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A B S T R A C T

Reserving resources for future use, or saving, is an ability that emerges around the age of three. 
However, young children often struggle to save resources. Previous research has examined saving 
primarily in two domains; token and item saving. However, in day-to-day life children save many 
other things as well, such as time and space. Children’s saving might also be influenced by 
practices that they and their parents engage in. Thus, the current study investigated: (a) the 
development of young children’s saving, (b) the coherence of saving of four different resources, 
and (c) the influence of family saving practices on children’s saving. Three- to 6-year-old children 
(N = 98) completed five saving tasks, measuring token, item (marbles and stickers), space, and 
time saving. Their parents completed two questionnaires tapping into children’s saving in 
everyday life and family saving practices. Children’s saving mostly increased with age. Children’s 
saving of abstract resources (tokens, space, and time) cohered, while saving of concrete items 
(marbles and stickers) cohered. No parental practices predicted children’s saving; however, child 
practices predicted time saving in particular. Broadly, children’s saving skills increased with age, 
with abstract resources (i.e., tokens, space and time) and concrete resources (marbles and 
stickers) emerging as distinct domains of saving, even after controlling for age and receptive 
vocabulary scores. This study adds to the existing literature on the development of children’s 
saving and expands our knowledge of how children save different types of resources.

Introduction

Imagine that a child is playing the board game Monopoly®. They roll the dice, land on an open space, and have two options: spend 
their game money to buy a property immediately or save their money to possibly buy another, more valuable property, later. This 
example illustrates the concept of saving, defined as reserving resources for future use (Metcalf & Atance, 2011). Adults often engage in 
saving in their everyday lives, ranging from saving for short-term goals (e.g., saving enough money to see a movie at the end of the 
week) to longer-term goals (e.g., saving for a vacation or retirement). Indeed, the consequences of not saving enough as an adult are 
potentially quite serious, such as going into debt or experiencing financial instability. Financial debt can be a major stressor and can 
lead to mental health issues (Richardson et al., 2013). Although children do not save in the way adults do (e.g., saving in bank ac
counts), they nonetheless engage in saving in their day-to-day life. For example, children might save coins in their piggy bank or save 
toys to play with later when they might be bored. As children have less access to money compared with adults, their saving behaviour 
might be more focused on resources other than money. Importantly, saving habits in early life might set up the trajectory for tendencies 
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and habits later in adulthood (Ashby et al., 2011; Brown & Taylor, 2016; Tsui & Atance, 2023). Thus, it is important to understand the 
development of saving during childhood across a variety of resources. As such, the current study examined the development of 3- to 6- 
year-old children’s saving with four types of resources: tokens, items, time, and space.

Children’s saving

Children begin to demonstrate the ability to save resources for future use around the age of three (e.g., Metcalf & Atance, 2011). To 
date, children’s saving has been measured in two primary ways: saving tokens (representations of money) and saving items (e.g., 
marbles or stickers).

Saving tokens
Due to children’s lack of familiarity with money (e.g., Jerome et al., 2023; Mazachowsky & Mahy, 2020), early research on 

children’s saving examined saving of tokens as a representation of money. Tokens are similar to money in that they both represent a 
value used to purchase items (Jerome et al., 2023).

Several studies have used economic board games to measure older children’s savings of tokens and the strategies used to save. For 
example, Otto et al. (2006) designed a complex economic board game where children ages 6, 9, and 12 had opportunities to win or lose 
tokens, deposit tokens in a bank, or buy prizes with their tokens. Twelve-year-olds deposited their tokens into the bank more than 6- 
year-olds who spent more of their tokens on prizes (Otto et al., 2006). This study suggested that as children get older, they are better at 
both saving tokens and using banks to prevent spending tokens.

In 2020, Mazachowsky and Mahy adapted this paradigm for use with preschool aged children in the Saving Board Game. In this 
game, children are given four tokens that they can spend on smaller prizes immediately (e.g., a sticker), or they can save three of these 
tokens to buy a larger, more desirable prize (e.g., a small stuffed toy) at the end of the game. Five-year-olds saved more tokens than 3- 
year-old children in the Saving Board Game (Kamber et al., 2024b) suggesting that this paradigm is sensitive to age-related increases in 
token saving during the preschool years.

Other research has also developed novel paradigms to capture young children’s token saving. In one such paradigm, children are 
presented with two trays, the first tray presented has non-preferred items and the second tray presented has preferred items such as 
toys (Jerome et al., 2023) or food (Dueck et al., 2024). Children are given a limited number of tokens to spend across both trays and the 
number of tokens saved for use with the second preferred tray, is the measure of saving. Neither study using this tray task has found 
age-related changes in 3- to 7-year-olds token saving (Dueck et al., 2024; Jerome et al., 2023).

In sum, several studies have examined young children’s saving of tokens but studies have used different tasks and age-related 
changes seem to depend on the task employed.

Saving items
Research has also investigated young children’s saving of items such as marbles or stickers. In contrast with tokens, which are 

abstract representations, saving items is concrete, as children must save the resource itself, rather than a representation of a resource. 
In the commonly used Marble Game paradigm, children are given a limited number of marbles to use first on a small, less exciting 
marble run or to save to use on a larger, more exciting marble run later (Metcalf & Atance, 2011). Across several studies, age-related 
patterns are mixed; marble saving increased with age in 3- to 5-year-old children in one study (Atance et al., 2017), but other studies 
have not found any age-related changes in a similar age range (Metcalf & Atance, 2011; Kamawar et al., 2019).

Another measure of children’s item saving was developed focusing on stickers. Chernyak et al., (2017) developed a paradigm where 
they gave preschool children five dinosaur stickers to either place immediately on blank white paper or to save for a few minutes while 
they waited for a paper with a dinosaur scene on it. Five-year-old children saved numerically more tokens than 3- and 4-year-olds. 
However, performance on this task was combined with several other tasks (such as temporal discounting) before age-related ana
lyses were performed (Chernyak et al., 2017), so the age-related patterns on this task on their own are difficult to discern.

Thus, there are mixed findings on whether saving behaviour increases with age as some studies find evidence of age-related in
creases and others do not. However, existing research has mainly examined children’s saving of tokens and items, which neglects other 
types of abstract resources that children might save. The current study aims to address this gap and will compare how children save 
different types of resources and how saving these resources changes with age in early childhood.

Saving different types of resources
Despite existing literature focusing on children’s saving of tokens and items almost exclusively, saving is not limited to these two 

resources alone. People save many resources in addition to money and items, such as time, space, food and water, electricity, and 
bodily energy. In the present study, we focus on children’s saving of time and space in addition to tokens and items.

Saving time
Saving time is defined as minimizing time used in the immediate future in order to save more time later, usually for a desirable 

activity. Children might complete their chores quickly to save more time to watch their favourite TV show later or may take a shortcut 
to get to their friend’s house to maximize their play time. Additionally, children might consider how long it will take them to complete 
a given task and find ways to complete the task more quickly in order to save time. Thus, an important pre-requisite to being able to 
save time is a basic understanding of time concepts.

