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Abstract

Screen-based media use is increasingly prevalent among young children, posing various health
and developmental risks. Despite the American Academy of Pediatrics (AAP) recommendations
on screen access, frequency, content, and co-viewing, a comprehensive and validated compos-
ite measure reflecting contemporary media use patterns has been lacking. This study addresses
this gap by introducing and psychometrically assessing the ScreenQ, a novel 15-item parent-
report measure designed to align with AAP recommendations. We employed Rasch methods
and Spearmanś ρ correlations to evaluate the ScreenQś properties. The measure was adminis-
tered to 69 parent-child dyads, with children aged 36 to 63 months. Four established external
criteria—Comprehensive Test of Phonological Processing, Second Edition (CTOPP-2), Expres-
sive Vocabulary Test, Second Edition (EVT-2), Get Ready to Read! (GRTR) and StimQ-P,
which measures how much cognitive stimulation kids get at home, were used to check if the
test is accurate.Our results show that the ScreenQ has solid measurement qualities. The scores
tend to go down when kids have better skills in areas like thinking, talking, reading, and
writing, or when their home environment offers more cognitive stimulation.These results show
that ScreenQ could be a helpful tool for understanding how young kids use screens. It gives
important information about how screen time relates to their development and what Parenting
approaches look like.This research contributes to the understanding of mediaś impact on early
childhood development and provides a foundation for future interventions and policy-making.

Keywords: Screen-based media use,Young children,ScreenQ,Psychometric assessment,Child
development

1 Introduction

Kids today are almost always using screens, starting from when they’re still babies[2]. Kids today
have almost constant access to digital devices, especially portable ones. This openness to a wide range
of content is changing how children grow, learn, play, and connect with others[2, 3]. The American
Academy of Pediatrics (AAP) has come out with advice pointing out the mental, behavioral, and
health issues that can come from spending too much time on screens or using them at the wrong
times[8].These risks include things like being overweight [4], delays in language development [21],
sleep problems[3, 7], trouble with planning and decision-making [4], and less interaction between
parents and kids[24, 22, 27].Recent research in neurobiology indicates that there might be some
negative impacts on the brain’s structure and how different parts connect[18, 6, 23]. Even though
we know there are risks, young kids are spending more and more time in front of screens. Recent
numbers show children between three and eight are watching or using screens for about three hours
a day on average[2].
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The fast changes in screen devices and the variety of media kids see make it pretty hard to really
measure how much media they’re exposed to and what effect it has on them. Existing measurement
tools are often outdated, focusing primarily on traditional television viewing[11], or they rely on
simplistic methods like parent-reported diaries or single-frequency items for various devices[20, 12].
There’s a big missing piece of evidence because we don’t have a reliable way to measure how people use
screens today. With so many portable devices and different kinds of content and apps out there, it’s
hard to capture the full picture. This study addresses this gap by introducing and psychometrically
evaluating the ScreenQ, a novel, comprehensive parent-report measure of screen-based media use in
preschool-aged children.

The AAP’s recommendations provide a conceptual framework for understanding the various
dimensions of screen media use that may influence child development. These dimensions include not
only the quantity of exposure but also the quality of the content, the context of viewing (e.g., co-
viewing with a caregiver), and the accessibility of screens (e.g., in the bedroom)[8]. While numerous
studies have explored the associations between screen time and various developmental outcomes, the
lack of a standardized and comprehensive measurement tool has limited the comparability and gen-
eralizability of their findings. The ScreenQ was developed to address this limitation by incorporating
the key domains identified in the AAP recommendations into a single, composite measure.

Previous studies often depend on ways of measuring that don’t really reflect how complicated
today’s screen time actually is. The proliferation of portable devices, such as tablets and smartphones,
has made it more challenging to monitor and quantify children’s screen time accurately. The type of
content people watch and how much parents and kids talk or do things together while using media
are really important, but people often forget about that.The ScreenQ was created to give a better
overall picture of kids’ screen time. It looks at what they have access to, how often they use it, what
type of content they’re watching, and whether someone is with them while they do it.

