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ABSTRACT

Executive functions, including inhibitory control, working memory, and cognitive flexibility,
are critical for enabling goal-directed behaviour and effective information processing. In the
digital age, the pervasive use of social media among adolescents and young adults has raised
important questions regarding its impact on these cognitive processes. This study examines
current research to understand how different patterns of social media use influence executive
functions. Evidence indicates that, while moderate engagement may support certain aspects
of cognitive processing through heightened alertness and task-switching abilities, excessive
and compulsive use is consistently associated with impairments in inhibitory control, working
memory, and cognitive flexibility. Factors such as digital multitasking, emotional
dysregulation, and disrupted sleep appear to mediate these negative effects, with
neurocognitive findings pointing to alterations in the prefrontal cortex activity. The
discussion highlights the role of individual differences, such as baseline self-regulation and
cognitive flexibility, in mitigating adverse outcomes linked to heavy social media use.
Implications for educational practice and digital literacy interventions are considered,
suggesting that promoting a balanced, mindful approach to social media can help safeguard
cognitive well-being. This review underscores the need for further research to develop
targeted strategies that support healthy digital habits among university students and other
vulnerable populations.

Keywords: social media, executive functions, inhibitory control, working memory, cognitive
flexibility

INTRODUCTION

Executive functions, often referred to as cognitive control, are higher-order mental processes
that enable individuals to plan, focus attention, manage multiple tasks, and regulate behaviour

Received: 04.04.2025 Accepted: 18.04.2025 Published: 19.04.2025

This work is licensed and distributed under the terms of the Creative Commons Attribution 4.0 International
BY

License (https://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any Medium, provided the original work is properly cited.

134



Journal of Advance Research in Science and Social Science (JARSSC) ISSN: 2582-2004

Publisher: Indian Mental Health & Research Centre Volume 08, Issue 01
DOI: 10.46523/jarssc.08.01.07
Multidisciplinary, Open Access OPEN 8 AcCEss g Crossref
Impact Factor: 3.612

to achieve specific goals (Baddeley, 2012; Banich and Munakata, 2014; Diamond, 2013;
Posner and Digirolamo, 1998).

Executive functions are a collection of cognitive processes that allow people to plan, focus
attention, and handle tasks successfully. These functions are critical during adolescence and
early adulthood, when the brain develops rapidly and lifelong behavioural habits are
established. However, the prevalence of social media throughout this developmental stage
warrants an investigation into its potential effects on these essential cognitive processes.

Interestingly, moderate use of social media may not always be detrimental. Some research,
such as the review by Zhou & Wang (2022), suggests an inverted U-shaped relationship,
where optimal executive functioning is observed at moderate levels of use. This implies that
the intensity of social media use plays a crucial role in its impact on cognitive processes.

The three fundamental executive functions, according to Diamond (2013), are inhibition
control, working memory, and cognitive flexibility. ‘Cognitive flexibility’ allow you to alter
your thoughts and easily transition between tasks or mental frameworks. ‘Inhibitory control’
enables you to ignore distractions and avoid impulsive behaviour, allowing you to stay
focused on your objectives. ‘Working memory’ is the process of revising and preserving
important knowledge across brief periods of time, allowing you to handle and change
material as needed. Together, these executive functions underpin goal-directed behaviour and
effective information processing, enabling individuals to navigate complex tasks and
environments (Diamond, 2013; Kane and Engle, 2003; Miyake et al., 2000).

Inhibitory control

Inhibitory control, a core component of executive functioning, refers to the ability to suppress
impulsive behaviours, irrelevant thoughts, or habitual responses in favour of goal-oriented
actions (Diamond, 2013). This cognitive function is necessary for ‘self-regulation, decision-
making, and managing distractions in daily life’.

Self-regulatory ability prevents impulsive behaviour, such as avoiding the impulse to
interrupt a conversation or repressing a negative habit when tempted (Diamond, 2013). In
practical words, inhibitory control is what allows us to remain focused on a task, maintain
acceptable social behaviour, and even manage our emotional reactions in difficult situations.

Miller and Cohen (2001) explain that the brain's prefrontal circuitry plays a crucial role in
suppressing undesirable impulses, enabling behaviour that aligns with long-term objectives
rather than immediate gratification. In the context of social media, platforms are often
designed to trigger habitual engagement and impulsive use. Notifications, infinite scroll, and
algorithmically curated content are engineered to capture attention and promote repeated use.