Children begin to talk about past and future events in daily conversation with parents, starting at age two (Hudson, 2006) and 
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produce temporal words in daily talk such as “now” and “later” around the age of three (Grant & Suddendorf, 2011). This suggests that 
even young children have a basic sense of time and understand that events can be closer or further away in time. Research with parents 
of 2- to 3-year-old children showed that children’s saving in everyday life was positively correlated with children’s expressive vo
cabulary, temporal word use, and time metaphor use according to parent-report (Kamber et al., 2023). These findings suggest that 
children’s understanding of time is related to their saving very early in development. Parent reports also suggest that young children 
might engage in saving time in their daily lives. The Children’s Future Thinking Questionnaire (CFTQ; Mazachowsky & Mahy, 2020) 
contains items that ask parents about their child’s ability to save time (i.e., “my child tries to find ways to decrease the amount of time it 
takes to complete a task” and “my child does not consider how long it will take to save up for a desired item”). However, no studies 
have measured children’s saving of time behaviourally, thus beyond parent-report studies, we know very little about how children’s 
time saving develops.

Saving space
Saving space is defined as reserving some amount of space for a specific future use. Children may save space on a shelf for new toys, 

save a seat for someone who has yet to arrive, or save pages in a colouring book to colour at a later time. Importantly, children’s 
understanding of numbers and quantity may be related to their understanding that space can be saved. Children’s spatial awareness 
and numerosity rapidly increases during the preschool years (Perez & McCrink, 2019). Starting at seven months, infants can 
discriminate between physically larger and smaller objects, thus suggesting sensitivity to the amount of physical space an object takes 
up (Sensoy et al., 2020). By the age of three, children can use the location of several surrounding objects to locate a target object in 
space (Blades & Spencer, 1994) and understand the relations between different locations by identifying them on a map (Liben & Yekel, 
1996). Thus, it is possible that young children can also begin to save space for future use given their rapidly developing spatial 
awareness. Parent report also suggests that young children might save space in their daily lives. The CFTQ (Mazachowsky & Mahy, 
2020) also contains items asking parents about their child’s ability to save space (“my child saves a seat for someone who has not yet 
arrived”). However, no studies have yet to measure children’s saving of space using a behavioural measure. Given the limited un
derstanding of how children save time and space, the current study will develop behavioural tasks that attempt to measure these 
abilities in young children.

Individual differences in children’s saving

Several cognitive correlates of children’s saving have been proposed, such as cognitive flexibility (Lee & Carlson, 2015) and 
planning (Kamawar et al., 2019). But in general, studies have revealed mixed findings with some finding significant relations 
(Kamawar et al., 2019; Lee & Carlson, 2015) but others failing to find relations (Atance et al., 2017; Dueck et al., 2024 Hanson et al., 
2014; Kamber et al., 2023). Next, we review several cognitive abilities that might play a role in supporting the development of young 
children’s saving.

Children’s executive functioning
Executive functions are cognitive processes involved in the conscious control of thoughts and behaviours (Carlson et al., 2013). 

Executive functions begin to develop around the age of three years old and continue to develop into early adulthood (Best & Miller, 
2010). Working memory allows individuals to hold current saving goals in mind. Despite the positive relation to adult’s money saving 
(Ballinger et al., 2011), it appears to be unrelated to children’s marble saving (Atance et al., 2017) and future thinking more broadly 
(Hanson et al., 2014; Kamber et al., 2023). Additionally, cognitive flexibility may play an important role in allowing children to shift 
their behaviours between saving and spending to accommodate the ideal decision. When children learned that a more desirable marble 
run they were intending to save for, was broken, those with greater cognitive flexibility stopped saving for it and instead spent them on 
a less desirable, but unbroken game (Lee & Carlson, 2015).

It may be that planning and inhibitory control in particular are critical abilities that support children’s saving. Inhibitory control 
should help individuals inhibit the desire to spend impulsively in the present/near future in order to save for the more distant goal. 
Parent-reported inhibitory control is seen to predict parent-reported saving in 3- to 7-year-olds; those with higher reported inhibitory 
control, tended to have higher reported daily saving (Dueck et al., 2024). However, the association between saving and inhibitory 
control has not been documented in lab-based saving tasks, where several studies have failed to find significant associations between 
parent-reported inhibition and token saving in 3- to 7-year-olds (Dueck et al., 2024) as well as behavioural inhibition and marble 
saving in 3- to 5-year-olds (Atance et al., 2017). Given the conflicting findings based on measurement method, further work should 
examine the relation between children’s inhibition and saving behaviour.

Saving is a form of future planning; when an individual saves, they plan and execute saving actions to achieve future saving goals. 
In order to save, an individual must inhibit their desires to impulsively spend in the present and form a plan for their saving behaviours 
in the present and future. Planning improves between the ages of 3- and 5-years-old (Atance & Jackson, 2009). More specifically, a 
form of planning that may be beneficial to saving is the creation of a budget, a detailed plan for spending/saving a limited resource. 
Kamawar and colleagues (2019) measured 3-to-6-year-olds’ saving behaviours after children had a chance to budget five marbles by 
placing them in a bowl for the little marble run or the big marble run. Children’s planning ability, as measured by having children load 
a truck based on a set of rules, was correlated with children’s saving performance in the budgeting condition (Kamawar et al., 2019). 
Thus, when children were given the opportunity to budget their saving and spending, children who had better planning abilities were 
also better at saving.
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Numeracy
Numeracy, defined as a set of skills such as verbal counting, estimating, comparing, and calculating different quantities (Raghubar 

& Barnes, 2017; Siegler & Robinson, 1982), emerges during infancy and continues to improve over childhood (Feigenson et al., 2004). 
Numeracy likely supports children’s saving, as children need to understand the number of resources they have, in order to consider 
saving some for their future (Kamber et al., 2024a). Indeed, adults who had better numeracy skills save more for retirement and gain 
greater financial wealth (Banks et al., 2010). In addition, adolescents’ numeracy skills are positively associated with their financial 
literacy and knowledge about investing and borrowing money (Jayaraman et al., 2018). Thus, numeracy might also be an important 
correlate of saving in early childhood.

Language ability
Language abilities, such as expressive vocabulary and temporal word use, are positively related to the early emergence of future 

oriented cognition in toddlerhood (Kamber et al., 2023). During the preschool years, children’s receptive vocabulary is positively 
correlated with episodic foresight and planning, indicating that their language abilities may support children’s ability to express their 
future oriented knowledge (Atance & Jackson, 2009). Similarly, language abilities might also support children’s saving ability via its 
role in children’s understanding of instructions on saving tasks. Thus, children’s language ability is also a likely correlate of their 
saving behaviour.