The primary objective of this study is to introduce and psychometrically assess the ScreenQ as a
novel, composite measure of screen-based media use in young children. We want to see if the ScreenQ
is reliable and actually measures what it’s supposed to by checking how it relates to other well-
known tests of thinking skills and parenting styles. Specifically, we hypothesize that higher ScreenQ
scores, indicating greater non-adherence to AAP recommendations, will be negatively correlated
with children’s expressive language, phonological processing, emergent literacy skills, and the level
of cognitive stimulation in the home environment. This study aims to add something valuable to the
field by developing a reliable tool that researchers and clinicians can use to better understand how
children use screens. It offers a more in-depth and accurate way to look at kids’ media habits.

This paper is organized as follows: Section 2 provides a review of the relevant literature on screen
media use in young children and its associations with developmental outcomes. Section 3 describes
the methods used to develop and validate the ScreenQ, including the sample characteristics, the
reference measures, and the statistical analyses. Section 4 presents the results of the psychometric
analyses, including the item-level statistics, the internal consistency, and the criterion-related validity
of the ScreenQ. Section 5 discusses the implications of the findings, the limitations of the study, and
directions for future research. Finally, Section 6 provides a summary of the main conclusions.

2 Related Work

People’s way of using screens has changed a lot over the last few decades. We went from watching
TV together as a group to mostly using personal, portable devices on our own[11]. Early research
on screen time primarily focused on television exposure and its associations with child development,
often employing simple measures such as daily viewing hours or parental reports of television presence
in bedrooms[11, 14]. While these studies provided foundational insights into the potential negative
impacts of excessive screen time, such as obesity[19], sleep disturbances[7], and language delays[21],
they are increasingly insufficient to capture the complexity of contemporary media environments.
The advent of smartphones, tablets, and a vast array of interactive applications has introduced new
dimensions to screen media use, including diverse content types, interactive features, and varied social
contexts of engagement[2, 3]. This change means we need better, more flexible tools to measure how
people are actually using things as patterns evolve.

Traditional measures often fail to differentiate between passive viewing and active, interactive
engagement, or between educational content and purely entertainment-driven media[12].Media use
can have different effects depending on when it happens—like during meals or right before bed—and
how involved parents are, such as watching together or talking about what’s viewed. These things
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really matter for a child’s development but often aren’t fully covered by the tools we usually use to
measure media habits[8, 24, 27]. There’s no clear, widely accepted way to measure screen time that
matches how people actually use devices today or fits with AAP guidelines. This makes it hard for
researchers and doctors to study and give good advice[2].

The American Academy of Pediatrics (AAP) has kept changing its advice about kids and screen
time. They’re now focusing not just on how much time kids spend on screens, but also on what they’re
watching, where and when they watch, and whether parents are watching together with them[3].
The AAP’s guidelines are structured around four key domains: access to screens (e.g., presence
in bedrooms, monitoring portable devices), frequency of use (e.g., daily limits, age of initiation),
media content (e.g., non-violent, slower-paced, educational value), and caregiver-child co-viewing
(e.g., shared engagement, discussion during and after use)[8]. These suggestions emphasize that it’s
not just about how much time kids spend in front of screens, but also what they’re doing during that
time. Not all screen time is bad, and when caregivers are involved and pay attention, some media
use can actually help a child’s development.

Several conceptual models have emerged to frame the study of media effects on children, often
drawing from ecological systems theory, which posits that child development is influenced by multiple
interacting systems, from the immediate family environment to broader cultural contexts. Within
this framework, screen media is viewed as an integral part of the child’s “ecosystem,” with its
impact mediated by various factors, including family dynamics, parenting practices, and the child’s
individual characteristics[2]. The ScreenQ measure, as presented in the source paper, is explicitly
designed based on the AAP’s conceptual model, aiming to provide a comprehensive assessment that
aligns with these multi-dimensional aspects of media use.

