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Abstract
This work presents new measures of parental investments that capture the quality of
daily parent-child interactions. We develop a new app that collects 24-hour parental
time diaries and child’s engagement and feelings during each activity performed with
the parent. Using data from a sample of over 500 parents with preschool-aged
children, we find that, on average, parents spend nearly 50 hours per week with their
child. Our study introduces Engaged Time to capture moments of intense parent-
child interaction, showing that it accounts for 86% (roughly 43 hours) of total time
spent together. We also document about 14 hours per week of intense interaction and
meaningful teaching moments that would go unrecognized if measured solely by the
traditional concept of Quality Time as defined in existing literature. This study is the
first to systematically measure Positive Time – moments when parents are actively
engaged, and the child is notably happy – highlighting the critical role of a positive
parent-child relationship in child development. We further examine how these
measures vary by weekday versus weekend and across factors such as parental
education, gender, employment status, and family composition.
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1 Introduction

There is broad consensus in the social sciences that early childhood investments have
far reaching implications for important life outcomes, such as educational attain-
ments, labour market success, and health (e.g. Attanasio et al., 2021; Wang et al.,
2021). In particular, parental time investments are key inputs for the formation of
cognitive skills (Brilli, 2022; Caetano et al., 2019; Carneiro et al., 2015; Del Boca
et al., 2014; Del Bono et al., 2016; Price & Kalil, 2019) and the prevention of
behavioural issues (Cunha et al., 2010). Parental time investments are more impor-
tant than money or investments in goods for the production of cognitive skills of 3-12
year-old children. They have also been found to be the most effective input for
children aged 0-10 years when compared to other factors such as time spent by the
child using media, attending pre/after school care, or participating in educational
activities without their parents (Fiorini & Keane, 2014).1

The growing amount of scientific knowledge indicating that parent-child
interactions are essential to a child’s growth and well-being has prompted gov-
ernment initiatives aimed at improving the quality of these interactions over the
past two decades (see Conti et al., 2021 for recent evidence and Sparrow & Ayoub,
2015 and Jeong et al., 2021 for a review of the ongoing interventions). Further,
programs that raise parents’ awareness of the importance of the quality of parental
time investment in children might have a large social payoff (Attanasio, 2015;
Heckman, 2011).

Yet, there is no consensus on how to define or measure parental time investments,
as various approaches exist, each capturing different dimensions of parental invol-
vement. Some studies rely on parents’ time diaries to measure the Total Time spent
with a child, using this as a general proxy for parental time investments. This
approach assumes that all time spent with a child contributes meaningfully to their
development, although it may not distinguish between different activities, and
between passive vs. active engagement. Other studies define the concept of Quality
Time (Price, 2008), focusing on specific activities that parents carry out with their
children. These typically include activities considered to be especially beneficial for
child development, such as reading or playing with the kid, and other forms of direct
parent-child interaction. However, by focusing only on these development-oriented
activities, this measure may overlook other valuable aspects of parental time
investments.

In this paper we propose a novel approach to measure parental time-use, relying
on a new app-based time diary where parents are asked to report whether their child
was present during each activity they performed and, if so, to what extent the child
was actively engaged. They also have to indicate their own and their child’s mood
while the activity was taking place. This rich set of information allows us to
precisely define and measure some key facets of parental time investment that
would otherwise be hard to measure: (i) Engaged Time; and (ii) Positive Time.

1 The evidence on the effect of parental time investments on non-cognitive skills is instead more mixed
(Baranov et al., 2020; Fiorini & Keane, 2014), mostly due to measurement issues and lack of data.
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Engaged Time is defined as time spent by the parent in any activity where the child
is present and shows a level of engagement from mildly to fully engaged.2Positive
Time is a subset of Engaged Time that includes only activities in which the child
experiences positive feelings.3

The Engaged Time measure considers a wide range of activities that parents can
do with their child, without taking a stand on the activities that are classified ex-ante
as beneficial to child development. Indeed, the psychological literature indicates that
everyday interactions between parents and children, even those that are informal,
unstructured, and not necessarily educational, can foster caregiver-child attunement
and promote the creation of new shared meanings (Bornstein, 2019; Bruner, 1996).
Notably, child-caregiver synchronous interactions have been shown to provide
optimal opportunities for learning (Chen et al., 2021). Positive Time is particularly
important since research has established that experiencing positive parenting,
expressed in physical, verbal, or symbolic forms conveying warmth, love, affection,
sensitive responsiveness, and acceptance, is fundamental for the quality of the child-
caregiver relationship and the child’s well-being and socio-emotional adjustment
(Bornstein, 1989; Cui et al., 2018). To this end, when the child is engaged, we ask
parents to record also the level of enjoyment, both for them and the child. Our
approach may prove useful to shed light on how parents, particularly self-employed
ones, balance quality and quantity in family time. This perspective extends beyond
caregiving and play to include routine activities, which may be influenced by policy
interventions. While traditionally economists only consider the effect of policies on
time allocation between work and childcare (e.g. Bastian & Lochner, 2022), our
approach offers a more comprehensive view.

We report evidence from 812 time-use diaries compiled by about 500 parents of
pre-schoolers aged four to five, attending kindergartens in the Emilia Romagna
region of Italy in 2021-22. We distributed to each participant a web-based app and
asked them to complete – among other questionnaires – two time-use diaries: one for
a randomly selected weekday and one for a randomly selected weekend day. We first
document that our time-use app provides accurate records of how parents use their
time, which are comparable to previous app-based time-use surveys.

Next, we show how our Engaged Time and Positive Time measures relate to those
commonly used in the literature, namely Total Time with Child, which includes all
the activities performed by the parent when the child is physically present, and
Quality Time. The latter consists of those “activities that involve a high degree of
(parent-child) interaction and have the greatest impact on child development”, as
defined in Price (2008).4

2 The existing national surveys on adults’ time use (e.g. ATUS, Italy, UK and Spain time use surveys)
typically do not distinguish between presence and engagement of the child.
3 To our knowledge, this is the first study that records the level of enjoyment of both parent and child in all
their engaged time together. The American Time Use Survey (ATUS) reports ratings of happiness, stress,
and meaningfulness to assess parent well-being during time with children, but it does not consider child’s
feelings. Further, it only considers a random subset of activities.
4 The activities included in Quality Time are: reading, playing, talking with/listening, arts and crafts,
eating, playing sports, attending performing arts, visiting museums, participating in religious practices,
looking after, physical care, and helping with homework for older children.
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Our respondents reported a high degree of active parent-child interaction:
Engaged Time represents 86% of the total time a parent spends with their child. Only
two thirds of the Engaged Time is classified as Quality Time. Instead, the remaining
share of Engaged Time is allocated to other daily activities, such as traveling,
cooking, making or receiving visits, or even watching television programs, which are
simply carried out with the active engagement of both parent and child. This
effectively captures the idea that any kind of everyday parent-child interaction can
become a meaningful and constructive learning opportunity (Chen et al., 2021). 66%
of the weekly time when parents are actively engaged with their children is also
classified as Positive time, and this share is the same (66%) for Quality Time, sug-
gesting that children are not necessarily happier when the time they spend with their
parents is devoted to activities specifically addressed to them.