The influence of parent and child practices on children’s saving

An important factor in the development of children’s saving is the saving practices of their parents and the practices parents 
encourage children to engage in. Parents provide children’s first exposure to money through observing how their parents save or spend 
it (Otto, 2013) and teaching them ways to save that persist into adulthood (Robertson-Rose, 2019). In a study examining 16- to-21- 
year-olds’ and their parent’s saving, individuals whose parents encouraged them to save by using a bank account at a younger age went 
on to save more as adults (Webley & Nyhus, 2006). A combination of parental financial advice, controlling money usage, and giving 
pocket money leads to increased saving in individuals older than 16 (Bucciol & Veronesi, 2014). Similarly, in early childhood, parental 
saving practices are found to positively predict children’s saving via parent-report suggesting that children whose parents discussed 
saving with them tended to engage in more saving at home (Dueck et al., 2024). Thus, parental practices may have an important 
impact on older children’s saving behaviour, but little is known about the impact these practices have on younger children’s saving.

The current study

Most research to date has examined two types of children’s saving skills: saving tokens and saving items. However, there is a lack of 
research on saving other types of abstract resources such as saving time and space. Our study will develop new measures to examine 
children’s saving time and space and will provide insight into the current debate on whether saving ability improves with age and what 
cognitive abilities are associated with children’s saving (i.e., executive function, language, and numeracy). In addition, we will 
examine whether children’s ability to save four different types of resources (saving tokens, items, time, and space) is related to one 
another. We predict that: (1) 3- to 6-year-old children’s ability to save for the future will improve with age across all types of resources 
(i.e., saving tokens, items, time, and space), (2) children’s saving of four different resources will positively cohere with one another and 
this coherence will remain after controlling for age, executive function abilities (inhibition, planning), numerical ability, and verbal 
ability, and (3) parents’ saving practices (parental discussions of saving, and parent’s own saving) and children’s practices (access to 
money, monetary saving, and child-led discussions of saving) will be positively related to children’s saving abilities on laboratory 
measures.

Method

Participants

We collected data from 104 3- to 6-year-old children. Six children were excluded from the analysis due to: (a) participating in 
previous related studies (n = 3), (b) not being typically developing (n = 2), or (c) being inattentive/uncooperative (n = 1). The final 
sample included 25 3-year-olds (13 girls, 12 boys; Mage = 41.84 months, SDage = 2.76), 25 4-year-olds (17 girls, 8 boys; Mage = 54.00 
months, SDage = 3.39), 24 5-year-olds (9 girls, 15 boys; Mage = 65.29 months, SDage = 3.04) and 24 6-year-olds (15 girls, 9 boys; Mage =

76.71 months, SDage = 3.59) for a total of 98 children (54 girls, 44 boys; Mage = 59.22 months, SDage = 13.40 months, range = 36 – 83 
months). Eighty-four mothers and 14 fathers participated by completing the parent questionnaires. Children were mostly White 
(77.55% White, 16.33% mixed race, 3.06% Asian, 1.02% Black, and 2.04% other), from middle class backgrounds (2.04% earned less 
than 25,000 CAD; 1.02% earned between 25,000–40,000 CAD; 16.33% earned 40,000–75,000 CAD; 17.35% earned between 
75,000–100,000 CAD; 59.18% earned more than 100,000 CAD, and 4.08% did not disclose their income), and parents were well- 
educated (34.7% held a bachelor’s degree, 33.7% held a graduate degree, 22.4% had some college or 2-year degree, 4.1% had a 
high school degree or less, and 5.1% reported another type of education).
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Measures

Saving measures
The Saving Board Game (Mazachowsky & Mahy, 2020). The Saving Board Game was used to measure children’s saving of tokens 

(representations of money). At the beginning of this game, children were asked to select a target prize out of three options to ensure 
that they preferred the prize. Children were then given four tokens and were told that they could spend their tokens at various locations 
around the game, but they needed to save three tokens by the end of the game to purchase their selected target prize. As children were 
given these instructions, the experimenter counted out the tokens for the child, presenting four plastic coins, then picking up three and 
counting those out loud. Children were then asked a comprehension check question, asking “how many tokens would you need to save 
to buy this item at the end of the game”. If children answered the comprehension check question incorrectly, the experimenter cor
rected them. Forty-one out of 98 children (42%) initially answered this question incorrectly and had to be corrected by the experi
menter. Finally, after the example, all children, regardless of whether they correctly answered the comprehension check question, were 
then reminded one last time that they had four tokens and needed to save three to buy the toy at the end. The board game represented a 
pretend neighborhood, which included eight locations in a randomized order. In four locations, children had the opportunity to spend 
their tokens on small prizes (i.e., eraser, pencil, bubbles, sticker, for one token) or save them to buy their target prize. Children received 
a score from zero to four reflecting the number of tokens saved by the end of the game. Since saving four tokens was actually non- 
optimal, as children only needed three tokens to purchase the prize, children were also classified into non-savers (those who saved 
no tokens), under-savers (children who saved more than one but less than three tokens), optimal savers (children who saved three 
tokens), and over-savers (children who saved four tokens). No children’s data were excluded from analysis.

The Marble Game (Metcalf & Atance, 2011). The Marble Game measured children’s item (marble) saving. In this game, children 
were shown two different marble games: a smaller, more boring marble game with one run and a larger, more exciting marble game 
with three possible runs. The experimenter demonstrated on each of the marble games that once a marble was put down the run it 
could not be used again. Children then were told that the experimenter only had three marbles, and that in the game they would only 
have three marbles to use on both runs. Children were asked a comprehension check question: “how many marbles do you get to use in 
this game?”. If children answered this comprehension check question incorrectly, the experimenter corrected them and moved on. All 
children, regardless of whether they correctly answered the comprehension check question, were then reminded one last time that they 
had three marbles and once they use one, it could not be used again. Children were given three marbles to use first on the smaller, more 
boring marble run for one minute, and then were given one minute to use any remaining marbles on the larger marble game. Children 
were given a score from zero to three based on the number of marbles they saved for the more exciting marble run, with higher scores 
representing better saving. At the end of the game, children were asked which of the two marble run games they liked best to ensure 
that the larger marble game was more desirable. Eighty-eight children produced usable data for this task and data from an additional 
10 children (four 3-year-olds, one 4-year-old, three 5-year-olds and two 6-year-olds) on this task were excluded for the following 
reasons: (1) indicating that they preferred the smaller marble run to the larger marble run (n = 6), (2) parental/sibling interference (n 
= 3), or (3) retrieving used marbles from the smaller run to use in the larger marble run (n = 1).

The Dinosaur Sticker Game (Chernyak et al., 2017). The dinosaur sticker game was used as another measure of children’s item 
(sticker) saving. In this game, children were given five dinosaur stickers that they could either immediately place on a plain white sheet 
of paper or place on a coloured background scene if they waited three minutes. The experimenter gave each child a plain sheet of paper 
and the five dinosaur stickers and indicated that they had some work to do, but in a few minutes they would provide the colourful 
background. The experimenter started a digital timer for three minutes that was placed on the table in front of the child. Children could 
place as many stickers as they liked on the plain white paper during the three-minute waiting period. After three minutes, children 
were given the colourful background sheet and placed any remaining stickers on the sheet. Children were given a score of zero to five 
based on the number of stickers they saved for the special dinosaur scene, with higher scores indicating better saving. Ninety children 
produced usable data on this task, but data from eight children (three 3-year-olds, two 4-year-olds, two 5-year-olds and one 6-year-old) 
were excluded from the analysis due to: (1) not completing the task (n = 5), (2) interfering with timer (n = 2), or (3) experimenter error 
(n = 1).