Many tools have been created to track how much time kids spend on screens, but most of them
have problems that make it hard to use them effectively today. These include:

Self-report or Parent-report Diaries: These methods can provide detailed accounts of media use
but are often burdensome for participants, leading to low compliance and potential recall bias[20].
They may also struggle to capture simultaneous media use or the specific content consumed.

Single-item Frequency Measures: Many studies rely on single questions about daily screen time,
which provide a quantitative estimate but lack the granularity to assess the quality, context, or
content of media exposure[12]. Such measures cannot differentiate between a child watching an
educational program with a parent versus passively consuming violent content alone.

Technology-specific Measures: Some tools focus exclusively on specific technologies, such as tele-
vision viewing[11], neglecting the increasing prevalence and impact of portable devices like tablets
and smartphones. This small focus doesn’t show the whole picture of what a child’s screen time is
really like.

The main problem is that there aren’t any proven ways to combine different aspects of screen
media use into one overall score. This makes it challenging to assess adherence to multi-faceted
guidelines like those from the AAP and to understand the cumulative impact of various media-related
behaviors.

For instance, the StimQ assessment, which measures cognitive stimulation in the home, served as
an inspiration for the ScreenQ’s conceptual model, particularly in its approach to assessing environ-
mental factors influencing development. However, StimQ does not specifically focus on screen media.
Other validated measures, such as the CTOPP-2 (Comprehensive Test of Phonological Processing,
Second Edition), EVT-2 (Expressive Vocabulary Test, Second Edition), and GRTR (Get Ready to
Read!),These are important for understanding how a child develops, but they don’t tell us much
about how the child actually interacts with media.

The current ways of measuring screen time don’t quite capture what’s really going on. We really
need a new tool that’s reliable, well-designed, and covers everything, so we can get a clear picture of
how young kids are using screens these days. Such a measure must be capable of capturing not only
the quantity of screen exposure but also the qualitative aspects, including content, context, and co-
viewing, as outlined by the AAP recommendations.The ScreenQ was created to fill this gap by giving
a single score that shows how well kids are following these suggestions. It gives a more complete and
realistic picture of how children experience screen media in their daily lives.This new way of looking
at things helps us better understand how watching screens, parenting habits, and how kids grow all
connect. It makes it easier to develop focused solutions and create policies based on real evidence.



4 Zhao et al.

3 Methodology

3.1 Research Strategy and Design

This study employed a cross-sectional design to psychometrically assess the ScreenQ, a novel parent-
report measure of screen-based media use in young children. The overall research strategy involved
the development and refinement of the ScreenQ instrument, followed by its administration to a
sample of parent-child dyads. Concurrently, a battery of validated external measures assessing child
cognitive abilities and parenting practices were applied. The study aimed to establish the internal
consistency and criterion-related validity of the ScreenQ by examining its correlations with these
external criteria. This approach allowed for a comprehensive evaluation of the ScreenQ’s utility as a
composite measure reflecting adherence to AAP recommendations, particularly in the absence of a
direct “gold standard” for screen time measurement in contemporary media environments.

3.2 Participants and Recruitment

The study was conducted between August 2017 and November 2018, involving a sample of 69 parent-
child dyads. Participants were recruited through advertisements at a large children’s medical center
and local pediatric primary care clinics. Inclusion criteria for children were: age between 3 and 5
years (36 to 63 months), born at least 36 weeks gestation, from a native English-speaking household,
no history of neurodevelopmental disorder conferring risk of delays, and no contraindications to
MRI. The mean age of the children was 52 ± 8 months, with 51% being girls. The sample exhibited
diversity in terms of household income and maternal education, as detailed in Table 1 of the original
paper. All participating families received compensation for their time and travel. The study protocol
received approval from the Institutional Review Board.

