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ABSTRACT
Unlike in the previous generations, children now grow 
up with digital technologies around them, which they 
naturally learn to use, earning them the term “digital 
natives.” This review looks at the influence of digital 
technologies on the cognitive and social development 
of children, with particular interest in its implications 
for learning and education. While the adoption of dig-
ital technologies has enabled personalized learning 
and ease of access to learning materials, they also 
pose challenges, including screen overuse, quality of 
content, equitable access, and others. To assess the 
impact of digital technologies on children’s develop-
ment, this review examines various studies, especially 
those focused on different pediatric age groups and 
the different forms of digital technology. Findings re-
vealed that the use of digital technology by children 
has a dual effect on their cognitive and social devel-
opment, with the resultant effect being dependent on 
factors like quality of content, duration, and pattern of 
use. The cognitive benefits of digital technology use 
by children include the development of analytical and 
critical thinking skills, enhanced memory retention, 
and language acquisition. The social benefits are that 
they learn to collaborate and gain exposure to a broad-
er range of experiences and lifestyles than they would 
otherwise encounter. The negative effects are increased 
risks of social isolation, shorter attention spans, and a 
decline in face-to-face interactions. The implications of 
all these on education include the need to incorporate 
digital literacy into school curricula and to train teach-
ers to be proficient and able guides for children. Using 
the findings from the review, recommendations were 
made for parents, educators, and policymakers on how 
to enhance cognitive and social development despite 
the adoption of digital technology.
Keywords: Digital natives, Cognitive development, Social 
isolation, Educational apps, Game-based learning

Introduction
Nowadays, children are introduced to digital technolo-
gies before they learn to talk or crawl. Chances are that 
their birth was recorded using a smartphone, and their 
developmental milestones were captured using digital 
technologies. Almost every child in the United States 
has access to the internet in their homes.1 Traditional 
media, like television and radio, are gradually getting 
replaced by interactive digital technologies that offer 
instant access to information and entertainment. New 
applications, platforms, and technologies are emerg-
ing at a pace researchers and tech-savvy individuals 
find difficult to keep up with.2

As much as the current digital technologies offer 
opportunities for personalized learning and global 

connection, they also present challenges such as ex-
cessive screen time, questionable content quality, and 
unequal access across socioeconomic classes. These 
downsides have sparked ongoing debates and re-
search regarding the impact of digital technology on 
children’s development, particularly given their rapid 
growth and limited ability to make well-informed de-
cisions.

Some research studies support the use of digital 
technology and its capacity to boost cognitive abili-
ties. Others, such as a report published in Pediatrics, 
indicate that increased screen exposure may be linked 
to reduced attention span and impaired language de-
velopment in young children.3 Results of studies on 
the effect of digital technology on social development 
present a similar picture. Digital technologies enable 
children to connect with their peers and improve their 
communication skills. However, excessive online inter-
actions may impede the development of social skills, 
increase the risk of social isolation, decrease empathy, 
and increase aggression in person if not properly mod-
erated.

This review aims to understand the influence of 
digital technologies on two developmental domains 
(cognition and social) across different pediatric pop-
ulations from infancy (0–1 year) to older children 
(6–12  years) and examine how these influences im-
pact education.

Examples of Digital Technology
Educational Apps and Software
These are applications that support a learning goal, be 
it the learning of shapes or the mastery of new words.4 
Examples of such apps include Duolingo and Khan 
Academy, which teach different subjects, including 
languages, mathematics, and science. Storytelling 
apps like Epic! aim to improve literacy skills by com-
bining engaging narratives with interactive features. 
Educational apps can teach children literacy skills, 
even before the start of school.5 Some scholars refer to 
educational software as platforms. A platform is the ag-
gregation of software applications that educators and 
educational systems increasingly depend on to collect 
and analyze classroom data; deliver, supplement, and 
personalize course content; assess and measure learn-
ing outcomes; monitor student behavior; and commu-
nicate with parents and guardians.6