The Colouring Game. The Colouring Game was a new measure we developed to assess children’s ability to save space for a later 
point in time. In this game, children were presented with a picture of a caterpillar with six empty circles to colour (Fig. 1) and a set of 
coloured markers. Children were told that they had two minutes (presented to them on a digital timer) to colour the caterpillar’s body 
right now and another two minutes to colour the caterpillar’s body later. The children were instructed to make sure to leave some of 
the caterpillar’s body to colour later, then asked to point to all the circles they would colour in that moment, and all the circles they 

Fig. 1. Colouring Sheet for the Colouring Game.
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would colour later. Children were scored based on how many circles they indicated they would save to colour later, with saving half 
(three) of the circles representing rational saving response (scored as one) and any other response was considered irrational saving 
(scored as zero). Sixty-five children’s data for this task was included in analyses. Data from 33 children (19 3-year-olds, eight 4-year- 
olds, three 5-year-olds and three 6-year-olds) were excluded from analyses for: (1) their responses for the number of circles they would 
colour now and later not summing to six (n = 19), (2) not completing the task (n = 9), (3) not stopping their colouring when the first 
colouring period was over (n = 3), or (4) being uncooperative (n = 2).

The Clean up Game. The Clean Up Game was another new task we developed to measure children’s saving of time. In this game, 
children were told they had three minutes to play a game on an iPad. The experimenter then spilled a bucket of 25 small wooden blocks 
in a 70 by 70 cm space that the child was asked to clean up before they played on the iPad. Children were told that they only had three 
minutes to clean up and play the iPad game (presented to them using a visual timer, with both a timer that counted down in numbers as 
well as a circle the revealed more of a background image as the timer progressed), so they had to clean up quickly to save time to play 
the iPad game. Before they began cleaning up, children were asked two comprehension check questions: (1) “what do we get to do once 
we are done with cleaning up?” and (2) “how much time do we have to clean-up and play the iPad game?”. If children answered either 
comprehension check question incorrectly, the experimenter corrected them and proceeded. Once the child had cleaned up the blocks, 
they were given the iPad to play on. Children were scored based on the amount of time they saved to play on the iPad (three minutes 
minus the time spent cleaning up the blocks), with more time saved indicating greater saving. Ninety-one children’s data for this task 
was included in the analyses. Data from seven children (three 3-year-olds, one 4-year-old, two 5-year-olds and one 6-year-old) on this 
task were excluded from analyses due to: (1) starting to clean up the blocks before the timer started (n = 3), (2) not completing the task 
(n = 2), or (3) becoming distracted (n = 1).

Numeracy measures
The Counting Game (Litkowski et al., 2020). The Counting game was used to measure children’s numeracy skills, particularly 

counting ability. Children were introduced to Taffy the tiger, a stuffed tiger toy, and told that she needed their help counting the 
animals in the zoo. Children were given five trials where they were asked to count the number of animals pictured on a paper (i.e., one 
zebra, twelve cheetahs, eight rhinos, ten elephants, and five zebras) and were asked to count them aloud. Children were given one 
point for each correct trial for a total of four points with higher scores indicating more accurate counting. Data from one child (a 3-year- 
old) was excluded from analysis because they did not complete the task.

Give-N Game (Litkowski et al., 2020). The Give-N game was administered to measure children’s numeracy skills. In the game, 
children were shown a box of 30 counters representing Taffy the tiger’s food. Children were instructed to place varying amounts of 
food pieces on a plate for Taffy to eat (e.g., three, nine and six counters). Children were given one point for each correct response, for a 
total of three points. Higher scores indicated better numeracy skills. Data from six children (four 3-year-olds, one 4-year-old and one 6- 
year-old) were excluded from analysis due to: (1) not completing the task (n = 5) and (2) being uncooperative (n = 1).

Executive function measures
The Monkey Jumping Game (Carlson et al., 2004). The Monkey Jumping Game was used to measure children’s planning abilities. 

Children were presented with three pegs, called trees, and a small pink disk, large green disk, and larger blue disk, that were called the 
monkeys. Children were given three rules: (1) larger monkeys cannot sit on smaller monkeys, (2) only one monkey can jump at a time, 
and (3) monkeys can never be put in the water (on the table). Children were given their own set of pegs and disks and were told that 
their monkeys were copycat monkeys and needed to look the same as the experimenter’s monkeys. The child was then asked 
comprehension check questions about the three rules. If children answered any of the comprehension check questions incorrectly, the 
experimenter corrected them, reminded them of the rule, and moved on. There were six levels total that increased in difficulty and 
children were given two trials in each level. Children were given a score between zero to six based on the highest level they achieved (i. 
e., getting at least one of the trials of the level correct). Higher scores indicated better planning. Data from three children (one 3-year- 
old, one 4-year-old and one 5-year-old) were excluded from analysis due to being uncooperative.

Simon Says (Strommen, 1973). The Simon Says game was used to measure children’s inhibitory control. Children were told to 
follow the experimenter’s instructions but only if they said “Simon says” before a command and if the experimenter did not say "Simon 
says" then the child should stay still. There were five commands in which the experimenter did not say “Simon says” on which the 
children were scored. Children were scored on a scale from zero to three on each trial (0 = commanded movement, 1 = partial 
movement, 2 = different movement, 3 = no movement). The child received a final score out of 15 (five trials with a maximum score of 
3 on each), with higher scores indicating stronger inhibition. Thirty-one percent of children’s Simon Says scores (n = 30) were coded 
independently by a second experimenter. Inter-rater reliability was almost perfect (Cohen’s kappa = 0.89) so the original scores from 
the first experimenter were used in the analyses. Data from three children (one 3-year-old, one 4-year-old and one 5-year-old) were 
excluded from analysis due to (1) being uncooperative (n = 2) and (2) parental interference (n = 1).

Receptive vocabulary measure
Picture Vocabulary Test (Gershon et al., 2013). The Picture Vocabulary Task (PVT), administered through the NIH toolbox, was 

used to measure children’s receptive vocabulary skills. Children were shown four pictures on the iPad and were instructed to touch the 
picture that matched the word read aloud by the iPad (e.g., spoon or bicycle). Children’s raw scale scores were used as a measure of 
their receptive vocabulary. Data from seven children (two 3-year-olds, two 4-year-olds and three 5-year-olds) were excluded from 
analysis due to: (1) being uncooperative (n = 5) and (2) technical difficulties (n = 2).
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Parent questionnaires
The Children’s Future Thinking Questionnaire (CFTQ) – Saving subscale (Mazachowsky & Mahy, 2020). The CFTQ is a 

reliable and valid 44-item parent-report questionnaire that assesses children’s future-oriented cognition in everyday life. We 
administered parents the 9-item Saving subscale of the CFTQ. Parents indicated their agreement with statements surrounding their 
child’s everyday saving behaviours such as “saves money in a piggy bank for future purchases” and “eats a large snack and saves no 
room for dinner”. Statements were rated on a 6-point Likert scale (1 = strongly disagree to 6 = strongly agree), with three additional 
non-response options (“don’t know,” “does not apply,” “prefer not to answer”). Parent ratings were averaged to produce a Saving 
subscale score, where higher scores indicated greater saving abilities. The subscale had acceptable internal consistency (ɑ =.66).

