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Abstract. Adolescent nowadays grow up in an environment with constant access to internet.
This rapid exposure to digital platforms within the early years has raised concerns regards to
its influence on cognitive memory. This article focuses on the phenomenon that frequent
interaction with digital stimuli may disrupt working memory and impair attentional control.
Using the multi-store model of memory, it links psychological processes such as fear of
missing out, sleep disturbances, and social recognition loops to working memory
disruptions. The addictive nature of social media further exacerbates the fragmentation of
basic cognitive load and attention control ability. Neuroplastic changes have also been used
to provide a physiological explanation for the remodeling of retrievable memories. The
exposure to digital content in a fragmented manner of swiftly changing form has shown
results in altering brain structure. The “Google Effect” further suggests that relying on
digital information can cause the brain to become reliant on digital memory sources.
Retrieval information through spatial means rather than a fixed basis lessens the
attentiveness and effort used to process the sensory memory translations so that less sensory
inputs find their way to long-term memory storage. Ultimately, this study highlights the
multifaceted impact of social media on adolescent memory retrieval and calls for mindful
technology use and further interdisciplinary research.
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1. Introduction

Social media use has increased dramatically in recent decades. This rapid exposure rase concerns
about its potential impact on adolescents’ brain development [1]. As an integral component of
cognitive process, memory is needed for individuals to construct personal identity, language
acquisition, and even develop social relationships [2]. Past research has examined brain regions that
control memory and attention and found that social media has altered the brain structure [3]. Hence,
it is important to explore the effect of social media on our memory function.

Social media impact memory through multi-dimensional interactive processes, including several
cognitive functions such as emotion, attention, and information retrieval. Findings show that
increased daily social media use led to more frequent memory failures, especially on emotionally
negative days [4]. Another study also shows that sharing experiences on social media reduced
memory precision, with participants performing worse on recall tasks compared to those who did
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not share [5]. These findings collectively point to a core issue: social media usage habits may be
reshaping adolescents' memory processing and consolidation mechanisms.

However, current research lacks sufficient explanation of the specific cognitive pathways through
which social media affects memory, and there is a lack of systematic integration. Therefore, this
review aims to systematically organize existing literature and, from an interdisciplinary perspective
combining cognitive neuroscience and media psychology, deeply analyze the internal mechanisms
by which social media usage influences memory retrieval in adolescents.

This paper will first outline the basic models of memory formation, then explore how addictive
design features of social media—such as reward mechanisms and fear of missing out (FoMO)—
disrupt normal memory processes. It will then examine the role of neuroplasticity in this process and
evaluate key theories and empirical findings, such as the “Google Effect.” By integrating current
evidence, this paper seeks to provide a clear theoretical framework for understanding adolescent
cognitive development in digital environments and to guide future intervention research.

2. Memory formation process

To investigate how memory is affected, it is crucial to understand how it was created first. This
multi–store model illustrates the process of how memories are formed. It is divided into three key
stages encoding, storage and retrieval [6].

Referring to Figure 1: The Multi-Store Model, encoding is the first step in the memory process.
At this stage, environmental input, such as sensory information (e.g., sights, sounds, or smells) is
transformed into a format that can be stored by the brain. Once it is encoded, the information enters
the sensory memory stage, which typically lasts only a few seconds and holds brief sensory
impressions.

Figure 1. Multi-store model of memory

Then if you pay attention to the impressions, they could turn into short term memory, with a
limited capacity of 7 (+-2) items and a duration of around 20-30 seconds. Short-term memories will
enter long-term memory, where it holds the knowledge, experiences, and skills over extended
periods, potentially with unlimited storage.

Finally, when we need to use stored information, we engage in retrieval. This can involve
recalling information without cues, recognizing it when presented again, or relearning it more
quickly the second time [7]. This implies that attention, concentration, and rehearsal are especially
important in memory formation and retrieval.

The successful formation and accurate retrieval of memory are highly dependent on the full
engagement of cognitive resources, such as attention and the deep processing of information.
However, typical patterns of social media use, including frequent task-switching, passive
consumption of fragmented content, and constant external notification interruptions, tend to divide
users’ attentional resources and promote shallow, automatic modes of information processing. This
pattern introduces vulnerabilities during the encoding stage of memory, resulting in weak initial
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representations of information. Consequently, this undermines the strength of storage in long-term
memory and manifests as retrieval difficulties or memory distortions.

These factors are negatively impacting adolescents’ ability to retrieve memories effectively.
Therefore, phenomena such as social media addiction, neuroplasticity changes, and the “Google
Effect,” which will be explored in the following sections, can all be viewed as mechanisms that
interfere with these critical stages of memory formation.

3. Addictiveness of social media

Social media addiction is often classified as a behavioral addiction. The reward system is a major
factor contributing to this addiction. Montag et al find when users receive likes or commands for
their post, the brain will release dopamine. This neurotransmitter triggers pleasure responses and
reinforces compulsive behaviors, which is the same effect that you can gain from cigarettes [8].
Such positive feedback motivates individuals to repeatedly use social media, resulting in addiction.

Another emotional trigger for addiction is the fear of Missing Out (FOMO). As most of social life
now has moved online, social media has become a communication platform connecting people all
over the world. Able to see others' lives will make people want to follow the trend and naturally feel
anxious about being left out. This fear of missing social interactions will result in habitual checking
of platforms like Instagram and TikTok [9,10].