3.3 ScreenQ Measure Development and Administration

The ScreenQ is a 15-item parent-report measure conceptually derived from the four key domains of
media use cited in the American Academy of Pediatrics (AAP) recommendations: access to screens,
frequency of use, media content, and caregiver-child co-viewing[8]. These domains are incorporated
as subscales within the measure. The instrument was designed to be administered by a clinical
provider, with wording refined through consultation with measure development experts and parents
of young children. A previous version was pilot tested and revised [18]. Items are largely binary
or ordinal (Likert scale), with some frequency-based items translated to an ordinal score based on
AAP recommendations. Ordinal scoring assigns 0 to 2 points, with 0 indicating perfect adherence
to recommendations and higher scores reflecting greater non-adherence. Weightings for binary items
were determined a priori based on the level of evidence of risks (e.g., use in bedrooms scored 2 points
for high risk, fast vs. slower-paced content scored 1 point for moderate risk). The total score ranges
from 0 to 26 points. For this study, research coordinators administered the ScreenQ to a custodial
parent in a private room, with responses entered into a REDCap database[10].

3.4 Reference Measures

We used four proven measures of kids’ thinking skills and parenting habits that are linked to how
much kids use screens:

The Expressive Vocabulary Test, Second Edition (EVT-2; Pearson) is a tool used to measure how
well children aged 2.5 years and up can use and understand words. It compares their results to those
of other children their age[1].

The CTOPP-2 (Second Edition of the Comprehensive Test of Phonological Processing), from
Pearson, includes a subtest called Fast Object Naming. It’s a detailed test that compares your results
to normal ranges to check your abilities in phonological processing — the skills that are important
for learning to read smoothly[25]. The Fast Object Naming subtest was picked because it works well
for preschoolers. It measures how quickly and easily they can find and name objects.

Get Ready to Read! (GRTR): A norm-referenced assessment of core emergent literacy skills for
children aged 3–6 years, predictive of reading outcomes [15].

StimQ-P: A validated measure of cognitive stimulation in the home for children aged 3 to 6
years, comprising four subscales: availability of learning materials, reading, parental involvement in
developmental advance, and parental verbal responsivity[13].
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The EVT-2, CTOPP-2, and GRTR were administered to the child prior to MRI scans, while the
StimQ-P was administered to the parent after the ScreenQ.

3.5 Statistical Analysis

Statistical analyses were conducted in four main steps. First, demographic characteristics of the sam-
ple were computed. Second, descriptive statistics for all ScreenQ items, subscales, external standards,
and relevant demographic variables were calculated. Third, individual ScreenQ items were analyzed
using a combination of classical test theory and modern Rasch analysis. Partial-credit Rasch modeling
was deemed appropriate given the ordinal and varying nature of response options across items [24].
Rasch coefficients, expressed as log odds ratios (logits), were used to estimate item difficulty. Model
fit was tested for each item to identify any undue influence on scale-level distributions. Finally, rela-
tionships between ScreenQ scores and those on external standards were explored using Spearman’s
ρ (r ρ) correlation coefficients, chosen due to the non-normal distribution of the data. Cronbach’s
coefficient alpha (αCr) was used to assess internal consistency. The criterion for statistical signifi-
cance was set at an unadjusted α = 0.05. All analyses were performed using SAS v9.4 and Winsteps
v4.0 software.

4 Results

4.1 Demographic Characteristics

The study included 69 parent-child dyads. The mean age of the children was 52 ± 8 months, ranging
from 36 to 63 months. Girls constituted 50.7% (n=35) of the sample, while boys made up 49.3%
(n=34). The racial distribution was 32% African American/Black (n=22), 67% Caucasian/White
(n=46), and 1% Other (n=1). Parental marital status showed 29% single (n=20), 65% married
(n=45), and 6% divorced/separated (n=4). Annual household income distribution was diverse, with
18.8% earning ≤ $25, 000, 14.5% between $25,001 and $50,000, 30.4% between $50,001 and $100,000,
20.3% between $100,001 and $150,000, and 15.9% above $150,000. Maternal education levels were
also varied: 10.1% had high school or less, 23.2% had some college, 34.8% were college graduates,
and 31.9% had more than college education. These demographic details are summarized in Table 1.