Family Saving Information Questionnaire (Dueck et al., 2024). The Family Saving Information Questionnaire is an 8-item 
questionnaire of parental open-ended responses on their own and their child’s saving. The questionnaire included two sections: one 
for child’s saving and one for parent’s saving. Parents answered questions first about their child’s saving practices including: (1) does 
your child have access to money?,(2) does your child have monetary saving? and (3) how often does your child initiate discussions about 
saving? (i.e., child practices). Parents also answered questions about their own saving practices including (1) how often do you initiate 
discussions about saving with your child? and (2) are you currently/actively saving for retirement? (i.e., parental practices).

Procedure

About half of the data (42.9%) was collected between May 2019 and March 2020 prior to the COVID-19 pandemic. The remainder 
of the data was collected between November 2023 and November 2024. Children were recruited through Brock University’s Psy
chology Department participant database. Families who indicated interest in the study were invited to our on campus laboratory for a 
single one-hour session. After obtaining parental consent and children’s assent, children began the study and parents completed 
questionnaires (CFTQ, Family Saving Information Questionnaire, and a brief demographics questionnaire) in the greeting room. The 
child measures were administered in the following fixed order: Saving Board Game, Marble Game, Colouring Game, Counting Game, 
Give-N Game, Clean-up Game, Dinosaur Sticker Game, Monkey Jumping Game, Simon Says, and the Picture Vocabulary Test. At the 
end of the session, children were given all their prizes/drawings collected throughout the session, chose a toy as a final prize, received a 
junior scientist certificate, and were thanked for participating. After the session, families received a $10 Amazon gift card via email. All 
procedures received clearance from the Brock University Research Ethics Board. This study was not pre-registered.

Results

Preliminary analysis

Descriptive statistics for age and behavioural measures are presented in Table 1. An independent-samples t-test was conducted to 
examine the effect of child sex on children’s saving performance. Child’s sex was unrelated to children’s saving scores on all measures 
(ts < 0.553, ps > .264). Additionally, parental education and family income did not significantly correlate with performance on any of 
the child behavioural measures. An ANCOVA was conducted to ensure there were no differences in children’s saving performance 
before and after the COVID-19 pandemic with age in months as a covariate because more 5- and 6-year-old children were tested after 
the pandemic compared to before the pandemic. After including age as a covariate, there was no difference in children’s performance 
on our five saving measures between our original data from 2019 to 2020 collected by one experimenter and data collected in 
2023–2024 by a second experimenter (Fs < .994, ps > .323).

Age related changes in saving

All correlations among the saving behavioural measures are presented in Table 2. Children’s age in months was positively 
correlated with children’s saving scores on the Saving Board Game, the Colouring Game, the Clean-up Game, and the Dinosaur Sticker 

Table 1 
Descriptive Statistics of Age and Saving Measures.

Three Year Olds (N = 25) Four Year Olds (N = 25) Five Year Olds (N = 24) Six Year Olds (N = 24)

Age (Months) 41.84 (2.76) 54.00 (3.39) 65.29 (3.04) 76.71 (3.59)
CFTQ Saving Subscale (1–6) 3.90 (.69) 3.96 (.85) 4.34 (.68) 4.08 (.51)
Saving Board Game (0–4) 1.16 (1.38) 2.04 (1.40) 2.71 (1.16) 3.29 (.81)
Marble Run Game (0–3) 0.78 (1.04) 0.64 (.91) 0.74 (.86) 1.26 (.96)
Colouring Game (0–1) 0.08 (.277) 0.45 (.51) 0.73 (.46) 0.82 (.40)
Clean Up Game (0–180) 120.52 (29.66) 147.54 (13.60) 153.73 (7.52) 157.95(6.09)
Dinosaur Sticker Game (0–5) 2.00 (2.23) 2.30 (2.34) 2.64 (1.81) 3.09 (1.59)
Counting Game (0–4) 1.96 (1.55) 2.64 (1.35) 2.92 (1.10) 3.12 (1.08)
Give N Game (0–3) 1.29 (1.10) 2.21 (.98) 2.67 (.57) 2.57 (.66)
Tower of Hanoi (0–6) 1.04 (.550) 1.67 (1.27) 2.17 (1.61) 2.90 (2.19)
Simon Says (0–15) 0.92 (2.38) 3.29 (5.52) 6.70 (5.08) 9.79 (5.65)
PVT 53.00 (7.73) 61.09 (7.77) 69.19 (7.69) 65.84 (21.96)

Note. N = 98, n for each task ranges between 65 and 98, ranges of scores for each measure are indicated in parenthesis after each task name.
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Game. Age was not significantly correlated with children’s saving scores on the Marble Game but was in the expected positive 
direction.

In the Saving Board Game, saving all four tokens is not the optimal saving strategy, given that children only need three tokens to 
purchase the larger prize. Thus, spending one token on a smaller prize maximizes rewards in this game. Given this, and in line with past 
studies that have used this task (Kamber et al., 2024b), we categorized children as (a) non-savers (children who did not save any 
tokens; n = 17), (b) under-savers (children who saved fewer than three tokens but at least 1 token; n = 26), (c) optimal savers (children 
who saved just three tokens; n = 23) and (d) over-savers (children who saved more than three tokens; n = 32). A multinomial logistic 
regression was performed to examine if age was a predictor of optimal saving, thus child’s age in months was added to the model. 
Child’s age in months explained 34.5 % of the variance in saving status, χ2(3) = 38.16, p < .001, R2

Nagelkerke = .35. Child’s age in months 
was an independent predictor of children’s saving status. Optimal savers were used as the reference category. Relative to optimal 
savers, child’s age was negatively associated with non-savers (χ2(1) = 16.43, p < .001, odds ratio (OR) = 0.85) and under-savers (χ2(1) 
= 7.55, p = .006, OR = 0.94), but age was unrelated to over-savers (χ2(1) = 0.59, p = .443, OR = 1.02). This indicated that non-savers 
and under-savers were younger children compared to optimal savers, however, over-savers did not differ from optimal savers in terms 
of their age.

Coherence of saving measures

To determine whether the saving of different types of resources positively cohered with each other, we conducted Pearson’s 
correlational analyses. Performance on the Saving Board Game, the Colouring Game, and the Clean-up Game were strongly, positively 
correlated with each other and the Marble Run Game and Dinosaur Sticker Game were moderately positively correlated with each 
other. However, there were no significant correlations between item saving tasks and the token, space, and time saving tasks.