Tablets and Mobile Devices
Tablets and iPads are the most common digital de-
vices used by children. Devices like Amazon Fire 
Kids tablets have pre-installed educational content 
and parental controls. Tablet use in classrooms can 
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increase motivation and facilitate learning, especially 
for children with diverse educational needs.7 However, 
concerns remain about the overuse of these devices, 
especially regarding their impact on attention span. A 
survey of adolescents without symptoms of ADHD at 
the start of the study indicated a significant associa-
tion between increased use of digital media and symp-
toms of ADHD after 24 months of follow-up.8

Video Games and Gamified Learning
Video games, both educational and recreational, oc-
cupy a good proportion of the time children spend on 
digital technologies. Games like Minecraft Education 
Edition teach children concepts like geometry and en-
gineering through experimentation in a virtual envi-
ronment. Similarly, games like Prodigy make learning 
mathematics enjoyable through gamification. Educa-
tional video games encourage problem-solving and 
collaboration while helping children grasp abstract 
concepts.9 Game-based learning, along with digital 
game design and development, is now considered es-
sential in the educational context.10 A meta-analysis 
showed the importance of game-based interventions 
for cognitive development.11 Games employ powerful 
structural elements (i.e., rules, goals and objectives, 
feedback, challenges, interaction, and story)12 that 
attract, engage, and motivate children. Despite these 
benefits, critics caution that excessive gaming may dis-
courage real-world interactions and physical activities. 
Also, some argue that frequent gaming may increase 
dependency on external rewards.13

Virtual Reality (VR) and Augmented Reality (AR)
Some schools now incorporate virtual and AR tech-
nologies into their teaching models. Rather than just 
reading about history or science, children can now ex-
perience these subjects. These virtual adventures make 
students better at thinking and pique their interest in 
STEM subjects.14 However, the considerable cost of VR 
equipment and the need for technical proficiency are 
significant barriers to adoption.

Communication Platforms
Digital technology facilitates communication and con-
nection. Due to the effect of the COVID-19 pandemic 
and consequent social distancing on education, children 
learned to communicate, collaborate, and attend virtu-
al classes with their classmates on apps like Zoom and 
Google Meet. These tools helped to keep learning going, 
which is commendable. But there are downsides. Too 
much screen time can make it more difficult for kids to 
learn how to talk and interact with people face-to-face.15

Artificial Intelligence (AI)
This computer science specialty designs systems that 
can perform tasks requiring human-like intelligence.16 
Examples are virtual assistants such as Siri and Goo-
gle Assistant, large language models like ChatGPT, and 
many other AI-enabled applications.17 Even infants 
have access to these AI-enabled applications.18 While 
the public is excited about using AI in educational 

settings, various voices call for a cautious approach to 
adopting language models, stating concerns regarding 
output quality, usefulness, privacy, and ethical issues. 
Students may get into the habit of quickly generating 
assessed work rather than going through the learning 
process, subsequently resulting in the loss of critical 
thinking.19

How Digital Technology Impacts the Cognitive 
Development of Children
Cognitive development refers to intellectual growth.20 
This is a steady increase in a child’s ability to acquire, 
consolidate, retrieve, and apply knowledge. There is 
a rapid increase in overall brain size from birth, with 
the brain reaching 80–90% of adult volume by age 
two.21,22 Childhood is a critical time for cognitive devel-
opment; hence, the impact of digital technologies on 
cognitive development is of interest to parents, educa-
tors, policymakers, and others.