Marked differences emerge between weekday and weekend days. As one might
expect in a sample in which most parents work full time, there is a generalized
increase in the time parents spend with their child on weekends. Interestingly, the
increase is more pronounced for Engaged Time and Positive Time, hence indicating
that parents take advantage of weekends - when time constraints are less binding - to
increase not only the quantity, but also the quality of the interaction with their
children, and do so in a wide range of daily activities. To further understand how the
shift from workdays to weekends allows parents to allocate more time to family
interactions, we explore how all types of parental time investment vary on weekdays
and weekends across different groups in terms of family composition, parental
education, and employment status.

In developing our new measures of time investments, we also contribute to the
literature on time-use diaries along two main dimensions. First, existing surveys
gathering explicit information on the intensity of parent-child interaction, such as the
Panel Study of Income Dynamics-Child Development Supplement (Survey Research
Center, 2019) collect children’s rather than parents’ diaries. On the contrary, having
access to information on all the activities a parent performs during the day enables
measuring and qualifying the time that parents and children spend together, over and
above childcare, capturing parent-child interactions that are unlikely to have been
recorded in a child’s time diary.5 Moreover, observing parents’ time allocation
allows for a complete picture of parents’ time constraints and trade-offs, rather than
focusing only on the segment of time spent with the child. This is especially
important when the parent works full time, and it allows to estimate possible sub-
stitution effects.

Second, we build on a fast-growing literature on online and app-based time diary
collections and propose a new, simple, and reliable app-based survey to measure
adults’ time allocation, with particular focus on parental time investments. Scholars
have recently recognized the advantages of an app-based approach and exploited it in
their time-use studies (Bonke & Christensen, 2019; Chatzitheochari et al., 2018;
Fernee & Sonck, 2014; Minnen et al., 2014; Sullivan et al., 2020). This approach is
becoming increasingly popular in applied research, as people have grown accus-
tomed to using smartphones, and rely on apps to track their daily actions, related for

5 The importance of including in the time spent with children’s activities not reported as childcare but
done in the presence of the child was already emphasized by Folbre & Yoon (2007).
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instance to fitness (Chatzitheochari & Mylona, 2022), avoiding traffic (e.g. Waze)
and staying organized. Many apps are also available to assist parents in running their
homes efficiently, discovering nearby playgrounds and kids-friendly activities,
shopping for food, etc. (e.g. Cozy, Flipp, Little Peanut on the Go, Trekaroo in the
Unites States; Onoko and Hoop in the UK).6 Compared to traditional paper-based
time-use surveys, online and app-based time-use data are cost effective and provide a
user-friendly experience that could ensure a higher response rate. This is especially
important considering that time-diaries are long and potentially intrusive.

The remainder of the paper is structured as follows. In Section 2, we describe the
design of our app, the time-use questionnaire, and the data collection process. Section
3 is devoted to the analysis of the quality of the time diaries data. In Section 4, we
illustrate the four time investment measures we consider and explore their weekday,
weekend day and weekly patterns in our sample across different socioeconomic
groups. Section 5 concludes.

2 Diary data collection

2.1 Time-use diaries

To measure the whole spectrum of parental activities throughout the day, the most
effective instruments are time-use diaries in which individuals report events and
actions that occurred on a given day. Time-use diaries are more accurate and reliable
than retrospective questions (Michelson, 2005; Sevilla, 2014): they discourage social
desirability biases and superficial or imprecise responses, and they allow for the
simultaneous collection of contextual information for each activity. However, they
are also costly to collect and impose a significant burden on the respondent.

While paper diaries are still employed by most statistics agencies (Cornwell et al.,
2019), online and app-based time diaries are gaining momentum, as they offer a
number of advantages (UNECE, 2013).7 First, they lower the burden for respondents:
compiling the diary on one’s own device is easier than doing it on an extra-device,
such as a paper diary. Second, they allow respondents to choose from an exhaustive
list of pre-determined activities, hence avoiding ex-post coding and leading to greater
transparency (Minnen et al., 2014). Third, collecting time-use data through techno-
logical devices is more cost effective, both in terms of administration expenses and of
data cleaning costs, making the data collection instrument more easily scalable.

Digital time-use diaries can be classified in two main categories based on their
structure. They may use a survey style-modular approach, asking iterative questions
to the respondent, or adopt a visual interface, inspired by the design of the paper
diary. An in-depth comparison of the two approaches is arduous, since they differ in
many respects. Chabdu et al. (2024) provide an extended review - but not an explicit

6 While these apps were developed in the United States and UK, most of them are also available in Italian
and are becoming quite popular. In Italy, in 2018 around 86–88% of the population aged 25-44 used a
smartphone to navigate the web (ISTAT, 2019), and that percentage has likely increased over time.
7 The Online Time Use Survey - OTUS started in 2020 by the Official National Statistics UK (ONS, 2024)
is a notable exception.
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comparison- of the online instrument used by the Official National Statistics UK
(ONS, 2024), based on a modular survey style tool, and the ELiDDI instrument
developed by the Center of Time Use Research (Sullivan et al., 2023), based on the
visual interface approach.8 Broadly speaking, digital light diaries using visual
interfaces are more intuitive, potentially faster, and therefore well-suited for gen-
eralized time use surveys, collecting all the optional fields recommended by Eurostat
(Eurostat, 2019). Both instruments are flexible and allow for customization. For our
study, we decided to adopt the survey style approach as it seemed to us well suited
for our main research purpose, focusing on child engagement and parental and child
mood. Additionally, this approach was consistent with the format of other ques-
tionnaires our respondents were required to complete.

2.2 Our app

We next illustrate the design of our app-based time-use survey, the data collection
process, and discuss the data validation.

The app was developed by the research team with the help of a specialized digital
agency.9 It was designed to administer the time diary survey along with other
questionnaires on socio-demographics, parental attitudes, and stress. The app is
accessible from any smartphone, tablet, and PC with an active internet connection.
Data are synchronized and therefore accessible in real-time, allowing for scrupulous
monitoring of the process from the research group, in order to avoid and solve any
possible malfunctioning in a timely manner. All the contents of the app are available
in three different languages: Italian, English, and French.