Table 1: Demographic characteristics of participants (N=69)

Characteristic N (%) or Mean ± SD (Min, max)

Child age (months) 52 ± 8 (36, 63)
36+ 23 (33.3)
48+ 28 (40.6)
60+ 18 (26.1)
Child gender

Male 34 (49.3)
Female 35 (50.7)

Child race
African American/Black 22 (32)
Caucasian/White 46 (67)
Other 1 (1)

Parental marital status
Single 20 (29)
Married 45 (65)
Divorced/separated 4 (6)

Annual household income ($)
≤25,000 13 (18.8)
25,001–50,000 10 (14.5)
50,001–100,000 21 (30.4)
100,001–150,000 14 (20.3)
Above 150,000 11 (15.9)

Maternal education
High school or less 7 (10.1)
Some college 16 (23.2)
College graduate 24 (34.8)
More than college 22 (31.9)
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4.2 Descriptive Statistics for ScreenQ and External Standards

Research coordinators reported no difficulties in administering the ScreenQ, with all parents com-
pleting the survey in less than 2 minutes and no concerns regarding item clarity. The mean ScreenQ
total score was 9.6 ± 5.0, with a range of 1 to 22. Subscale scores were as follows: Access 3.2 ± 2.0
(range 0–7), Frequency 2.6 ± 2.0 (range 0–7), Content 1.2 ± 1.3 (range 0–5), and Co-viewing 2.6 ±
1.5 (range 0–6).

The average CTOPP-2 Swift Object Naming standard score was 9.1, with a typical variation of
about 3.2 points, ranging from 2 to 15.The mean EVT-2 standard score was 110.3 ± 15.4 (range
87–144), with 70% of scores falling within the average range for age (±1SD; 85–115). The mean
GRTR score was 16.5 ± 6.4 (range 5–25), with 18% below average, 38% average, and 44% above
average. The mean StimQ-P total score was 41.8 ± 6.9 (range 21–52). These descriptive statistics
are summarized in Table 2.

Table 2: Summary statistics for ScreenQ and external measures (N=69)

Measure N Mean ± SD (Min, max)

ScreenQ total score 69 9.6 ± 5.0 (1, 22)
Access 69 3.2 ± 2.0 (0, 7)
Frequency 69 2.6 ± 2.0 (0, 7)
Content 69 1.2 ± 1.3 (0, 5)
Co-viewing 69 2.6 ± 1.5 (0, 6)
CTOPP-2 Rapid Object Naming scaled 49 9.1 ± 3.2 (2, 15)
EVT-2 scaled score 66 110.3 ± 15.4 (87, 144)
GRTR total score 69 16.5 ± 6.4 (5, 25)
StimQ-P total score 68 41.8 ± 6.9 (21, 52)

4.3 ScreenQ Item Analysis

Item analytics for the ScreenQ, including response frequency counts, percentages, item difficulty,
standard error, and Spearman’s ρ point-measure correlation, are presented in Table 3. All 15 ScreenQ
items were evaluated for difficulty, smoothness, modality, polarity, and sufficiency of scores. Item
response density was over a minimum of 5% for each response option. Rasch estimates of item
difficulty were balanced overall and symmetrical around zero (average difficulty), ranging from -1.22
(less difficult; item 4: Use on school nights) to 1.45 (more difficult; item 10: Violent content). Point-
measure correlations were all positive, ranging from 0.14 (item 12: Fast/slow content pacing) to 0.71
(item 7: Hours/day of use), indicating that each item contributed uniquely to the overall score. Item
fit statistics were within acceptable limits, suggesting no outliers influencing the distributions. The
correlations between items were mostly low to moderate. The strongest link was between item 1 and
item 8, with a correlation of 0.72, which looks at bedroom access—using a device to help sleep. The
lowest was between item 1 and item 2, with a correlation of 0.25, both focusing on bedroom access
but one about having a portable device.