Merit
Critical thinking skills are one of the benefits of incorpo-
rating digital technology into education. A study showed 
that children who used computers and other technolo-
gies in school had better critical thinking skills.23 Anoth-
er study revealed that children who played educational 
games performed better at solving problems compared 
to children who did not. These games encouraged 
children to think critically and make decisions, which 
resulted in brain growth.12 Technology makes learn-
ing languages easier and more fun. Apps like Duolin-
go and Rosetta Stone adapt to the learner’s pace and 
provide instant feedback. These apps, especially those 
that are interactive, can help young learners learn and 
remember new words.24 Digital technology can also en-
hance children’s memory retention. Apps like Kahoot! 
and Quizlet use games to help children learn through 
repetition and quizzes. According to Mayer’s cognitive 
theory of multimedia learning, when text, sounds, and 
pictures are combined, it engages different parts of the 
brain and helps kids remember things better.25

Demerit
Research studies have well documented the concerning 
impact of digital technology, which is its ability to lead 
to attention deficits. Prolonged exposure to fast-paced 
content, common on many digital platforms, reduces 
children’s ability to concentrate and sustain attention 
in traditional learning environments.26 Furthermore, 
creativity may suffer when children become too depen-
dent on structured apps because replacing unstruc-
tured play with screen time stifles imagination.27

How Digital Technology Impacts the Social 
Development of Children
Social development is the process by which a child 
learns and develops the social and emotional skills 
that are necessary to interact and form meaning-
ful relationships with others. It covers learning how 
to communicate, cooperate, resolve conflicts, and 
understand social and cultural norms. Several factors 
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known to influence the social development of chil-
dren include family interactions, peer relationships, 
cultural environment, and, most importantly, in this 
era, exposure to digital technology. The influence of 
digital technology on social development is still being 
studied.28 Because these devices are emerging at a rap-
id pace, sufficient and thorough research is yet to be 
conducted to reveal the impact of technologies on the 
development and social skills of children. This section, 
however, examines the possible outcomes of digital 
technology use in the social development of children.

Merit
A study showed that digital tools outperformed tra-
ditional teaching methods when it came to building 
teamwork and problem-solving skills.29 Games that 
kids play together, like Minecraft and Roblox, can help 
forge real friendships and community bonds among 
older children. These games encourage skills like ne-
gotiation, conflict resolution, and teamwork to achieve 
common goals.30 School platforms like ClassDojo and 
Google Classroom encourage kids to talk to each other 
and have discussions. Social media apps like TikTok, 
Snapchat, and Instagram can help teens make and 
keep friends. Using social media in moderation can 
make teenagers feel better about themselves. It also 
helps them understand other people’s points of view 
by showing them different perspectives.31

Demerit
Inappropriate use of digital technologies can impede so-
cial development. When children spend excessive time 
on screens instead of interacting face-to-face, they miss 
the opportunities to learn social skills like reading body 
language and active listening, which weakens their 
ability to form real connections. A longitudinal study 
linked prolonged screen time with loneliness and lower 
levels of social well-being among adolescents.32 Social 
media platforms and messaging apps can expose chil-
dren to negative peer pressure, which can affect their 
self-esteem and lead to anxiety or depression. Children 
who face cyberbullying often pull back from social ac-
tivities, which makes it even more difficult for them to 
develop friendships and social skills.33

There is a concept referred to as “phubbing.” This 
occurs when children prioritize the use of their mobile 
devices over engaging in physical interactions. Behav-
iors like this can create rifts in family relationships and 
friendships.34 The overuse of texting and online mes-
saging tends to result in shallow conversations. It lim-
its children’s ability to express emotions and resolve 
conflicts effectively. Although digital chats are conve-
nient, they do not have the same emotional depth and 
empathy present in physical conversations. This might 
make it more difficult for kids to develop good social 
skills and emotional intelligence.35

How Digital Technology Affects Different Pediatric Age 
Groups
The effects of digital technology on children’s cogni-
tive and social development differ across pediatric age 

groups. Children of different ages have unique devel-
opmental needs and milestones that influence how 
they use and benefit from digital tools. Understanding 
these variations is key to adapting digital experiences 
to support positive outcomes at each stage.