To determine whether performance on the saving tasks was still positively related after controlling for age and raw vocabulary 
scores, we conducted partial Pearson correlations (Table 2). After controlling for age and receptive vocabulary scores, the Saving Board 
Game, Colouring Game, and the Clean-up Game remained positively correlated with one another. However, the Marble Game and 
Dinosaur Sticker Game were no longer significantly correlated with one another. Finally, we conducted a partial Pearson correlation 
controlling for age along with children’s scores on the Numeracy Game, Monkey Jumping Game, Simon Says, and Picture Vocabulary 
Test. After controlling for these related abilities, only the Saving Board Game and the Colouring Game remained correlated, r(41) =
.41, p = .007, thus when controlling for all related abilities above, children who saved more tokens also saved more space.

An exploratory factor analysis was performed to explore the factor structure of our saving tasks. Initial Eigen values suggested a 2- 
factor solution, with the first factor explaining 39.35% and the second factor explaining 25.91% of the variance. A component matrix 
indicated that in the first factor token (.761), space (.678), and time (.756) saving loaded strongly, whereas marble (.387) and sticker 
saving (.456) loaded moderately. On the second factor, marble (.735) and sticker (.677) saving loaded strongly.

To determine whether other cognitive abilities predict saving behaviours when controlling for age and raw vocabulary scores, 
hierarchal regressions were run with age and raw vocabulary scores included in model one and the Counting Game, Give N Game, 
Monkey Jumping Game and Simon Says included in model two, with each individual saving task as the outcome variable (Table S1). 
With age and raw vocabulary controlled for, scores on the Give-N task predicted scores on the Marble Game and scores on the Counting 
task predicted scores on the Clean-up Game.

Comprehension check question accuracy
Although no children were excluded for failing comprehension check questions on any task, children had varying success across 

Table 2 
Correlations Among All Measures.

2. 3. 4. 5. 6. 7. 8 9. 10. 11. 12.

1. Age (Months) .57** .15 .28* .64** .26* .42** .55** .42** .63** .71** .17
2. Saving Board Game ​ .13 

(.001)
.36** 
(.26*)

.54** 
(.23*)

.12 
(− .06)

.36** 
(.12)

.32** 
(− .03)

.30** 
(.04)

.39** 
(− .01)

.54** .20 
(.18)

3. The Marble Run Game ​ ​ − .05 
(− .07)

.20 
(.03)

.23* 
(.22)

.13 
(.16)

− .05 
(− .24*)

.15 
(.12)

.10 
(− .02)

.18 − .03 
(− .06)

4. The Colouring Game ​ ​ ​ .42** 
(.35*)

.02 
(.64)

.30* 
(.23)

.21 
(.15)

− .04 
(− .17)

.21 
(.02)

.19 .07 
(.08)

5. Clean Up Game ​ ​ ​ ​ .08 
(− .05)

.52** 
(.31*)

.47** 
(.18)

.27* 
(.003)

.34** 
(− .06)

.55** .21* 
(.10)

6. Dinosaur Sticker Game ​ ​ ​ ​ ​ .20 
(.14)

.23* 
(.10)

.18 
(.10)

.23* 
(.11)

.35** .27** 
(.23*)

7. Counting Game ​ ​ ​ ​ ​ ​ .37** .25* .27** .34** .19
8. Give N Game ​ ​ ​ ​ ​ ​ ​ .20 .44** .51** .19
9. Tower of Hanoi ​ ​ ​ ​ ​ ​ ​ ​ .37** .33** .02
10. Simon Says ​ ​ ​ ​ ​ ​ ​ ​ ​ .61** .10
11. PVT ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ .12
12. CFTQ Saving Subscale ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​

Note. N = 98, *p < .05, ** p < .01. Partial correlations after controlling for age and raw vocabulary (PVT scores) are indicated in parentheses, degrees 
of freedom range from 53 to 96.
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measures. Accuracy scores on comprehension check questions are presented in Table 3.
To determine if success on the comprehension check questions was related to performance on the subsequent saving task, inde

pendent samples t-tests between comprehension check accuracy (incorrect vs correct) and saving performance on the relevant task 
were examined. The number of tokens saved significantly differed between children who answered the comprehension check question 
correctly (M = 2.74, SD = 1.36) compared to children who answered the comprehension check question incorrectly (M = 1.66, SD =
1.32), t(96) = -3.95, p < .001, d = -0.81. Performance on all of the other savings measures did not differ based on whether children 
passed or failed comprehension check questions.

Given that comprehension check question accuracy was only associated with the number of coins saved in the Saving Board Game, 
correlations among saving tasks were compared between children who passed and failed the Savings Board Game comprehension 
check question. Aside from token and space saving no longer being significantly positively correlated, patterns of correlations did not 
change substantially. Additionally, child age in months was significantly and positively related to accuracy on all four comprehension 
check questions (rs > .25 ps < .02).

Parental questionnaires

Children’s future thinking questionnaire − saving subscale
Scores for the saving subscale of the CFTQ are shown in Table 1. Parents’ rating of their children’s saving in everyday life was not 

related to their child’s age in months. The CFTQ saving subscale scores were positively related to whether their child initiated saving 
discussions, r(94) = .24, p = .021, as well as children’s saving scores on the Dinosaur Sticker Game and Clean-up game (Table 2). There 
were no significant relations between parent’s ratings on the CFTQ saving subscale and parent responses on the Family Saving In
formation Questionnaire.

Family saving information questionnaire
The majority of children in our sample (84.7%) earned or had access to money (63.3% in the form of pocket money), 90.8% of 

children had monetary savings (76.5% using a piggy bank). Less than half of parents (42.7%) indicated that their children “never” 
initiated discussions about saving (26.0% responded “rarely”, 25.0% responded “sometimes”, and 6.3% responded “often”). Again, less 
than half of parents (42.7%) indicated that they “sometimes” initiated discussions of saving with their child (with 19.8% responding 
“never”, 25.0% responding “rarely”, and 12.5% responding “often”), and 86.7% of parents were currently saving for retirement.

Children’s age in months was positively correlated with child access to money (r(95) = .32, p = .001), monetary savings (r(94) =
.27, p = .007), and child-initiated discussions of saving (r(94) = .30, p = .003). Child access to money was also positively correlated 
with child monetary savings (r(94) = .47, p < .001) and child-initiated discussions of saving (r(94) = .26, p = .009). Child monetary 
saving was also positively correlated with both child (r(94) = .28, p = .006) and parent-initiated discussions of saving (r(93) = .23, p =
.028). Finally, child-initiated discussions were also positively related to parental discussions of saving (r(93) = .54, p < .001).

Parent and child saving practices in everyday life and their relation to children’s savings

To determine whether parent and child saving practices were predictive of children’s saving abilities within the lab, we conducted 
linear regressions with children’s age, and both child based and parental based Family Saving Information Questionnaire items as 
individual predictors and children’s saving on each of the behavioural measures of saving as the outcome (Table S2). Children’s age in 
months significantly predicted scores on the Saving Board Game, the Clean-up Game, and the Dinosaur Sticker Game. In addition to 
age, children’s access to money and whether they had monetary savings predicted children’s scores on the Clean-up Game. No other 
predictors were significant in these regression models.