4.4 Internal Consistency and Validity

Internal consistency of the ScreenQ, as estimated by Cronbach’s coefficient alpha (αCr), was 0.74,
indicating strong reliability for a new measure. The results showed that higher scores on ScreenQ
were linked to lower scores on all the external tests, and these connections were statistically major (all
p ≤ 0.01). Specifically, the correlations were: EVT-2 (about -0.45), CTOPP-2 Swift Object Naming
(around -0.57), GRTR (roughly -0.30), and StimQ-P (approximately -0.42). These correlations are
visually represented in Figure 1, showing scatter plots of ScreenQ total scores against each criterion-
referenced standard.

4.5 Demographic Associations

There was a noticeable link between higher ScreenQ scores and some basic demographic factors.
Specifically, higher scores were associated with male child gender (rρ = 0.31), non-Caucasian race
(rρ = 0.44), unmarried parent (rρ = 0.41), lower household income (rρ = −0.54), and lower maternal
education (rρ = −0.41; all p¡0.05). There was no clear link between the child’s age and the result.
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Fig. 1: Scatter plots of ScreenQ total scores vs. criterion-referenced standards.

5 Discussion

5.1 Interpretation of Findings and Comparison with Existing Research

This study provides initial psychometric evidence supporting the internal consistency and validity of
the ScreenQ, a novel composite parent-report measure of screen-based media use in young children.
The strong performance of the ScreenQ can be attributed to its conceptual model, which is directly
derived from the comprehensive recommendations of the American Academy of Pediatrics (AAP) [3].
This evidence-based foundation guided the development of each item and the overall scale, ensuring
its relevance to contemporary media use patterns and associated risks. The variety of item difficulty,
which shows how often parents agree with different media habits, suggests that ScreenQ can pick
up on a wide range of how families follow the AAP recommendations. For instance, items related to
violent content, use for calming, and fast-paced content were found to be more difficult (less frequently
endorsed), possibly reflecting parental awareness of AAP recommendations or social desirability bias.
Conversely, items related to screen access (e.g., child having a portable device, use on school nights)
were less difficult, aligning with the widespread prevalence of portable devices and their integration
into children’s daily routines [1].

The observed negative correlations between ScreenQ scores and measures of expressive language
(EVT-2), phonological processing (CTOPP-2), and emergent literacy (GRTR) are consistent with a
growing body of literature linking excessive screen time to language delays and impaired executive
function[21, 4, 9, 5, 26]. Higher ScreenQ scores seem to be linked to less stimulating home environ-
ments, as shown by the negative link with StimQ-P, which measures how much the home supports
thinking and learning. This might happen because parents and kids aren’t interacting as much when
media is involved[24, 27, 16]. This just shows how important it is for parents to engage with their
kids and create a good media surroundings to help lessen any possible bad effects from screen time.

Inter-item correlations within the ScreenQ reveal important insights into the interconnectedness
of various screen media behaviors. The link between having screens in the bedroom (Item 1) and
more hours of use, starting earlier, and using screens to help fall asleep matches what research has
shown about how bedroom screens can hurt sleep and lead to unhealthy media habits[14, 17]. Access
to portable devices (Item 2) really shows how much they impact total screen time and the habits
that come with it[2]. These connections show why using a combined measure like the ScreenQ really
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helps. It captures how different factors come together to influence kids’ experiences with screens,
instead of just looking at how much time they spend.

5.2 Limitations and Future Directions

Despite its strengths, this study has several limitations that warrant consideration. First, the rela-
tively small sample size (N=69) and its specific demographic characteristics, while diverse, may limit
the generalizability of the findings to broader populations or other cultural contexts. Future research
should aim for larger, more diverse samples to enhance external validity. Second, as a parent-report
measure, the ScreenQ is susceptible to social desirability bias, where parents may underreport behav-
iors perceived as undesirable. Future studies could incorporate objective measures of screen time
(e.g., app usage data, direct observation) to validate parental reports and quantify potential biases.
Third, the cross-sectional design of this study precludes the establishment of causal relationships
between ScreenQ scores and developmental outcomes. Longitudinal studies are needed to explore the
temporal dynamics and long-term impacts of screen media use on child development.