Infants (0–12 Months)
While infants do not actively use digital devices, they 
are often around adults who do. This can be problem-
atic. When caregivers are frequently distracted by their 
devices, it disrupts the bonding time between parent 
and child, potentially affecting how securely attached 
babies feel to their caregivers, a concept called “tech-
noference.”36 The research studies on this are unam-
biguous: there are no educational benefits to exposing 
infants to screens. These early months are necessary 
for forming healthy and secure bonds with caregivers; 
this happens best through face-to-face interaction. 
There should be zero screen time for babies under 18 
months, except for video chats with family members, 
which can help maintain important family bonds.3 
This is because infants are unable to learn from screens 
the way they learn from real-world interactions.37

Toddlers (1–3 Years)
Toddlers begin to actively engage with digital technol-
ogy by using touchscreens and applications designed 
for early learning. This can yield positive results when 
they use high-quality apps with their parents’ involve-
ment.38 It has been proven that interactive content and 
applications with simple stories and repetitive ele-
ments can develop their growing vocabulary. However, 
a study revealed negative connections between tablet 
use and sleep. For every extra hour a toddler spends on 
tablets, they lose about 15.6 minutes of total sleep. To 
be specific, they lost 26.4 minutes of nighttime sleep 
while napping 10.8 minutes more during the day.39 
Apart from distorting sleep patterns, excessive screen 
time during this period of rapid brain development can 
hinder language acquisition. A study showed that tod-
dlers who spent more than an hour a day with screens 
talked less and interacted less with their parents com-
pared to other children their age.40

Preschoolers (3–5 Years)
Educational programs like PBS Kids and interactive 
storybook apps can effectively teach early reading 
and math skills. Children who engaged with educa-
tional content understood letter sounds and counting 
better than those who watched pure entertainment.41 
However, many modern children’s programs are overly 
stimulating, with fast-paced scenes and bright, flash-
ing colors. Later on, this might shorten their attention 
span, impair self-regulation, and the ability to control 
their behavior.42

Older Children (6–12 Years)
By elementary school, children can handle more so-
phisticated digital tools. Using educational technology 
thoughtfully at this age can result in improved critical 
thinking and the ability to collaborate with others.43 
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Nevertheless, using social media during this period can 
worsen feelings of inadequacy and low self-esteem.44

The Implications of Digital Technology for Education
The United Nations is working toward achieving 
inclusive, equitable, quality education by 2030.45 
Educational technology serves as a vital resource for 
personalizing instruction and meeting diverse student 
needs, which helps create more equitable learning 
outcomes and inclusive classroom environments.46,47 
Over the past decades, digital technology has become 
widely incorporated into education and is being ap-
plied in different ways, some of which have been men-
tioned earlier. The incorporation of digital technology 
in education was further accelerated by the COVID-19 
pandemic, which peaked in 2020. During this peri-
od, schools, institutions, and other physical learning 
spaces were closed globally. This affected about 94% 
(1.6 billion) of the world’s student population,48 her-
alding a large-scale transition to online learning. On-
line learning offers students the chance to participate 
in learning at any time and in any place.49

Many countries and supranational organizations, 
such as the European Union, in a bid to develop a 
tech-driven workforce, have included policies to en-
sure that every student has access to a computer at 
all times.50 Incorporating digital technology into edu-
cation has so many merits. Digital technology enables 
adaptive and personalized learning experiences. It 
provides personalized feedback, guidance, and sup-
port to students. These adaptive learning systems 
structure the student’s learning process based on their 
performance and progress.51 Children engage and in-
teract more during the learning process, and students 
are provided opportunities to learn through resources 
delivered in various forms. Also, educational tech-
nologies defy geographical boundaries, so children 
can learn from tutors in any part of the world, and 
this allows them to follow their dreams regardless of 
their prevailing immediate circumstances.52,53 The use 
of digital technology platforms for administration, 
instruction, and learning produces data that can be 
mined to uncover patterns and insights to improve effi-
ciency and equality in schools.6

Incorporating technology into education ensures 
that children will grow into adults who have the re-
quirements to succeed in the modern world.54 Inte-
grating technology into education is a need we cannot 
ignore.55