The app has a survey-style design, prioritizing the collection of information on the
quality of parent-child interaction. It departs from the existing adults’ time diary
instruments - either administered by traditional modes (paper) or via app/web - since it
includes specific features making it possible to capture our novel measures of parental
investments. We can measure Engaged Time and Positive Time thanks to the addition
of selective modules recording the presence of the child, the level of engagement of the
child – when present – and the feelings experienced by both the parent and the child.
Information about the parent and child feelings are recorded only during activities in
which the child is reported to be at least moderately engaged. In the current version of
the app, engagement and emotional responses are registered only for one child, but the

8 Survey style app-based time diaries were pioneered by the Netherlands Institute for Social Research
(Fernee & Sonck, 2014), and the encouraging results on the quality of the collected data prompted other
studies such as MOTUS (Minnen et al., 2014) and and ETUS (Bonke & Christensen, 2019) to adopt a
similar design. CaDDi (Sullivan et al., 2020) and ELiDDI (Sullivan et al., 2023) offer a light diary online
version based on a visual interface. Respondents of the Millennium Cohort Survey (MCS) Age 14 could
choose among a paper diary, a web version with visual interface and a survey style app version (Chat-
zitheochari et al., 2018). The authors found that, according to the criteria commonly used in the literature
(Fisher & Gershuny, 2013), app-based or online versions of a time-use survey deliver higher quality data
than paper diaries. They also found that, compared to paper and app diaries, the web-based design yielded
a higher numbers of reported activities per day and that the app respondents were more likely to use the
“other” activity. Comparing several instruments, Chatzitheochari & Mylona (2022) confirmed the same
findings and argued that app respondents are more likely to use the “other” activity due to the higher
cognitive cost of the MCS app with respect to the visual representation of the paper and web instrument.
9 Indici Opponibili https://www.indiciopponibili.com/eng/home
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app can be easily modified to gather similar information for additional children, though
completion time would increase with this adjustment.10

To our knowledge, the only time-use surveys gathering information about engagement
are those collecting children’s rather than parents’ diaries.11 Retrieving time investments
from parent’s, rather than child’s diaries has two main advantages: first, it takes full
account of all spells of parent-child interaction, regardless of the activity performed by the
parent;12 second, it provides a full picture of parents’ time constraints and trade-offs.

The design of the survey instrument is described in detail in Online Appendix A.
Crucial to the measure of Engaged Time and Positive Time are a few questions on
contextual information. After having reported the duration of the activity, the
respondent is first asked to report with whom the activity was carried out (e.g. alone,
with the child, with the siblings of the child, with other adults, etc., see Fig. 1). If the

Fig. 1 Contextual information

10 This choice reflects the research specificity of an intervention - the MinUTo project - targeting children
of a specific age group (4-5 years). For details on the MinUTo project, see Guarini et al., 2022.
11 The Panel Study of Income Dynamics-Child Development Supplement (PSID-CDS) Survey Research
Center (2019) is a leading example. For each episode of child’s activity, the diary reports whether the
parents participate in the activity with the child or if they are simply around but not actively involved.
12 For example, starting from children’s diaries may miss moments in which parent-child interactions are
relevant and the activity performed is not related to childcare directly.
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activity is done in the presence of the child, alone or with their siblings, an additional
question about the degree of engagement between the parent and the child pops-up.13

There are five possible levels of engagement (from “not at all engaged” to “fully
engaged”, see Fig. 1). When the child is at least moderately engaged (level 3 or
above), respondents are requested to report the child’s mood and their own, during
the activity, using a 7-level Likert (from “very sad” to “very happy”, see Fig. 1).
Moreover, when siblings are also present, the same question on the degree of parent-
siblings involvement is asked.

We offered our app-based time-use survey to parents participating in the
MinUTo project, an intervention on mindful parenting and intended for parents
of pre-schoolers aged four and five attending kindergartens in the Emilia
Romagna region, in Italy (for further details, see Guarini et al., 2022). Each
parent was asked to complete two time diaries: one describing a weekday, the
other a weekend day. While this procedure increases the burden on respondents,
it has the advantage of allowing a separate analysis of time-allocation decisions
over the week and over the weekend, an aspect proven to be relevant for research
focusing on parental time-investments in children (Barigozzi et al., 2023).
In addition, the availability of two diaries per respondent helps reducing
measurement errors by computing weekly weighted averages (see Del Boca
et al., 2017).

Both days were randomly assigned. More specifically, parents were randomly
allocated to ten groups characterized by different pairs of week day and weekend
day, the first five groups with week day first (e.g. Monday-Saturday), the second
five groups with weekend day first (e.g. Sunday-Wednesday). The data collection
took place in November-December 2021, specifically from Monday 29/11 to
Friday 17/12.14

Respondents were invited via e-mail or WhatsApp15 to fill in the time-use diary
describing the allocation of time across 24 hours, starting from 4 a.m. of the
previous day. To ensure that parents have an accurate and complete recollection
of the events and activities that took place during the day they should describe, it
would be optimal to encourage them to fill in the diary as soon as possible.
However, limiting the time span during which respondents could access the diary
might increase attrition, because parents are not always able to answer immedi-
ately. To deal with this trade-off, we allowed parents to fill in the diary within
three days.16

13 The question on child’s engagement is not asked for some pre-determined activities of Childcare such
as reading with your child, playing sport with your child, doing art and crafts with your child, where the
high degree of involvement of the child is implicit in the definition of the activity.
14 During this period, there were no travel restrictions between regions in Italy due to COVID and schools
were open. Therefore, the pandemic should not have had a direct impact on our data collection. The green
pass was mandatory for access to various establishments and activities (restaurants, cultural and sporting
events, gyms, pools and for hotels and public transportation from December 6th) and for some categories
of people (public and private sector employees, university students).
15 Parents could choose their preferred communication channel at the beginning of the MinUTo study.
16 The respondent could start answering the questionnaire or go back to it -in case of interruption- until
midnight on the third day of completion. A reminder was sent in the morning of the last day of completion.
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3 Data collection and data quality

3.1 Data collection and sample

Eligible participants included parents of 4- and 5-year-old children attending kin-
dergarten in two major municipalities within the Emilia-Romagna Region, Italy.17

Recruitment efforts were supported by local municipalities, which helped promote
the research project through local kindergarten networks. In October and November
2021, eligible parents were invited to participate by completing a brief online survey
to gather socio-demographic information. Participation was entirely voluntary and
without cost; all participants signed the informed consent form.

A total of 863 parents enrolled in the initiative.18 They were asked to complete
one weekday and one weekend diary, in addition to other questionnaires.19 A total of
529 participants completed at least one diary, for a total of 963 weekday and
weekend diaries collected. After the cleaning process and sample selection discussed
in the next paragraphs, we are left with 812 diaries from 501 parents.