Inhibitory control is a fundamental executive function that enables us to actively inhibit
impulsive impulses and manage our behaviour in accordance with our goals (Diamond 2013).
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This capacity is especially crucial on social media, where platforms are designed to attract
and retain our attention with features such as alerts, endless feeds, and 'likes'. These design
aspects may overburden our cognitive systems, making it more difficult to resist obsessive
checking and scrolling. ‘Fear of missing out’ (FOMO) is a common contributor to these
problems. According to Xu et al., (2023), fear of missing critical updates can generate a self-
reinforcing cycle, reducing inhibitory control and making it difficult to stop engaging with
digital devices. In summary, the design of social media platforms undermines the systems
that help us retain self-regulation, potentially leading to a loop of obsessive usage and
decreased cognitive control.

Inhibitory control is weakened as social media platforms encourage impulsive behaviour
through instant rewards such as likes, notifications, and personalised content. These digital
reinforcements exploit the brain’s reward system, reducing users’ ability to resist distractions
and delay gratification. Over time, this can lead to compulsive checking habits, making it
increasingly difficult to regulate screen time and prioritise important tasks (Turel et al., 2018).

Understanding these interactions is crucial for developing strategies that help mitigate the
adverse effects of social media on our cognitive functioning. Whether through mindful usage,
digital detoxes, or redesigning platform features to reduce addictive triggers, supporting our
inhibitory control is key to fostering a healthier balance between online and offline lives.

Working memory

‘Working memory refers to the cognitive system responsible for temporarily holding and
manipulating information necessary for complex tasks such as learning, reasoning, and
comprehension’ (Baddeley & Hitch, 1974). It functions as a mental workspace, enabling
individuals to retain relevant information in an active state for short periods, facilitating
decision-making and behaviour regulation.

The concept of working memory emerged from earlier notions of ‘short-term memory’,
which pertained to the brief retention of limited information. In the 1960s, this area garnered
significant interest, coinciding with the rise of information-processing psychology that drew
parallels between human cognition and computer operations.

Working memory has a limited capacity, which constrains how much information can be
retained and processed simultaneously (Cowan, 2014). These limits play a crucial role in
learning and cognitive development. Research suggest that the capacity of working memory
increases as children grow, supporting a range of complex cognitive abilities that are essential
for academic success (Cowan, 2014).

Baddeley's work has been seminal in reshaping our understanding of short-term memory into
what we now call ‘working memory’. In 1974, together with Hitch, he proposed a
‘multicomponent model’ that separates working memory into a central executive system,
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which controls attention and coordinates processing (Baddeley & Hitch, 1974). Later,
Baddeley (2000) refined this model by adding the episodic buffer, a temporary storage system
that integrates information from different sources into a coherent whole. This framework has
been instrumental in explaining how we process, retain, and utilise information during
cognitive tasks.

Miller (1956) in his seminal paper proposed that the average person's short-term memory can
hold approximately seven items, give or take two. This finding highlighted the inherent
limitations in our capacity to process information and introduced the concept of "chunking,"
where individual pieces of information are grouped into larger, meaningful units to enhance
memory retention (Miller, 1956).

Nelson Cowan's model of working memory proposes two distinct levels of information
storage:

1. Activated Long-Term Memory: This encompasses various activated features—
sensory, phonological, orthographic, spatial, and semantic—forming a fragmented
collection of information (Cowan, 1988).

2. Focus of Attention: Within this activated memory, a smaller subset of items receives
focused attention, consisting of a few well-integrated units or chunks. This
hierarchical structure suggests that while a broad array of information can be activated
in long-term memory, only a limited number of items can be actively maintained in
the focus of attention at any given time (Cowan, 1988).

Researchers argue that one of the most notable effects of social media is its impact on
‘attention and working memory’. Frequent exposure to rapidly updating content on social
media can lead users to constantly switch tasks. This multitasking behaviour taxes working
memory, making it harder to focus, retain information, and complete complex cognitive tasks
(Firth et al., 2019).

Cognitive Flexibility

Cognitive flexibility refers to the mental ability to switch between thinking about different
concepts or to think about multiple concepts simultaneously. This skill allows individuals to
adapt their cognitive processing strategies or behaviours to face new and unexpected
conditions in the environment, enabling them to learn more effectively and solve problems
more efficiently. It is considered a key component of executive functions and is linked to
various cognitive abilities, including “problem-solving, creativity, and adaptability”.