The study looked at the possible risks of using screens but didn’t really explore the good things,
like how educational shows or interactive apps might help kids learn or improve their skills. Future
studies might look into how different quality levels of content impact growth in various ways. The
ScreenQ’s current version also excluded an item on “educational” use due to initial wording concerns;
revising and reintroducing such an item in future versions would enhance its comprehensiveness,
aligning more closely with the AAP’s emphasis on content quality[8]. Finally, while the ScreenQ
was administered by research coordinators in this study, its feasibility for routine clinical use by
parents during well-child visits needs further investigation, although its simple reading level and brief
administration time suggest potential for adaptation.

5.3 Value and Implications

This study is an important step toward creating a reliable and well-rounded way to measure how
young children use screens and media. The ScreenQ, grounded in AAP recommendations, offers a
valuable tool for researchers and clinicians to assess complex media behaviors beyond simple time
spent. It helps us understand how different ways children use screens relate to important parts of
their growth, giving a clearer picture of how digital media affects kids in their early years. The results
show just how much parents’ guidance and what kids are exposed to at home really influence their
growth. The ScreenQ helps identify specific issues, support public health efforts, and guide policies to
encourage better screen habits for young kids. Ongoing research, like long-term studies and testing
with real measurements, will help make the ScreenQ even more useful and impactful as the field
keeps changing.

6 Conclusion

This study successfully introduced and psychometrically assessed the ScreenQ, a novel 15-item
parent-report measure designed to comprehensively evaluate screen-based media use in young chil-
dren, aligning with the American Academy of Pediatrics (AAP) recommendations. Our results show
that the ScreenQ is reliable and valid. It has good internal consistency, with a Cronbach’s alpha of
0.74, and it effectively measures what it’s supposed to. Specifically, higher ScreenQ scores, indicative
of greater non-adherence to AAP guidelines, were consistently correlated with lower performance in
key developmental domains, including expressive language, phonological processing, and emergent
literacy skills, as measured by the EVT-2, CTOPP-2, and GRTR, respectively. Higher ScreenQ scores
were linked to having fewer activities and less mental stimulation at home, based on the StimQ-P
assessment. These findings emphasize how ScreenQ could be a really useful and easy-to-use tool for
both researchers and clinicians. It helps them better understand how children are using screens and
how that might relate to their development.

This research offers some important insights into early childhood development and how kids inter-
act with media. It starts by filling an important gap in what we know. It offers a tested way to
measure how people actually use screens today, taking into account all the different ways it’s done,
instead of just looking at how much time is spent. The ScreenQ’s alignment with AAP recommen-
dations ensures its practical relevance for guiding parenting practices and clinical interventions. The
study also adds to the growing number of findings showing that some ways kids use screens can
negatively impact their key developmental milestones. Showing these links means the ScreenQ could
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help spot kids who might be at risk of developmental delays because of too much screen time. Lastly,
the findings provide a foundation for developing more targeted and effective public health campaigns
and educational programs aimed at promoting healthy screen media habits among young children
and their families.

While this study offers valuable insights, it is important to acknowledge its limitations. The
relatively small sample size and its specific demographic characteristics may limit the generalizabil-
ity of the findings. Future research should aim to replicate these findings in larger, more diverse
populations. The reliance on parent-report data, while practical, introduces the potential for social
desirability bias; thus, integrating objective measures of screen time in future studies would enhance
the validity of the assessments. The way the study is set up only shows a snapshot in time, so it can’t
prove one thing actually causes another.Long-term studies are really important to see how different
ways of using screens, measured by the ScreenQ, affect development over time.