Table D.4 in Online Appendix D reports the descriptive statistics for this final
sample: 86% are female; 40% of the families have a single child, the median number
of children is 2, and the sample is slightly unbalanced towards 4-year-old children
(the median age is 4). While our sample is similar to others from nationally repre-
sentative surveys in terms of age of the parents, number of children and children
characteristics, it also includes a higher proportion of highly educated parents
compared to national averages. In in Table D.5 in Online Appendix D we contrast the
MinuTo sample with samples of parents of preschoolers living in the North and
Center of Italy selected from two nationally representative surveys as fair comparison
group with our sample descriptive statistics. Participants in the MinuTo sample are
more likely to hold a university degree and female respondents are more likely to be
employed. Additionally, the MinUTo sample includes a higher proportion of indi-
viduals with Italian nationality. The observed difference partially depends on the
regional context, as Emilia Romagna – where the study was conducted – is one of the
wealthiest regions in Italy and is characterized by higher educational attainment and
employment rates than the national average. This regional context helps explaining
the observed gap between our sample and the broader population.

17 We use data collected within the MinUTo project in 2021 in the municipalities of Bologna and Ravenna
(Guarini et al., 2022).
18 The total eligible population, consisting in one parent of children of 4- and 5-year old attending
kindergarten in the two municipalities, was estimated to be about 5700. Notice, however, that we were not
able to reach all the eligible parents, since we could not send individual invitations and advertised the
project through newsletters, local media, and posters hung up in schools.
19 Completion of time diaries and questionnaires was encouraged by awarding the school of the
respondents’ children with a voucher for the purchase of toys, books, and educational materials. The value
of the voucher started from a minimum of €50 for schools in which parents of at least 5 children filled in all
the questionnaires and increased by €10 for each additional responding parent; a €50 top-up was awarded
to schools with at least 20 respondents. The incentive scheme was not exclusively related to the response
rates of time-use diaries but rather to the participation to the surveys within the MinUTo project, including
the diaries.
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It is important to emphasize that our study does not aim to make claims about
parental time investments at the population level.20 Instead, our primary objective is
to understand the relationship between different measures of parental time invest-
ments. We focus on the idea that every parent-child interaction has the potential to
foster learning and development. In this regard, our sample represents a particularly
valuable group to study, as parents working full-time face tight time constraints.

3.2 Data cleaning and data quality

We now detail the data cleaning process. In line with the standard approach adopted
in the time-use literature, we dropped: (i) diaries with less than 5 episodes; (ii) diaries
describing less than 24 hours; (iii) diaries with outliers;21 and (iv) invalid diaries due
to technical problems and network issues that prevented the data from being regis-
tered correctly. Overall, the percentage of valid diaries is quite high (86.9%), leading
to 837 diaries, corresponding to 517 respondents. Table D.1 in Online Appendix D
contains the details of the data cleaning process.

A key indicator for the accuracy of the collected time-use data is the number of
episodes reported (Fernee & Sonck, 2014). Among the 837 valid diaries, 89%
recorded 10 or more episodes, and all but 7 reported at least 3 basic activities
(sleeping/resting, eating/drinking, other personal care). The average number of
reported episodes per day (averaging between weekday and weekend diaries) in our
sample is close to 17 (see Table C.1 in Online Appendix C). Consistently with
Minnen et al. (2014), this figure is higher for mothers and highly educated indivi-
duals (see Table D.2 in Online Appendix D).

All these indicators highlight a satisfactory performance of our instrument,
according to the criteria commonly used in the literature (e.g. Chatzitheochari et al.,
2018; Fisher & Gershuny, 2013). For a comparison with recent studies, see Table C.1
in Online Appendix C. When comparing our study with general purpose diaries, it is
important to keep in mind that our sample was a convenience sample and that our
instrument was part of a larger project, including an intervention.

From the 837 valid diaries, we discarded 25 observations with missing informa-
tion on crucial self-reported socio-economic variables collected via the app before the
time-use survey. Our final sample consists of 812 diaries, and 501 respondents (for
sample selection details, see Table D.3 of Online Appendix D).

Figure 2 shows the average time, in minutes, spent on various activities during
weekdays and weekend days. These activities are grouped into macro-categories (see
Online Appendix B for the detailed list of activities in each macro-category). In
parentheses, we report the percentage of time devoted to each macro-category, based
on a 24-hour day, which is equivalent to 1440 minutes. As expected, personal care –
including sleeping – is the category with highest average: about 600 minutes (with a
share of 42%) on weekdays, reaching over 700 minutes (with a share of 50%) on

20 For further details on this point, see the next paragraphs and the Online Appendix E, where we compare
time investments in our sample with the most recent time-use data gathered by the Italian National Institute
of Statistics.
21 We classify as outliers the diaries in which a single activity (different from working and sleeping) is
reported for several hours, such as eating/drinking for 10 hours.
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weekend days. Work/Study time is the next highest value on weekdays, with an
average of 367 minutes (26% of daily time) on weekdays, followed by childcare,
with an average of 203 minutes (14% of daily time). Instead, on weekend days the
second highest value corresponds to childcare, with an average of 241 minutes (17%
of daily time) followed by household work, with an average of 159 minutes (11% of
daily time). During weekends, working time seems to be almost wholly replaced by
social life and childcare, whose aggregate takes up about 23% of the time of the day.
This highlights the importance of considering both week days and weekends, in
isolation and in combination, to get the full picture of parental time allocation.

In Online Appendix E, we compare our data with the most recent time-use data
collected by the Italian National Institute of Statistics. Tables E.1 and E.2 present the
time allocations of mothers in our sample and those in the nationally representative
sample. As previously discussed, the share of parents with a college degree and
employment is significantly higher in our convenience sample than in the general
population. Consequently, it is not surprising to observe that mothers in our sample
spend more time working compared to those in the ISTAT sample.

A more insightful comparison can be made with a sample that shares similar
characteristics with ours. Once again, our goal is not to generalize findings on time
allocation but to investigate the relationship between different measures of parental
time investments. Tables E.3 and E.4 replicate the previous tables but focus on a
subsample of the ISTAT data that mirrors the main characteristics of our sample.
When limiting the comparison to highly educated mothers, we find that our data align
closely with the ISTAT data, providing reassurance about the reliability of our data
for the reference population.

Fig. 2 Distribution of Time across Macro-categories - Minutes (%). The Figure displays the average time
allocation of the 24h by type of day, in minutes. Averages are computed over the 392 weekday diaries and
the 420 weekend day diaries in our sample
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4 Parental time investments: Measurement and new evidence

4.1 Measuring parental time investments

Defining and measuring parental time investments is an open research issue in the
growing empirical literature on the process of children’s skill formation. Different
studies rely on different approaches, and there is no agreement on an objective
measure. The definition used is often constrained by the information available in the
data. Some studies cannot rely on time-use diaries and must resort to indirect mea-
sures of time investment or on retrospective surveys, which are more prone to
statistical and social desirability bias (Juster et al., 2003; Michelson, 2005).22

Even when time diaries are available, the measures that can be obtained from the
collected data depend on how diaries or questionnaires are structured. A possible
approach consists in merely looking at how much time parents spend with their
offspring. The definition and measurement of the total amount of time that parents
spend together with their children is unambiguous, and yet, this dimension is unli-
kely to serve as a good proxy of parental time inputs in child development, as it does
not capture the wide heterogeneity in terms of quality and intensity of the parent-
child interaction, which reflects factors such as culture, employment and education.
On the other hand, studying how parents decide to allocate their total time with the
child might be more informative on the relationship between time investments and
child development. For instance, a highly educated mother with a full-time job is
subject to time constraints in the total time she spends with her child but might
manage to dedicate a large part of this constrained time to intense interaction with
the child.