Cognitive flexibility is a core component of our executive functions—it is essentially the
mental ability to adapt our thinking and behaviour in response to changing circumstances. In
everyday life, this means being able to switch effortlessly between different tasks or
perspectives, adjust our strategies when faced with new challenges, and integrate fresh
information as needed(Diamond, 2013; Monsell, 2003).
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Cognitive flexibility supports the ability to juggle multiple mental sets and prevents cognitive
rigidity, enabling adaptive responses to novel or complex situations. Research has shown that
cognitive flexibility can be enhanced through various means. For example, engaging in
activities that challenge the brain—such as learning a new language, playing a musical
instrument, or even regularly solving puzzles—can improve this skill over time. In addition,
certain lifestyle factors, including physical exercise and adequate sleep, have been associated
with better cognitive flexibility, highlighting the importance of overall well-being in
maintaining our mental agility (Miyake & Friedman, 2012).

However, excessive engagement with social media may impair cognitive flexibility by
promoting habitual, reactive thinking patterns. Constant exposure to fragmented content may
reduce the ability to engage in deep, sustained problem-solving (Kuss & Griffiths, 2017).

REVIEW OF LITERATURE

In today's digital age, social media has become an integral part of daily life, especially among
the youth. Platforms such as Facebook, Instagram, Twitter and TikTok offer avenues for
connection, entertainment, and information sharing. However, the pervasive use of these
platforms has raised concerns about their impact on cognitive functions, particularly
executive functions, which are crucial for goal-directed behaviour and decision-making.

Various studies focused at exploring relationship between social media use and executive
functions revealed a multifaceted and often nuanced picture. These studies revealed that
moderate engagement with social media may, in some context, enhance certain aspect of
executive functioning. Additionaly, the constant practice of managing multiple streams of
information and rapidly switching between tasks could potentially serve as a form of
cognitive training that enhances skills such as working memory, cognitive flexibility, and
inhibitory control (Diamond, 2013; Banich & Munakata, 2014).

Media-multitasking, most commonly observed among young adults, involves simultaneously
engaging with multiple digital streams. While some argue media-multitasking can enhance
certain executive skills, heavy multitaskers often show poorer performance in attention
regulation and working memory (Seddon et al., 2018).

One of the mediating factors of excessive social media use is “poor sleep quality”, which is
frequently reported among heavy social media users. The blue light emitted from screens,
combined with the stimulating nature of online interactions, often delays sleep onset and
reduces overall sleep quality. Since executive functions rely on adequate rest to function
optimally, chronic sleep deprivation can further weaken attention, memory, and decision-
making abilities (Carter et al., 2016).

Multiple studies have linked excessive social media use to impairments in executive
functions, particularly among adolescents. For instance, Li et al. (2023) found that emotional
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disturbances and disrupted sleep partially mediated the link between social media addiction
and diminished cognitive control. Additionally, a study highlighted by Neuroscience News
links shorter sleep duration in teens to higher social media usage, involving brain regions
crucial for executive control and reward processing (American Academy of Sleep Medicine,
2024).

Various researches has revealed concerns on how excessive usage of social media may impair
the executive functions. For example, a research shows that social media addiction is highly
connected with poorer executive functioning, with emotional disturbances and poor sleep
quality serving as mediators (Zhang et al., 2023).

A study conducted by Alloway & Alloway (2013) revealed that certain activities, such as
checking friends’ status updates on Facebook or recommending a YouTube video to a friend,
were linked to better working memory performance (Alloway & Alloway, 2013).
Additionally, the differences between active and passive SNS users in terms of attentional
control were highlighted in the study (Alloway & Alloway, 2013).

Beyond direct cognitive impairments, social media can also indirectly disrupt executive
functions by contributing to ‘emotional dysregulation’. Many studies have linked excessive
social media use with heightened stress, anxiety, and negative mood states. These emotional
disturbances can impair prefrontal cortex function, further diminishing cognitive control
(Orben et al., 2019). Pantic (2014) explored associations between online social networking
and depression among high school students, suggesting a link between extensive social media
use and depressive symptoms. Another study examined the relationship between adolescent
internet addiction, self-esteem, and preference for online social interactions, indicating that
excessive online engagement might be associated with lower self-esteem.

Research indicates that digital multitasking has been associated with negative psychological
outcomes. Individuals who frequently engage in multitasking are more likely to experience
symptoms of depression and anxiety. The persistent cognitive load and mental strain
associated with multitasking can have substantial consequences for mental health, including
increased stress and disrupted sleep patterns (Hasan et al., 2023).