How to Mindfully Incorporate Digital Technology into 
Education
Educators must wisely incorporate digital technologies 
into learning frameworks in ways that allow children 
to collaborate and think critically. To achieve this, dig-
ital technologies must be rooted in sound pedagogical 
principles and capable of strengthening critical think-
ing. It is recommended that they incorporate these four 
pillars in their design: active or minds-on learning, en-
gaging content that encourages children to learn and 
play for longer periods, meaningful experiences that 
bridge the gap between the content and children’s 

existing knowledge and finally, social interaction, to 
enable children to interact and socialize with others 
through the platform.4

Playful activities generally captivate children. 
Teachers and creators of educational technologies are 
to maximize this and ensure that these educational ap-
plications are equally fun and educative.56,57

There is a move away from “one style fits all” to a 
more personalized method of teaching.58 Interactive 
and adaptive learning environments like Khan Acad-
emy and DreamBox Learning provide personalized 
learning experiences made to suit each child’s pace 
and skill level. This method makes students learn bet-
ter by targeting individual learning gaps.59

The collective power of minds working together in 
collaborative learning creates both intellectual growth 
and social engagement. Students develop deeper un-
derstanding through shared exploration and feedback. 
This collaborative approach can be implemented on-
line through group discussions, projects, and peer 
activities.60–62

Gamification is another strategy for integrating dig-
ital tools into education. It is the process of including 
game mechanics like the use of leaderboards, point 
scoring, and rewards in educational activities. Apps 
like Prodigy, Kahoot!, and Classcraft implement these 
techniques. Gamification increases motivation and re-
tention, particularly for younger children, because it 
combines educational content with elements of play.63 
However, learning activities should match students’ 
age and abilities since overly difficult tasks can lead to 
disengagement or random guessing rather than genu-
ine learning.57

Finding the balance between using computers and 
traditional teaching methods is essential. Students 
learn better when they combine online learning with 
face-to-face instruction rather than just doing one or 
the other.64 While online learning is commendable, 
it should not completely replace activities like group 
work and hands-on activities. Blended learning, which 
combines online learning with in-person teaching, is 
a great way to find that balance. Means et al., in their 
study, opined that students in blended learning pro-
grams do better than those who learn only online or 
only in the classroom.64

Policies to Optimize Technology Use
The responsible use of digital technology in educa-
tion requires clear policies that prioritize develop-
mental and educational goals. While schools cannot 
be compelled to use technology in particular ways, 
governments have long assumed a key role in provid-
ing leadership on technology issues. It is common for 
governmental departments of education to include 
specialist technology teams and divisions, with some 
countries choosing to establish separate specialized 
agencies. For example, the U.S. Federal Government 
established its Office of Educational Technology in 
1993. Comparable offices, agencies, divisions, and 
foundations have been established by federal and 
state governments around the world.65 Policies on 
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incorporating technology into education should be 
proactive. As technology evolves, education must 
keep pace to maximize new opportunities. When it 
falls behind, technology, not educators, shapes learn-
ing. Researchers, educators, policymakers, and digi-
tal designers should take the lead rather than be left 
behind.66

Policymakers may struggle to integrate digital tech-
nologies within current education systems but already, 
there is a framework for digital education policies 
along eight dimensions.67

Of the eight analytical dimensions, funding and pro-
curement are very important as they partly address the 
digital divide. The World Telecommunication Develop-
ment Report found that despite increased connectivity 
in developing nations, the global digital divide is wid-
ening. This divide reflects unequal access to technology 
and the internet, disadvantaging low-income and rural 
students in digital learning. Studying this gap helps 
policymakers allocate resources effectively, supporting 
schools and communities in need. Evidence-based re-
search can guide policies that ensure equitable access 
to technology, giving all students a fair chance to suc-
ceed in the digital age.68,69