Based on these considerations, we developed two new measures aimed at cap-
turing the quality and intensity of the parent-child interaction. These measures exploit
the availability of high-quality data collected through our app. Specifically, we
propose two novel definitions of parental investments:

● Engaged Time: this is the time spent by the parent in any activity where the child
is present and is moderately to fully involved in the interaction. It also includes
all those childcare activities for which involvement is implied in the activity
description, and therefore taken for granted (e.g. “Speaking or listening to your
children”). This concept, based on the parent’s perspective, makes it possible to
obtain the full picture of the daily child-parent interaction and its intensity,
contrary to approaches based on children’s diaries.23

● Positive Time: this is a sub-component of Engaged Time, based on the further

22 Many existing papers use factor analysis to derive a proxy of parental investments from the observed
variables available.
23 Del Boca et al. (2014) used contextual information available in in the PSID-CDS children’s diaries to
distinguish between the time children spend with the parents actively engaged (Active time) or simply
around (Passive time). Flood et al. (2022), using the same source of data, defined measures aimed at
capturing the direct involvement of the parent. Resorting to the child’s diary, however, several episodes in
which parent-child interaction occurs are likely to be missed out or under-reported (e.g. for activities such
as cooking or shopping which will seldom emerge from a child’s diary).
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requirement that – according to the parent’s diary – the child was either happy or
very happy during the described activity.

To get the full picture of parental time with children and for the sake of com-
parison with other studies, we also consider two additional definitions of parental
time investments:

● Quality Time: this measure was proposed by Price (2008), based on parents’
diaries from the American Time Use Survey (ATUS). The aggregate includes all
those “activities that involve a high degree of interaction and have the greatest
impact on child development”. For a list of the activities included in the
definition of Quality time, see footnote 4.24 The specific activities we include in
this measure are listed in Table B.1 in Online Appendix B.25

● Total Time with Child: this is the total time spent by the parents with their child
during the day, regardless of the specific activity, the degree of interaction and
the feelings of the child.26

Figure 3 provides a visual representation of the relationship among the four
definitions of parent-child time, which will be used in the next Section.

4.2 New evidence on parental time investments

In this section, we present descriptive statistics relative to the four definitions of time
investments presented above. The comparison among these measures illustrates how
they complement each other and provide a more precise and nuanced representation
of parental time-use.

Table 1 shows the average number of minutes and episodes parents report on a
Weekday (left) or a Weekend day (right), regardless of whether the episode con-
tributes to the time investment measure, i.e. including observations with time

Fig. 3 Measures of Parental Time Investments

24 Hsin (2009) considered a similar concept differentiating between “educationally oriented versus less
educationally oriented activities”, using PSID-CDS children’s diaries.
25 The time spent by the parent in each of these activities is inserted in the definition only when the child is
present and at least moderately involved.
26 This definition has been adopted by Guryan et al. (2008) with ATUS data, to document that total time
with the child does not vary with parents’ education - as opposed to activities listed as primary childcare
activities. It was also used by Bibler (2020), who leveraged data from the PSID-CDS children’s diaries.
Nicoletti & Tonei (2020) using children’s diaries in the Australian LSAC considered time children spend
with parents in different categories of activities and as a total.
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investment equal to zero.27 The first noticeable pattern that emerges is that the time
parents devote to children increases substantially during weekend days, as expected
in our sample where the majority of parents have a full-time job.

Further insights from Table 1 can be gained looking at the magnitude of the
change in parents’ time investments across the type of the day (weekdays versus
weekend days). Total time increases by 71% (from less than 6 to more than 10 hours
per day), which is the same increase displayed by Quality Time (from 3 hours and
20 minutes to 5 hours and 50 minutes). Our novel measures show a higher increase:
Engaged Time from about 5 to almost 9 hours (+79%) and Positive Time rises from
about 3 to more than 6 hours (+98%). This indicates that parents take advantage of
days during which they are less time constrained to increase not only the level, but
also the quality of the interaction with their children.

For all respondents who filled in the diary both on a weekday and on a weekend day,
we can obtain a weekly measure (WEEK) multiplying the weekday time (WD) by 5
and summing the weekend day time (WE) multiplied by 2 (WEEK= 5*WD+2*WE).
Table 2 contains pairwise correlations between the four weekly measures of time
investments. These correlations are high, as expected, but not huge, confirming the
importance of disentangling different time investments measures from the simplest
definition represented by the total time parents spend with the child. Comparing
weekdays and weekend days (see Tables 3 and 4), we observe that the correlations of
our preferred measures (Engaged Time and Positive Time) with the Quality Time
measure are lower on weekend days with respect to their weekdays counterparts. This
suggests that parents take advantage of their higher level of flexibility in time allocation

Table 1 Average parental time investments - minutes & number of episodes per day

Weekday Weekend day

Mean Sd Med Max Mean Sd Med Max

Total Time

Minutes 352.70 (184.67) 320 1,200 605.45 (189.85) 630 1,050

Episodes 8.54 (4.09) 8 25 10.20 (4.95) 10 39

Quality Time

Minutes 202.42 (122.02) 180 1,050 342.38 (167.08) 340 1,020

Episodes 5.18 (2.81) 5 16 6.20 (3.38) 6 24

Engaged Time

Minutes 298.70 (159.55) 270 1,100 535.83 (189.16) 550 1,050

Episodes 7.43 (3.61) 7 21 8.90 (4.35) 9 33

Positive Time

Minutes 185.13 (166.23) 160 1,100 366.74 (222.83) 395 920

Episodes 4.20 (3.53) 4 18 5.64 (4.13) 5 25

N= 392 for Weekday, N= 420 for Weekend day

27 The observed frequency of parents with zero minutes of investments is very close to 0 for every
measure: from 0.01 for Total Time to 0.03 for Quality Time on the weekday, and around 0.03 for all
measures on the weekend day.
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during weekends to find opportunities for positive interaction with their children also
outside the activities entering Quality Time, which are specifically devoted to them.