Gkora & Christou (2013) in their research paper titled “Executive functions, self-regulation
and social media for peace-based inclusive education” seeks to elucidate how social media
can be used to enhance executive functions and self-regulation which are the key factors in
managing conflicts, promoting emotional maturity, and facilitating positive interpersonal
relationships among students. The paper also offers fresh insights into the neurobiological
and metacognitive mechanisms underpinning these processes and provides practical
implications for educators, parents, and policymakers striving to create more harmonious and
inclusive learning environments (Gkora & Christou, 2023).
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While much previous research has focused on the socioemotional benefits of social media—
such as reduced loneliness and improved life satisfaction—there is limited understanding of
how regular social media engagement may influence executive functions in later life.
Moreover, intervention studies such as those by Myhre et al. (2016) and Quinn (2018) have
yielded mixed results, often constrained by small sample sizes and a narrow focus on specific
facets of executive functioning (Myhre et al., 2016; Quinn, 2018).

From a neurological perspective, social media’s rapid, high-reward environment may lead to
structural and functional changes in the brain. Research suggests that prolonged digital
engagement is associated with alterations in the prefrontal cortex, including reduced grey
matter density, which could contribute to deficits in cognitive control (He et al., 2021).
Additionally, disruptions in neural networks responsible for attention may further impair
working memory and focus, reinforcing the cycle of digital dependency.

The combined effects of reduced attention, weakened inhibitory control, and fragmented
thinking can have significant ‘real-world implications’. In academic and professional settings,
individuals may struggle to maintain productivity, manage deadlines, and engage in deep
work. Moreover, habitual social media use has been linked to lower problem-solving ability
and decreased cognitive endurance, ultimately affecting long-term performance and success
(Johannes et al., 2021). Heavy media multitaskers have been found to perform poorly on
task-switching ability tests, suggesting a lack of cognitive control (Hasan et al., 2023).
Additionally, chronic multitaskers exhibit inferior working memory performance and greater
difficulty filtering out irrelevant information, leading to increased mental fatigue and stress
(Hasan et al., 2023).

SUMMARY OF PREVIOUS RESEARCH FINDINGS
1. The effect of social media consumption on emotion and executive functioning
e Findings: It was revealed that fifty five percentages of the participants met the
criteria for social media addiction, with an average of five hours spent on
social media platform. Results underscore the negative impact of social media
on executive function, highlighting the importance of encouraging healthier
digital habits. Aitken et al., (2024)
2. The impact of social media use on executive function
e Findings: The study highlighted a connection between social media addiction
(SMA) and difficulties with inhibitory control, suggesting that SMA may be
associated with impaired impulse control, particularly when individuals
encounter social media-related cues. Reed P (2023)
3. Neurological effects of Problematic Social Media Use (PSMU) on Inhibitory
Control
¢ Findings: Provides scientific evidence for decline in inhibitory control due to
problematic social media use, further stating that fear of missing out could
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also reduce inhibitory control in individuals with problematic social media
use. Xu, Chen, and Tian (2024)
4. The effect of digital multitasking and hyperactivity on brain health
e Finding: Frequent digital multitasking is linked to diminished cognitive
control and increased distractibility, multitasking divides cognitive resources,
leading to a higher cognitive load and potential hyperactivity. Hasan M. K. et
al., (2023)
5. The impact of social media multitasking on working memory
e Findings: A significant negative relationship between social media
multitasking and working memory performance were noted, suggesting that
increased multitasking correlates with diminished working memory capacity.
Senarath & Ratnayake (2021)
6. Executive functions and self-reported media-multitasking
e Findings: No significant correlation between the frequency of self-reported
media-multitasking and performance on executive function tasks was
observed. However, a significant link between higher levels of trait anxiety
and more frequent media-multitasking. Seddon et al., (2018)
7. “Effect of social media addiction on executive functioning among young adults:
the mediating roles of emotional disturbance and sleep quality”
e Findings: The data suggest that emotional disturbance and poor sleep quality
act as risk-enhancing mediators in the relationship between social media
addiction and executive functioning. Zhang et al., (2013)
8. Media multitasking on working memory
e Findings: Students who engaged in higher levels of media multitasking
demonstrated greater accuracy in recalling information, however, they also
took longer to complete tasks. Hutasuhut et al., (2024)
9. Internet addiction, executive function and communication skills
e Findings: The study highlighted a potential impact of excessive internet use on
cognitive abilities and interpersonal skills, underscoring the importance of
promoting balanced digital habits among students. Nageeb & Al Enzi (2020)
10. Chronic media multitasking and memory performance
e Findings: It was highlighted that habitual multitasking may impair the brain's
capacity to manage and retrieve information effectively, thus resulting in a
poorer memory performance both working and long-term memory. Uncapher
et al., (2023)
11. Executive function, daily stress and problematic social media use
e Findings: The study emphasized that inhibition played a moderating role in the
relationship between daily stress and time spent on social media, suggesting
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that those with stronger inhibitory control were better able to regulate their
screen time when under stress. Ng & Yang (2025)
12. “The mediating and buffering effect of resilience on the relationship between
loneliness and social media addiction among adolescent”