It has been found that teachers who feel comfort-
able with technology use it more effectively in the 
classroom.70 Various theoretical frameworks have 
been proposed to guide the integration of technology 
in teacher education. The Technological Pedagogical 
Content Knowledge (TPACK) framework, for instance, 
emphasizes the intersection of technology, pedago-
gy, and content knowledge. Studies have shown that 
teachers who possess a strong TPACK are more likely 
to successfully integrate technology into their teaching 
practices.71 Digital literacy is about giving children the 
tools to differentiate real information from misinfor-
mation in an increasingly complex online world. This 
is because children might be comfortable using digital 
devices, but true digital literacy requires more than just 
tech skills. That is why there are now guidelines to help 
governments protect children and teach them to be re-
sponsible digital citizens.72

Keeping up with educational technology might be 
challenging, but its significant benefits for learning 
make it essential for educators and leaders to over-
come these hurdles and use technology to create better 
learning opportunities for students.73

Research Recommendations
Studies on the long-term effect of digital technology on 
the cognitive and social development of children are 
rare. Most research is focused on immediate outcomes. 
Though the foundational patterns of children’s adap-
tation to technology have been established,74 we lack 
a comprehensive understanding of how early digital 
habits shape later development. Hence, there is a need 
for longitudinal studies to explore these long-term ef-
fects and provide answers. Additionally, there is a need 
for intersectional studies on how socioeconomic and 
family contexts affect how children interact with dig-
ital technologies and the outcomes.

Research revealed troubling disparities in both ac-
cess to and use of educational technology.75 These 
findings suggest we need more nuanced studies of how 
family background, cultural factors, and parental in-
volvement affect digital learning outcomes.

Emerging technologies such as virtual and AR pres-
ent new research challenges. They are becoming more 
popular, yet little is known about their developmental 
effects. Although VR can enhance spatial thinking,14 
questions about its potential negative impact remain 
unanswered.

The relationship between screen time and child 
development requires more research. Though a study 
highlighted the need to understand what they termed 
the “dose-response” relationship—how varying levels 
of technology use affect different aspects of develop-
ment,40 we need clearer evidence about optimal expo-
sure across age groups.

Recommendations for Caregivers
The AAP guideline recommends no screen time before 
18 months (except video chats) and a 1-hour daily lim-
it for children aged 2–5 years. This is a helpful starting 
point for caregivers who must carefully and proactively 
consider how to manage screen time in children’s lives. 
It is recommended that recreational screen time for 
kids aged 5–17 should be limited to under two hours. 
This will ensure that children stay physically active 
and engaged.76

Caregivers should actively guide children on how 
they interact with digital technologies. This will help 
children go beyond being passive viewers to critically 
interrogating and actively engaging the information 
from these platforms, which makes for a better learn-
ing experience and growing ability to decide what is 
good or bad content.

Caregivers should not just set rules; they should 
create environments where real connections can be 
forged. There is a need for tech-free spaces and mo-
ments where children are not allowed to use mobile 
devices or other digital technologies. For example, 
family meals and bedtime routines should be free from 
digital interruptions. These healthy boundaries will 
create opportunities for real connection and better 
sleep patterns.

Conclusion
Digital technology, at its core, is of a neutral value. Its 
effects on children’s cognitive and social development 
depend on how it is utilized. When applied thoughtful-
ly, it can help bridge educational gaps and overcome 
socioeconomic barriers. Conversely, excessive or irre-
sponsible use shortens attention span and negatively 
affects the development of social skills.

Policy is essential in maximizing the advantages 
of digital technology. Governments, educators, and 
industry leaders need to develop frameworks that 
guarantee equitable access, protect privacy, integrate 
digital literacy into school programs, and invest in 
teacher training to empower educators to guide stu-
dents in its responsible application.

https://doi.org/10.70389/PJP.100006


6 DOI: https://doi.org/10.70389/PJP.100006 | Premier Journal of Psychology 2025;2:100006

REVIEWPREMIER JOURNAL OF PSYCHOLOGY PREMIER JOURNAL OF PSYCHOLOGYREVIEW

Creators and developers of digital tools and appli-
cations should focus on research and evidence-based 
design, ensuring their innovations align with develop-
mental principles. This approach can lead to resources 
that not only entertain but also promote cognitive and 
social growth, making technology a positive influence 
in children’s lives.
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