We provide further evidence on the difference between our measures of parental
time investment in Fig. 4, where we decompose Engaged Time along its Positive and
Quality dimensions for weekdays, weekend days and for the average day of the week
(dividing the weekly figures by 7). In each panel, the total height of the figure
represents Engaged Time, expressed in minutes. The leftmost section of each panel
breaks down Engaged Time into Positive Time (in blue) and Non-Positive Time (in

Table 2 Correlations among measures - week

Variables Total Time Week Quality Week Engaged Week Positive Week

Total Time Week 1.000

Quality Week 0.715 1.000

(0.000)

Engaged Week 0.865 0.805 1.000

(0.000) (0.000)

Positive Week 0.607 0.629 0.771 1.000

(0.000) (0.000) (0.000)

p-values in parentheses

Table 3 Correlations among
measures - weekday

Variables Total Quality Engaged Positive

Total 1.000

Quality 0.737 1.000

(0.000)

Engaged 0.865 0.822 1.000

(0.000) (0.000)

Positive 0.653 0.694 0.790 1.000

(0.000) (0.000) (0.000)

p-values in parentheses

Table 4 Correlations among
measures - weekend day

Variables Total Quality Engaged Positive

Total 1.000

Quality 0.584 1.000

(0.000)

Engaged 0.861 0.676 1.000

(0.000) (0.000)

Positive 0.532 0.366 0.643 1.000

(0.000) (0.000) (0.000)

p-values in parentheses
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light gray). For example, in the first panel (weekdays), the total Engaged Time is 299
minutes, of which 185 minutes are Positive Time.

Both Positive Time and Non-Positive Time are further divided into Quality Time
and Non-Quality Time in the rightmost section of each panel. Focusing again on the
weekday measures, of the 185 minutes of Positive Time, 129 minutes are classified as
Quality Time, while 56 minutes fall outside this commonly used measure. In other
words, on weekdays, about 30% of Positive Time spent by parents with their children
involves activities not classified as Quality Time. This percentage increases to 37%
on weekend days and averages at 33% across the week. Interestingly, there is a
notable proportion of Quality Time during which the child was not happy.

Table 5 confirms that Engaged Time represents a substantial portion of the Total
Time, about 86%, which is not surprising given the young age of the children (4 or 5
years old). During most of Engaged Time, in which the parent-child interaction is
intense, parents report the child to be in a good mood: Positive Time represents 66%
of the Engaged Time. Interestingly, the share of Quality Time classified as Positive
Time is the same, 66%, indicating that children might be happy also when they are
involved in activities with parents not specifically addressed to them.

Table 5 also reveals that the share of Total Time devoted to the specific activities
included in the definition of Quality Time is about 57%, which is much lower with
respect to that of Engaged Time. Specifically, only two thirds of Engaged Time are
classified as Quality Time. We delve deeper into the differences between Quality
Time and Engaged Time in Tables 6 and 7. These tables show that the macro-
categories of activities that do not contribute - or give a limited contribution- to
Quality time - such as Household activities, Social life and entertainment, Com-
munication and mass-media, and Travel - represent a non-negligible share of the total

Fig. 4 Engaged Time Decomposed in Positive Time & Quality Time
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time during which parents are engaged with their children.28 According to our data,
these macro-categories account for more than one hour of Engaged Time per day on
weekdays, and for more than three hours during the weekend days. Tables F.3 to F.4
in Online Appendix F display the sample averages of the four time investment
definitions disaggregated at the activity level and allow us to identify the activities
not included in Quality Time which give the highest contribution to Engaged Time.
The most relevant activities turn out to be: Cooking (among Household activities),
with an average of about 14 minutes on weekdays and 19 minutes on weekend days;
Making or receiving visits from adults or children (within Social life and

Table 5 Average parental time
investments - hours per week

Mean Sd Med Max

Total Time 49.69 (17.79) 47.67 121

Quality Time 28.52 (12.99) 27 108

Engaged Time 42.79 (16.03) 40.83 121

Positive Time 28.06 (18.83) 26.33 121

N= 311

Table 6 Average time
investments for selected macro-
categories (minutes) - weekday

Total Quality Engaged Positive

Household activities 46.17 0.00 22.21 12.96

Social life and entertainment 8.47 0.51 8.06 6.96

Communication and mass
media

20.36 1.45 18.83 12.22

Travel 18.49 0.00 16.86 8.39

This table shows the average of each measure of parental time
investments, along those macro-categories that have the greatest
difference between Quality Time and Engaged Time (in a weekday)
(N= 392)

Table 7 Average time
investments for selected macro-
categories (minutes) - weekend
day

Total Quality Engaged Positive

Household activities 79.14 0.00 40.02 22.29

Social life and entertainment 74.64 14.60 73.86 66.26

Communication and mass
media

43.71 3.95 39.95 28.86

Travel 34.00 0.00 28.07 17.48

This table shows the average of each measure of parental time
investments, along those macro-categories that have the greatest
difference between Quality Time and Engaged Time (in a weekend
day) (N= 420)

28 The figures for all macro-categories are available in Tables F.1 and F.2 in Online Appendix F.
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entertainment), which accounts for 5 minutes on weekdays and 35 minutes on
weekend days; Watching Television Programs, Films, Videos (within Communica-
tion and mass media), with an average of about 17 minutes on weekdays and
35 minutes on weekend days. Among the Travel activities, Travel for childcare
displays the highest average of about 10 minutes during weekdays, while the most
important activity on weekend days is Leisure travel, displaying an average time of
about 11 minutes.

In conclusion, our analysis of parental time-use reveals two key findings. Firstly,
Positive and Quality Time are distinct categories, meaning that a child’s mood is not
influenced by whether the activity they participate in with their parents has an explicit
educational or caring purpose. Secondly, Quality Time only accounts for a portion of
Engaged Time, indicating that parents often have meaningful interactions with their
children even when not engaging in activities specifically aimed at them. Taken
together, these two results suggest that parents may be able to transform different
every-day activities into significant moments of bonding and education. Limiting our
attention to a set of activities defined ex-ante and exogenously, without taking into
consideration the idiosyncratic modality of the parent-child interaction, could lead to
an under-assessment of the parental time-investment, which is particularly relevant
for households in which parents are time-constrained by their other professional and
personal duties. Even though we cannot provide an assessment on a broader and
more heterogeneous sample, we believe this pattern is likely to be replicated in a
larger population.

4.2.1 Positive parent time

So far, when discussing Positive Time we have focused only on the mood of the
child. Yet, at the end of each episode in which the child was reported to be

Table 8 Descriptive statistics for
positive parent time and share of
positive parent time

Variable Observations Mean Sd Min Max

Positive Parent Time (in minutes)

Weekday 392 164.64 163.94 0 1080

Weekend 420 336.90 234.57 0 940

Total Week 311 1522.15 1144.81 0 6860

Share of Positive Parent Time over Engaged Time

Weekday 386 0.51 0.36 0 1

Weekend 409 0.61 0.35 0 1

Total Week 309 0.57 0.31 0 1

Share of Positive Parent Time over Quality Time

Weekday 384 0.53 0.38 0 1

Weekend 408 0.63 0.37 0 1

Total Week 308 0.59 0.33 0 1

Share of Positive Parent Time over Positive Time Child

Weekday 328 0.88 0.61 0 9

Weekend 372 0.90 0.36 0 3.17

Total Week 294 0.87 0.31 0 2.05
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moderately to fully involved, parents were asked to report not only the child’s mood,
but also their own. Using these answers, we built an additional measure we label
Positive Parent Time, corresponding to the spells of Engaged time during which the
parent is happy or very happy.