Future research directions include: (1) conducting longitudinal studies to track the developmental
impact of screen media use over time and to assess the predictive validity of the ScreenQ; (2) exploring
the effectiveness of interventions designed to improve screen media habits based on ScreenQ assess-
ments; (3) refining the ScreenQ to include items related to the quality of educational content and
its potential benefits; (4) validating the ScreenQ in diverse cultural contexts and with different age
groups; and (5) investigating the neurobiological mechanisms underlying the observed associations
between screen media use and developmental outcomes.
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[3] Niels Brügger. Book Review: Fiona Cameron and Sarah Kenderdine (eds), Theorizing Digital
Cultural Heritage: A Critical Discourse. Cambridge, MA: MIT Press, 2007. xiv 1 465 pp. ISBN
978—0—262—03353—4, $40.00 (cloth), volume 10. MIT Press, 2008.

[4] Bronwyn Coate and Robert Hoffmann. The behavioural economics of culture. Journal of
Cultural Economics, 46(1):3–26, 3 2022.

[5] Annie Combelles, Christof Ebert, and Percival Lucena. Design thinking. IEEE Software,
37(2):21–24, 2020.

[6] Paul Conway. Preservation in the age of google: Digitization, digital preservation, and dilemmas.
The Library Quarterly, 80(1):61–79, 2010.

[7] John W. Elrick. Staging interactivity: platform logics at the participatory museum. Science as
Culture, 34(2):218–244, 2025.

[8] Xixi Fang. [Retracted] Research on the Development Path of Cultural Heritage Informa-
tion Visualization from the Perspective of Digital Humanities. Mobile Information Systems,
2022(1):2652920, 2022.

[9] Primavera De Filippi and Benjamin Loveluck. The invisible politics of Bitcoin: governance crisis
of a decentralised infrastructure. Internet Policy Review, 5(3), 2016. Accessed: 2025-09-09.

[10] Steve Graham. Introduction to conceptualizing writing. Educational Psychologist, 53(4):217–
219, 2018.

[11] Jie Guo. Digital cultural heritage challenges, solutions, and future directions. International
Journal of Heritage Studies, 31(1):141–143, 2025.

[12] Hampi Virtual Project. Virtual hampi: A digital reconstruction of the vijayanagara empire.
Website, 2020. Accessed: 2025-08-25.

[13] Margaret Hedstrom. Digital preservation: A time bomb for digital libraries. Computers and the
Humanities, 31(3):189–202, 5 1997.

[14] Imran Khan, Yasar Majib, Rehmat Ullah, and Omer Rana. Blockchain applications for internet
of things — a survey. Internet of Things, 27:101254, 2024.

[15] Hannah M. Marek. Navigating intellectual property in the landscape of digital cultural heritage
sites. International Journal of Cultural Property, 29(1):1–21, 2022.

[16] Desislava Paneva-Marinova, Maxim Goynov, Yanislav Zhelev, Mariya Monova-Zheleva,
Emanuela Mitreva, Detelin Luchev, Radoslav Pavlov, and Lilia Pavlova. Full-fledged access
and usability of content in a digital cultural heritage library: Approaches, paradigms, and
implementation. J. Comput. Cult. Herit., 17(1), January 2024.

[17] Francesco Piccialli, Giampaolo Casolla, Salvatore Cuomo, Fabio Giampaolo, Edoardo Prezioso,
and Vincenzo Schiano di Cola. Unsupervised learning on multimedia data: a cultural heritage
case study. Multimedia Tools and Applications, 79(45):34429–34442, dec 2020.

[18] Nicole Radziwill. Blockchain revolution: How the technology behind bitcoin is changing money,
business, and the world. Quality Management Journal, 25(1):64–65, 2018.

[19] Julian D. Richards. Digital preservation and access. European Journal of Archaeology,
5(3):343–366, 2002.

[20] Bruno Rodriguez-Garcia, Henar Guillen-Sanz, David Checa, and Andres Bustillo. A systematic
review of virtual 3d reconstructions of cultural heritage in immersive virtual reality. Multimedia
Tools and Applications, 83(42):89743–89793, dec 2024.

[21] S. L. Shaelou and Y. Razmetaeva. Challenges to fundamental human rights in the age of artificial
intelligence systems: Shaping the digital legal order while upholding rule of law principles and
european values. ERA Forum, 24:567–587, 2023.
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