Discussion

The current study found that 3- to 6-year-old children’s saving increased with age in all tasks except for marble saving (which was 

Table 3 
Comprehension Check and Practice Trial Accuracy Among Measures.

Behavioural Measure Comprehension Check Question Correct Answer Percentage Correct

Saving Boardgame How many tokens would you need to save to buy this item at the end of the game? 3 tokens 58.2%
Marble Game How many marbles do you get to use in this game? 3 marbles 76.5%
Clean-up Game What do we get to do once we are done with cleaning up? Play on the iPad 72.4%
​ How much time do we have to clean-up and play the iPad game? 3 min 57.1%
Counting Game How many Zebras are there? 1 Zebra 91.8%
Give-N Can you give Taffy 1 piece of food? 1 counter 90.8%
Monkey Jumping Game Can larger monkeys sit on top of smaller monkeys? No 80.6%
​ How many monkeys can jump in the trees at a time? 1 monkey 67.5%
​ Can the monkeys go in the river? No 88.8%
Simon Says Clap your hands No movement 50.0%

Note. Ns = 88 to 98. Percentage accuracy represents the percent of children who correctly answered the comprehension question correctly.
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still in the expected positive direction). The pattern of coherence among our saving tasks suggest a distinct pattern between saving 
more abstract resources (tokens, time, space) and saving more concrete items (stickers, marbles); saving of more abstract resources 
were positively correlated with each other while performance on concrete, item saving tasks were positively correlated with each 
other. After controlling for age and receptive vocabulary, coherence among saving abstract resources remained, however, coherence 
among concrete resources became non-significant. Finally, children’s daily saving practices predicted children’s saving of different 
resources. Three- to 6-year-old children’s saving of tokens, time, and stickers were significantly predicted by children’s age. In 
addition, children’s saving of time was significantly predicted by access to money and child monetary savings.

Age related improvements in children’s saving

Children begin to engage in saving around the age of three (e.g., Metcalf & Atance, 2011), however, research has primarily 
examined token and item saving which reveal mixed findings regarding age-related changes. In the current study, older children saved 
more of all resources except for marbles (which was still in the expected positive direction). Broadly, saving abilities seem to increase 
with age across several different abstract and concrete resources. Given that some of these relations disappear after controlling for 
cognitive abilities, including numeracy (which also increased with age), it may be that children’s saving of resources is driven by an 
increase in understanding of abstract, non-tangible quantities.

The current study found a positive relation between age and abstract resources (i.e., tokens, space, and time). With age, children’s 
understanding of money (Jerome et al., 2023), spatial awareness (Perez & McCrink, 2019) and temporal word use (Hudson, 2006: 
Grant & Suddendorf, 2011) increases, suggesting that, with age, children might begin to better understand these abstract concepts. 
Previous research has found increases in token saving behaviour across early (Kamber et al., 2024b) and middle childhood (Otto et al., 
2006), which is in line with the current study. In economic-based tasks like the Saving Board Game, as children get older, they tend to 
save more tokens. Interestingly, non-economic paradigms such as the tray task when children must save tokens to spend on a preferred 
tray that is always presented after a less preferred tray (Dueck et al., 2024; Jerome et al., 2023), failed to find age effects. It might be 
that economic-based board game tasks may be more sensitive to age-related increases in token saving, perhaps because they require a 
minimum number of tokens to be saved where there is no such requirement in non-economic paradigms.

The current study also found a positive relation between age and saving stickers, in that older children saved more stickers than 
younger children to use on a desirable background. Partly in line with the current study, previous research has found that, numerically, 
5-year-olds saved more stickers than 3- and 4-year-olds (Chernyak et al., 2017). However, these saving scores were combined with 
other temporal tasks creating a linear time/temporal discounting factor, which as a whole did not show any age effects (Chernyak 
et al., 2017). It may be that the relation between age and saving stickers was weakened by combining it with other tasks. However, the 
current study did not find a significant relation between age and marble saving, although, the relation was in the expected positive 
direction. This is in line with previous studies that have found no age effects in children’s marble saving in a similar age range 
(Kamawar et al., 2019; Metcalf & Atance, 2011) but in contrast with other studies that have found age effects (Atance et al., 2017). The 
relation between age and saving concrete resources, such as marbles, may be quite small and whether this relation is significant might 
depend on the specific age range, sample, or other characteristics of the task.

Generally, saving more of a given resource is viewed as better than saving less, however, there are instances where saving all of 
your resources is not the optimal choice, as sometimes there are benefits in using some resources in the present and saving the others 
for a later time. Although older children were more likely to save enough tokens to purchase the prize compared to younger children in 
our study, children who optimally or over saved did not differ by age. This finding is broadly consistent with Kamber et al. (2024b) who 
found that older children were more likely to save optimally in the Saving Board Game compared with younger children. However, 
they also found that younger children were more likely than older children to be both under-savers and over-savers. Our current 
findings did not document age differences between optimal and over-savers which might suggest that over-saving was a strategy 
children used across age groups to prevent spending too many tokens. Further research should continue to investigate various saving 
strategies in tasks where under and over-saving are possibilities.

Coherence amongst saving measures

To our knowledge, no study to date has compared children’s saving skills with several different resources in a single study. This is 
an important undertaking because children save many different types of resources in their day-to-day life. One of the main questions 
that our study can address is whether saving is domain general or domain specific. Children’s saving of more abstract concepts 
correlated with one another while children’s saving of more concrete concepts correlated with one another. Additionally, through an 
exploratory factor analysis, items classified as abstract (tokens, time and space) loaded strongly onto a first factor, while items clas
sified as concrete (marbles and stickers) loaded onto a second factor. Our results suggest that there is coherence in children’s saving 
broadly, but it seems that children’s saving performance differs based on whether the resource is abstract or concrete.

When controlling for children’s age and receptive vocabulary, coherence among the abstract items remained, suggesting that it may 
be something over and above these abilities that relates these resources conceptually. Concrete items, when controlling for age and 
receptive vocabulary, were no longer related to one another. Thus, it may be that these items cohere as a product of one’s age and 
receptive vocabulary but cohere less on a conceptual level. Additionally, when controlling for all executive functions, numeracy, 
receptive vocabulary and age, only token and space saving remained positively correlated, suggesting that something over and above 
age and cognitive abilities connects them. Both tokens and space can be represented visually (unlike saving time) and it may be this 
that links saving of these two resources. The correlation between marble and sticker saving, although no longer significant, was near 
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significant (p = .053), and with a larger sample might have reached statistical significance. Future research should further explore 
relations between saving more concrete and more abstract resources, and explore what might be driving the conceptual link between 
saving tokens and space.