Table 8 reports the descriptive statistics of this variable. During weekdays, the
Positive Parent Time is about 3 hours, and it almost doubles during weekend days. In
the second panel, we show that Positive Parent Time represents 51% of the Engaged
Time, a percentage that increases to 61% during weekend days. Interestingly, the
corresponding proportion of happy time remains constant when referred to time spent
in the traditional educational activities included in Quality Time, showing that
everyday spontaneous activities are precious moments leading to positive feelings
not only for the child, as testified in Fig. 4, but also for parents. On average, the time
in which the parent is happy is about 90% of the time in which the child is reported to
be happy during both WD and WE days (see last panel). This shows that parents
report that they and the child tend to experience the same feelings when they engaged
in activities together.

4.3 Drivers of parental time investments

We next explore how family composition, socio-economic factors, and parental well-
being are associated with different measures of parental time investments. In Table 9,
all four key measures of time investments are examined, divided by weekdays
(Columns 1 to 4) and weekends (Columns 5 to 8). We regress these measures on a
dummy for family composition (Only child), along with a set of dummies for
attributes of the parent filling out the diary, i.e. Father, University, Full-time, and an
interaction term between the latter two. These variables, whose names are self-
explanatory, are described in Tables H.1 and H.2 in Online Appendix H.

When considering siblings, an interesting pattern emerges during weekends.
Traditional measures of parental investment, such as Total and Quality Time, exhibit
a positive albeit insignificant association with being an only child. On the contrary,
there is a notable and significant difference in Engaged Time: parents with only one
child spend 52 minutes more engaged in daily activities with their child than their
counterpart. These findings suggest that parents with only one child invest the same
amount of time in educational activities as parents with multiple children, but the
presence of siblings is associated with a reduction in the time parents spend actively
interacting with the child on weekends. The same conclusion holds true, with an even
stronger association, for Positive Time, a subset of Engaged Time. Based on this
evidence, the so-called resource dilution hypothesis (Kalmijn & van de Werfhorst,
2016) would apply to Engaged and Positive Time, but not necessarily to Total and
Quality Time on weekends.29 This observation aligns with the idea that weekends
often serve as a time for family bonding and shared activities. When parents plan
outings or events, they tend to involve all their children, leading to increased

29 The resource dilution hypothesis posits that parental resources, such as time, are scarce and as the
number of children in a family increases, parents must divide their attention, financial resources, and
emotional support among them. Consequently, each child receives a smaller share of these resources. This
phenomenon is particularly relevant in terms of educational attainment.
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togetherness. Hence, Total Time increases (regardless of the number of siblings), but
not necessarily one-to-one interactions. However, this collective focus can indeed
influence the individual attention each child receives. Indeed, our exploratory ana-
lysis of the multiple facets of time investments underscores the delicate balance faced
by families with several siblings. The challenge lies in balancing collective family
experiences with individualized attention. Striking this balance will ensure that each
child receives the necessary support while maintaining family cohesion.

As perhaps expected, fathers spend less time with their children compared to
mothers on weekdays and this difference is sizable and significant across all four
measures. The magnitude varies considerably, though. In particular, the gap between
mothers and fathers halves at weekdays when considering Quality Time as opposed
to Total Time (27 minutes vs. 64 minutes, respectively). This discrepancy stems from
an uneven distribution of tasks among parents, with mothers traditionally having a
greater role in routine activities. This difference tends to narrow at weekends for
three measures of parental investment (i.e., Total, Quality, and Engaged Time) and it
is no longer significant.30 However, for Positive Time, we see a significant and sharp
negative gap for fathers just shy of about 80 minutes at weekends. This finding points
into the direction that fathers appear to be less adept than mothers at fostering
positive interaction moments with their young children. Alternatively, it hints at a
disparity between fathers’ and mothers’ perceptions of their child’s emotions when
filling the diary.

The association of the “Full-time” dummy with time use is highly heterogeneous
across educational status and days of the week. On weekdays, it is negative - but not
significant - for parents without a university degree, while it is negative and sig-
nificant across all time investment definitions for parents with a higher level of
education. Compared to their part-time or not working counterparts, low educated
parents working full time tend to spend less time with their child (along all four
dimensions) not only at weekdays but also at weekends, where the difference
becomes more pronounced and significant for Total and Engaged Time.31 Further,
our estimates indicate that a highly educated parent with a full time job tends to
spend 77 minutes less in Total Time and 73 in Engaged Time on weekdays (and
about 68 minutes less in Positive Time) compared to her counterpart not working
full-time with the same qualification level. However, the difference in Quality Time
(educational activities devoted to the child) is smaller, about 37 minutes reduction. In
essence, they seem to compress less quality time than non-quality time. A similar
pattern for this group of parents is observed at weekends, although with a much
lower magnitude.

Focusing on the association of education with parental time use, on weekdays
we observe a decrease of about 59 minutes in Total Time and of about 56 minutes
in Engaged Time for highly educated parents working full-time compared to their
counterpart working full-time but with lower level of qualification. During

30 In line with Barigozzi et al. (2023) who use a representative sample of Italian young households, the
gap for Quality Time is even reversed during weekends, although this difference is not statistically
significant in our sample.
31 Note that we lack information about parents’ working shifts. Our findings may reflect the distinct
weekly schedules of low-skilled jobs, which often involve working hours on both Saturday and Sunday.
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weekend, instead, when they are less time constrained, they do not differ in their
time with children from their counterparts without university degree. An opposite
pattern is observed across educational levels for parents who do not work or work
part-time: if they are highly educated, they significantly reduce by about one hour
their Total and Engaged Time on weekend days, but not on weekdays.32 Taking
these results together, it seems that the university degree dummy is more likely to
capture higher job commitments rather than more favourable attitudes towards time
investments due to higher education of the parent, as usually found in the literature
(Guryan et al., 2008).33

Our measures of parental time investments are all self-reported by parents. A
possible source of bias – especially for what concerns the variable Positive Time – is
related to the parent’s level of stress. Within our project, a few weeks before the time-
use diary, we ask parents to fill in Parental Stress Index-4 (PSI-4; Short Form Abidin,
2012 and Guarino et al., 2016) which is a commonly used measure of stress related to
the parenting role. We describe this self-reported questionnaire in the Online
Appendix G. We argue that parents with different levels of parental stress may tend
to report child mood (and their own) differently. At the same time, it is also possible
that they make different choices on their own time-investments on the child. Thus, by
including this variable in our regression models, not only we proxy for parents’
reporting style, but we also control for another possible mediator of the association
between parental time-use and parental observed characteristics – with no claims on
causality.