e Findings: The study provided significant evidence for the potential buffering
role of psychological resilience in reducing social media addiction in
adolescents with high levels of loneliness. (Yam et. al., 2024)

13. “Predictive role of cognitive flexibility and self-control on social media addiction
in university students”

e Findings: Cognitive flexibility and self-control were found to be significant
negative predictors of social media addiction, with cognitive flexibility
showing a stronger influence. Sagar, (2021)

DISCUSSION & CONCLUSION

This study aimed to examine the intricate relationship between social media use and core
executive functions—specifically, inhibition, working memory, and cognitive flexibility. In
exploring this relationship, what emerged was a complex and somewhat paradoxical
landscape. Social media, a tool designed to enhance communication and access to
information, appears to interfere with the very cognitive processes that allow us to use it
wisely and effectively.

One of the key insights from research findings is the impact of frequent and habitual social
media engagement on inhibitory control. The data suggests that individuals who engage with
social media more frequently tend to show diminished ability to suppress distractions or resist
impulsive responses. This finding resonates with prior research (e.g., Zhou et al., 2022; Tiego
et al.,, 2018) that links excessive screen time to lower self-regulatory functioning. In the
context of university students, where focused attention and discipline are paramount, this
could translate into difficulties in managing academic workloads or resisting digital
distractions during study periods.

Similarly, the study found a notable association between higher social media use and reduced
working memory performance. It’s plausible that the rapid, fragmented nature of social media
content taxes the brain’s capacity to retain and manipulate information over short periods.
The constant mental toggling, from messages to notifications to algorithm-driven feeds, may
gradually erode the efficiency of this critical cognitive resource. Our findings align with
studies like Firth et al. (2019), which highlight the potential cognitive overload brought on by
constant connectivity.

The relationship with cognitive flexibility was less pronounced but still meaningful.
Participants with heavier social media use demonstrated slight impairments in their ability to
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shift between tasks or adapt to changing rules or contexts. This could reflect a more general
pattern of digital rigidity—where the algorithmic predictability of online environments
conditions users to operate in fixed ways, potentially at the expense of adaptability in real-
world situations.

Interestingly, while the data showed trends linking high social media use to lower executive
function, it is important to emphasize the individual differences observed. Not all frequent
users showed deficits, suggesting that self-regulation, personality traits, coping strategies, and
the quality (not just quantity) of use may all play protective or mediating roles. This is a
promising direction for further exploration: understanding not just Aow much people use
social media, but how and why they engage with it.

It remains unclear whether social media impairs executive functioning, or whether
individuals with weaker executive skills are more drawn to heavy social media use as a
coping mechanism. Future research should focus on longitudinal and experimental designs to
further elucidate these relationships and develop targeted preventative strategies.

Conclusion

In sum, this study offers valuable insights into the ways social media use intersects with
fundamental cognitive processes in young adults. The findings suggest that higher levels of
engagement with social media, particularly when habitual or compulsive are associated with
diminished performance in inhibition, working memory, and, to a lesser extent, cognitive
flexibility. These are essential executive functions that influence academic success, emotional
regulation, and decision-making.

While the digital world is here to stay, this research reminds us of the importance of mindful
usage. For educators, mental health professionals, and students themselves, this calls for
greater awareness and strategies to build digital literacy, promote healthy boundaries, and
cultivate resilience in the face of constant digital stimulation.

Future research might explore protective factors like mindfulness, time management,
emotional intelligence, or digital hygiene practices, which could mitigate the potential
downsides of social media. By understanding both the risks and the resources at our disposal,
we can work towards a more balanced, empowered relationship with the technologies that
shape our daily lives.
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