Children’s age was significantly related to their success on all comprehension check questions, thus, children who were older were 
more likely to pass the comprehension checks regardless of the type of saving. Although children who answered the comprehension 
check question for the Saving Board Game correctly, saved significantly more tokens than those who answered incorrectly, no other 
differences were found between comprehension check question performance and performance on the subsequent task. When exam
ining coherence among saving behaviours for children who passed and failed the Saving Board Game comprehension check question, 
patterns broadly remained the same except the relation between token and space saving which became non-significant. It will be 
important to ensure appropriate comprehension check questions are in place for new measures of saving in the future given the high 
demand on memory, language, and numerosity that many savings tasks present.

Relations between parent-report and children’s behaviour

The current study found some relations between parent reports on children’s saving and their performance on our savings measures 
in the lab. Scores on the CFTQ saving subscale (Mazachowsky & Mahy, 2020) were not significantly correlated with children’s age in 
months (but was in the expected positive direction). This finding is in line with Dueck et al. (2024) who similarly found no effect of age 
on 3- to-5-year-old children’s saving behaviors via parental report. However, these results contrast those of Mazachowsky and Mahy 
(2020), who found an effect of age in 3- to-7-year-old children’s saving via the CFTQ. It is possible that the inclusion of 7-year-olds in 
that study made their age effects stronger. It may be that parents report less differences in their younger children’s saving skills, or it is 
not until the age of seven that parents begin to detect these increases in saving skills. The CFTQ saving subscale was positively related 
to children’s saving of both stickers and time. Stickers are a common household item that children regularly use and are exposed to, 
often being used as rewards or prizes for completing tasks. In addition, time and temporal functions are something preschool aged 
children are beginning to understand (Grant & Suddendorf, 2011; Hudson, 2006) and may be exposed to through daily routines. It 
could be that these two concepts are more familiar to children and parents with saving tokens, marbles and space possibly being more 
novel to young children. As a result of this novelty, these concepts may be less related to daily saving behaviours, at least at a young 
age. Future research might further investigate relations between household daily saving and lab-based behavioural saving tasks.

The influence of parent and child practices on children’s saving

Child practices showed some relation to children’s saving behavior, whereas parental practices did not relate to children’s saving 
behaviour. Children’s age in months was a unique predictor of children’s saving of tokens, time and stickers, suggesting that older 
children are also more likely to save these resources than younger children. It may be that with older age comes more knowledge of and 
experience with these concepts which may determine age as a unique predictor. Additionally, children’s access to money and monetary 
savings were unique predictors of children’s time saving. That is, children who had access to money as well as monetary savings were 
likely to save more time in the lab. The link between children’s experience with money and saving time is less clear, but perhaps 
children’s general understanding of saving money transfers over to their saving of time. More investigation into this relation is 
warranted.

Child and parent practices did not predict any other types of children’s saving in the lab. These findings are partly in line with 
Dueck et al. (2024) who found that parental saving practices did not predict 3- to-7-year-old children’s saving behaviours within the 
lab. There are a couple of possibilities as to why parental behaviours may be unrelated to children’s saving in the lab. Young children’s 
saving might be more influenced by their own cognitive abilities and behaviours than factors of their home or family environment. 
Parenting style, SES and economic socialization are seen to have a stronger influence on children’s saving behaviours in middle 
compared to early childhood (Kamber et al., 2024a). Indeed, young children have more limited experience with their parents and such 
parental influences might accumulate over time as the child develops. Additionally, there was relatively little variance in responses 
that parents provided with the vast majority indicating that they were saving for retirement and at least sometimes initiated dis
cussions with their children about saving. It is possible that this limited variability led to our inability to find relations between parent 
practices and children’s saving behaviour. Future work would do well to recruit more diverse samples of parents whose saving 
behaviour might be more variable in order to examine relations between parental practices and its influence on children’s saving 
behaviour.

Limitations

The current study had some limitations. In order to measure saving space and time, we had to develop new measures. These 
measures were encouraging in that task performance was related to other types of abstract saving and was unrelated to success on the 
comprehension check questions. However, they might have been tapping into other aspects of children’s development, such as un
derstanding of space or motor control.

The Colouring Game (measure of saving space) presented some challenges in scoring. While we ultimately decided to use children’s 
saving intentions for now and later as our dependent variable (scoring saving 3 circles for later as correct and saving any other amount 
as incorrect) originally, we had planned to see how many circles were actually coloured at each time point as an objective measure of 
saving. The problem was that children often did not colour fast enough, so they ended up not colouring the number of circles that they 
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had intended to at time one. We settled on scoring the task as either correct and rational saving (children indicating that they planned 
to colour three circles at time one and three circles at time two) or incorrect and non-rational (unequal saving of space between time 
points), but this approach captured children’s intentions to save rather than their actual ability to follow through with saving. Indeed, 
one’s intentions to save are often very different from real-world behaviour. Due to this approach to scoring many children’s data was 
excluded from analysis because their saving intentions for now and later did not sum to a total of six. Thus, analyses involving the 
colouring game task relied on a smaller sample size than the other measures, so findings should be interpreted with caution. Further, 
this task in particular may not be measuring saving space but rather saving an activity to complete at a later time, in case of boredom. 
Additionally, this task relies on complex reasoning to understand that dividing space into half would be the appropriate approach, 
which may require fairly advanced numerical understanding beyond the abilities of most young children. Future research should work 
to further refine this measure of saving space and develop others.

Similarly, performance on the Clean-up Game (measuring saving time) was strongly related to age, but relied heavily on children’s 
motor skills, as they needed to pick up the blocks quickly in order to save more time. As such, older children may have saved more time 
to play on the iPad simply because they were able to pick up more blocks thus allowing them to clean up faster. However, it is 
reassuring that after controlling for age (which is likely highly related to motor skill) and receptive vocabulary relations between the 
Clean-up Game and other measures of saving revealed a similar pattern of coherence. Thus, despite the physical nature of the task, the 
Clean up Game remained related to saving other abstract resources that do not rely on motor skills (saving tokens, saving space). 
Future research might attempt to develop a measure of saving time for children that does not rely on children’s motor skills to 
eliminate the possibility that age-related findings were due to motor development rather than increases in the ability to save time.

Finally, the current sample consisted of children from middle to high socioeconomic backgrounds with high education levels, thus 
the findings may not be generalizable to the general population and might have limited our ability to detect relations between parental 
practices and children’s saving behaviour. Indeed, most parents (86.7%) indicated they were saving for retirement and the majority of 
children (90.8%) had access to money suggesting a lack of variability might have made any relations difficult to detect.

Conclusion

This study adds to the growing literature on the development of young children’s saving behaviour. To our knowledge, this was the 
first study to examine saving of four different resources in a single sample to investigate the coherence of different saving behaviours. 
Broadly, our findings suggest that saving increases with age across a number of different resources, children’s saving abstract resources 
and saving concrete resources are related, and that some child practices influence children’s saving skills. Parental practices might not 
yet exert a strong influence on young children’s saving skills, but given a lack of variability in our parental practices, future work 
should continue to investigate the relation between family practices and children’s saving skills. Given the importance of saving skills 
in adulthood, it is critical to continue to investigate how this ability develops across childhood and how we can promote healthy saving 
behaviour to encourage the development of good saving habits.
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