We added PSI among the regressors of Table 9 to investigate its association with
the different time investment measures, and reported results in Table H.5 in Online
Appendix H. The Table shows that results are generally robust to the inclusion of this
covariate. As expected, PSI is significantly (and negatively) associated with Quality,
Engaged, and Positive Time, and remarkably so with the latter two, but notably not
with Total Time. This finding is important for researchers interested in studying the
overall rate of return of time investment that might be smaller (and potentially
counterproductive) if parent is stressed during the interactions, which may not be
captured if we consider only total and quality dimensions. The estimates suggest that
parents who experience a high level of parenting stress decrease their level of
engagement – but not the overall time spend with child – as an active involvement is
more costly to them, or because they may be aware of the harmful effect of being
stressed when actively interacting with the child. In Table H.6, we also report the
results of similar regressions exploring the association between Positive Parent Time
(see Section 4.2.1) and the same covariates used in Table 9, including PSI. Also this

32 Most of our respondents is female: this pattern is consistent with mothers and fathers shifting roles as
primary child caregivers during the week and over the weekend.
33 The results in Table H.3 in Online Appendix H, where we control for hours worked rather than for the
full-time work dummy, corroborate this conjecture. Highly educated parents who do not work (with zero
hours worked) tend to dedicate more time to childcare than their working counterparts, but this difference
is not statistically significant, and it is observed only on weekdays. Moreover, in weekdays the marginal
effect of university education becomes negative and its magnitude increases when the number of hours
worked increases. At weekends, the pattern reverses: highly educated parents who do not work spend less
time actively engaged with their child, but the marginal effect of higher education becomes positive when
the number of hours worked increases
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specification confirms a negative and highly significant association between PSI and
the dependent variable, while the association with the other socio-economic variables
mirrors the one of Positive Time.

Next, we analyze time allocation across different dimensions (quality, engaged, and
positive) for the various socio-economic groups. To this end, in Table H.4 in Online
Appendix H we consider as dependent variables the share of Quality, Engaged and
Positive Time over Total Time, i.e. the whole amount of time spent with the child.

We observe that holding a university degree is positively correlated with the share
of Quality Time over the Total Time with the child on weekdays, and the estimated
coefficient is statistically significant for full-time working parents. This means that
parents with higher level of education allocate a greater proportion of their time to
quality-related activities with their child, even though the absolute amount of time
spent on these activities is not significantly higher, as shown in Table 9. This finding
can be interpreted through the perspective of intense job commitments faced by
highly educated individuals working full-time, which limit the total available time for
any activity, including parenting. Consequently, they must make strategic choices
about how to distribute their total time with the child. The coefficients of the working
full-time dummy are still mostly negative in sign, but not significant. An exception is
represented by Positive Time: full-time working parents (regardless of their level of
education) allocate on weekdays 9-10 percentage points less of their total time to
activities that bring happiness to their children compared to their counterparts (those
working part-time or not working). It could be that since full-time work often entails
long hours, mental exertion, and various stressors, when fatigued, parents might find
it challenging to consistently engage in activities that make the child happy. Finally,
the coefficients of the father dummy are now positive and statistically significant for
both Quality and Engaged Time at weekends (instead, the father coefficient for
Engaged Time was negative in Table 9). Despite fathers spending less Total and
Engaged Time with their child, they allocate a higher share to Quality and Engaged
Time when compared to mothers. The share of Positive Time is instead lower for
fathers, a result similar to the corresponding one in Table 9.

Overall, our analysis of the multiple dimensions of time investments not only
confirms the existence of a number of socio-economic gradients – as emphasized by
previous literature – but also shows that these gradients differ according to the
definition of time investment considered, and in particular they display specific
patterns for the novel measures represented by Engaged Time and Positive Time.

5 Discussion and Conclusion

The primary contribution of this paper is the construction of new measures of par-
ental time investments that provide a richer understanding of parent-child interactions
crucial for child development. Specifically, we construct: Engaged Time, defined as
the time spent by parents in activities where the child is both present and highly
engaged, and Positive Time, a subset of the former one that only captures moments
when the child experiences positive feelings. These variables go beyond traditional
measures such as Total Time with Child or Quality Time – which contains pre-

Parental investments and engagement: New measures from a parental time use app 1273



defined activities that are considered particularly beneficial to child development – by
incorporating contextual and emotional dimensions of a daily routine.

To collect the data necessary for constructing these variables, we devised a new
time diary survey, delivered through a custom app. The app serves as an effective
instrument for data collection – being user-friendly, cost-effective, and scalable.
Notably, it can be very easily incorporated in any app-based intervention that is
expected to have a potential effect on parental time-use.

In a sample of parents of preschoolers in Emilia Romagna, Italy, during the winter
of 2021, we document that Engaged Time is particularly relevant, as it accounts for
86% of the total time spent together – roughly 43 hours per week – highlighting its
central role in describing meaningful parent-child interactions. Further, parents not
only spend more time with their children on weekends than weekdays but also
enhance the positivity of these interactions, as reflected in improved mood. While
Total Time and Quality Time increase by 71%, Engaged Time rises by 79%, and
Positive Time nearly doubles. Notably, parents appear to respond more strongly to
the novel measures of time investments compared to the traditional metrics. They
also display that, while two thirds of Positive Time come from traditional educational
activities categorized as Quality Time, one third of these parental time-use invest-
ments would be undetected focussing on Quality Time only. This highlights the value
of everyday spontaneous activities in fostering positive feelings for both children and
parents. In sum, these findings highlight the importance of capturing both the
quantity and emotional quality of parental and child engagement.

Our app currently collects information for only one child per family, targeting
children aged 4 or 5 years. The choice is driven by our research goals but the
methodology is flexible and can be expanded to include multiple children. While this
expansion would increase completion time, it could provide valuable insights into
family dynamics and the dilution hypothesis (Kalmijn & van de Werfhorst, 2016).

One possible limitation of our findings is the composition of our convenience
sample, which over-represents highly educated parents. Although comparisons with
time-use data from the Italian National Institute of Statistics support the validity of
our data within these demographic features, further studies are needed to document
the patterns of our measures of time investment across broader population strata.
While we address the role of parental education and employment status in our
sample, future research could benefit from examining these measures in more
socioeconomically diverse groups, particularly those with greater representation of
low SES families.

Our survey and measures complement the ones already present in the literature.
Existing surveys, such as the Panel Study of Income Dynamics—Child Development
Supplement (PSID-CDS) in the U.S. and the Longitudinal Study of Australian
Children (LSAC) collect children’s rather than parents’ diaries and provide valuable
insights but are limited in their ability to capture parental time investment choices
with the same level of detail and contextual richness. By proposing two innovative
time-use measures, along with an app designed to collect the data necessary for their
construction, we aim to enrich the existing body of stylized facts on how parental
time investments contribute to the formation of human capital and may be used in the
evaluation of policy and intervention designs promoting parental time investments.
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