the atypical breakfast foods (Matypical

= 3.74, SE = 0.09), p< . 001. However, Chinese children did not vary their evaluations based on whether the food was a typical
breakfast item (Mtypical = 4.79, SE = 0.13; Matypical = 4.46, SE = 0.13; p = .203). To further test the potential cultural variations in
children’s prescriptive judgments, we also examined the U.S. vs. China differences, separately for the typical items and atypical items.
Although U.S. and Chinese children held similar attitudes about the foods typically eaten at breakfast in their culture, p = .957, U.S.
children had significantly lower evaluations about the suitability of lunch or dinner foods for breakfast than Chinese children,
p< .001.

Second, we compared U.S. vs. Chinese children’s willingness to consume healthy alternatives at breakfast by conducting a two-
sample t-test on their composite willingness scores. As predicted, Chinese children expressed stronger willingness to consume healthy
alternatives at breakfast than U.S. children, t(154) = 5.15, p<0.001 (see Fig. 3).

4.2.4. Conclusion
Study 3, combined with the previous studies, presents a cross-cultural examination of children’s prescriptive beliefs about

breakfast foods. Although preschoolers from the United States tend to believe that foods typically eaten in the morning are better
suited for breakfast than foods eaten at other times of the day, preschoolers from mainland China do not share these beliefs.
Moreover, Chinese children are more willing to expand their breakfast plate than their American counterparts. Yet, the relationship
between prescriptive judgments about atypical foods and willingness to eat alternatives replicates cross-culturally.

5. General discussion

Starting a day with healthy food has been shown to have a multitude of benefits on improving cognitive function and well-being,
preventing weight gain and obesity, and reducing the risk of developing chronic diseases (e.g., Rampersaud, Pereira, Girard, Adams,
& Metzl, 2005). Despite this, Americans fall far short of having a healthy breakfast. In fact, many of the American breakfast staples are
lacking in nutrition. Even worse, sweetened cereals such as Froot Loops are marketed directly to children, engaging them with
animated mascots and interactive games (World Health Organization, 2016), which exacerbates the problem.

The present research takes a developmental approach to understanding the root causes of pursuing unhealthy morning diets.
Studies 1 and 2 are the first to investigate four- and five-year-old children’s beliefs about what should be eaten at breakfast. The two
studies provide consistent evidence suggesting that U.S. children tend to believe that typical breakfast foods are particularly well
suited for breakfast, whereas more nutritious alternatives consumed at lunch or dinner are less appropriate. Moreover, we found that
the inherence bias that leads people to explain the observed regularities in terms of the inherent features of the entities involved
(Cimpian & Salomon, 2014), predicts the tendency to assign value to typical vs. atypical breakfast foods. Children who rely heavily on
the inherence bias when reasoning about breakfast traditions also tend to evaluate the typical breakfast foods more positively than
the atypical items. These mistaken beliefs have a downstream effect on children’s motivation to adopt a healthy morning diet, leading
them to avoid nutritious lunch or dinner foods at breakfast. Further work should examine children’s eating behaviors in actual
settings to bolster the external validity of our conclusions.

Study 3 examines Chinese preschoolers’ beliefs about breakfast foods, providing the first documentation of the variations across
cultures in children’s cognition about breakfast foods. Unlike U.S. children, Chinese children’s beliefs about the suitability of a food
for breakfast are not related to its typicality at breakfast. They perceive that traditional and non-traditional breakfast foods as
similarly suited for the morning meal, and they are more willing to sample healthy lunch or dinner foods at breakfast. Breakfasts in
many East Asian countries, such as China and Japan, are nourishing, well-balanced and indistinguishable from their dinner foods
(e.g., Sproesser et al., 2018; Walloga, 2015; Yang & Zhang, 2010). Being exposed to diversified diets may allow Chinese children to
form more flexible script food categories, which leads them to be more open to including other foods at breakfast than children in the
U.S. Additional work is needed to examine these questions more directly with a broader range of cultural contexts, but for now the
findings provide empirical evidence that children from two distinct cultural contexts develop distinct beliefs about breakfast foods.

An important direction for future research would be to design a child-friendly intervention to combat children’s mistaken beliefs
about breakfast foods, to help foster healthy eating habits from early on. Previous work has demonstrated the power of implementing
an explanatory framework in boosting healthy behaviors in children (e.g., Au et al., 2008; Gripshover & Markman, 2013; Zamora,
Romo, & Au, 2006). For example, after learning a detailed and coherent theory about why it is necessary to eat a variety of foods,
preschoolers developed a rich understanding of food as a source of nutrition and increased their vegetable consumption at snack time
(Gripshover & Markman, 2013). This leaves us hopeful that a theory-based approach to understanding that breakfast staples are
constructed by the society rather than some natural features of these items could be effective in motivating children to eat healthier
foods. Indeed, recent studies with American adults provide support for this possibility (Bian and Markman, 2020). After learning that
(1) breakfast traditions are a result of intensive marketing campaigns, and (2) people in other cultures consume a variety of foods for
breakfast, Americans revised their lay theories about breakfast foods and became more willing to expand the repertoire of what they
would eat for breakfast. A similar intervention tailored to be appropriate for children might be able to counter their mistaken beliefs
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about breakfast and promote healthier food choices.
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