Adolescents often have heavy academic and extracurricular demands during these days. So, to
make up for their social time they tend to push social media use to nighttime hours. This delay in
bedtime reduces both total sleep duration and heightens pre-sleep cognitive arousal, leading to
difficult sleep initiations [11]. Late-night screen use suppresses melatonin and disrupts sleep cycles,
which are essential for memory consolidation. Research finds that adolescents who use phones after
9 PM have significantly poorer sleep and academic performance [12]. Furthermore, poor sleep
quality undermines key cognitive processes, such as memory formation and emotional regulation,
which may further intensify stress and dependence on digital platforms for coping [13].

Taken together, these findings suggest that the combination of neurological reward mechanisms,
FoMO-driven behaviors, and disrupted sleep patterns works synergistically to increase social media
dependence, particularly among adolescents and young adults.

4. Neuroplasticity: the impact of social media on brain structure

As shown in the memory model above, the realization of cognitive functions depends on the
structural and functional integrity of specific brain regions. The key to achieving this lies with the
inherent neuroplasticity. This refers to the brain’s ability to change its structure and functionality to
help people adapt to the environment [14]. Neuroplasticity plays a vital role in cognitive
development and learning adaptation, especially in adolescents, whose brains are in a critical period
of development. Their brain possesses a high degree of plasticity due to the extremely sensitive
neural networks to external stimuli

In the context of social media, information is made to be easily accessible. It is often presented in
simple and straight forwards reels (short videos around or less than a minute) [15]. This led to the
hypothesis that when people are used to shorter and simpler information, their ability to process
complex or long-term information would decrease [16].

Recent research began to examine the intensive use of digital technology and its relation to
neuroplasticity. When external factors alter this plasticity can induce adaptive changes in the brain
which are associated with cognitive impairment. The findings suggest that the impact of the internet
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extends beyond just habits and cultural shifts. Even with moderate use, the brain can quickly show
signs of physiological changes [17]. For instance, research published in JAMA Pediatrics found that
frequent checking of social media platforms over a three-year period was associated with changes in
brain regions responsible for social reward processing, such as the amygdala and dorsolateral
prefrontal cortex; areas crucial for emotional regulation and decision-making [18]. Additionally,
Poles reported that exposure to fragmented and fast-paced content on platforms like TikTok and
Snapchat can overstimulate cognitive systems, leading to reduced attention span, impaired working
memory, and decreased cognitive control [19]. Further evidence from Frontiers in Cognition
highlights how constant notifications and multitasking on social media contribute to attentional
overload and a state of continuous partial attention, which undermines memory retention and
emotional well-being. Noor’s literature review also emphasizes that excessive social media use is
linked to deficits in executive functions such as inhibitory control, working memory, and cognitive
flexibility—functions governed by the prefrontal cortex.

A fMRI study shows increased activity in the ventral striatum, and increased ability to tolerate
social rewards such as “likes and “comments” people receive from social media [20]. These findings
suggest the influence on neurodevelopment patterns. It decreases gray matter density in the
prefrontal cortex and results in low attention and impulse control [21].

With the result, excessive digital behavior is seen to enhance visual processing but at the same
time impair deep focus and memorization [22]. It facilitated shallow and rapid pattern learning of
task-irrelevant, temporally demanding stimuli, people are accustomed to rapid visual recognition
and multitasking. However, on the negative side this also reduced working memory capacity and the
ability to do deep sustained encoding and retrieval of information.

In general, neuroplasticity offers a biological mechanism through which the social media domain
may influence memory retrieval function in adolescents. It allows temporary behavior patterns to
become relatively sustainable cognitive patterns.

5. The role of attention distraction and cognitive overload

Beyond social media's direct impact on memory, it can disrupt core cognitive processes. During the
formation of memory, storing a sensory memory into long-term needs attention and rehearsal. While
this disruption “attention distraction pathway” provides important insights into how social media
influences memory processes.

The “Google Effect” theory argues that the internet did not decrease individuals’ ability to
memorize information, but rather how it is stored and retrieved. Wang highlights the reliance on
digital platforms encourages transactive memory, where users remember where to find information
rather than the information itself, leading to weaker internal memory formation [23]. In a study,
participants wrote down facts on laptops. Some were told the info would be saved; others weren’t.
Some were asked to memorize it; others weren’t. When tested later, those who expected the info to
be recorded recalled significantly less, regardless of memorization instructions [24]. This is known
as digital amnesia, where people forget content; they assume it is accessible [25]. The human brain
naturally thinks in the simplest way, with the least effort [26]. Individuals tend to forget information
and unconsciously pay less attention to memorizing information they believe can be easily found
online. This change in cognitive approach helps the brain to reduce the effort to store facts [24].
Additionally, Fisher er al revealed that online searchers tend to overestimate their knowledge, which
can hinder deeper learning and memory consolidation [27]. These findings suggest that habitual
internet use may weaken adolescents’ long-term memory. Achieved through encouraging shallow
processing and reducing the need for internal information storage.
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6. Conclusion

This review highlights several aspects of the effects social media has had on adolescent cognitive
memory. Starting from memory formation processes to cognitive tendencies. Fast content
consumption, multitasking, and rewards presented in the form of a variation will disrupt attentional
control as well as weaken memory encoding. Other psychosocial motivators, such as FoMO and
social validation loops that more strongly reinforce usage patterns, are also to be seen. This is mostly
at the cost of both sleep quality and emotional regulation that has important impacts on memory
formation.

Adolescence is a critical period of cognitive development. The plasticity-based adaptation of their
neuroplastic makes them exquisitely sensitive to environmental input. Long term exposure to
fragmented and fast-paced digital content may rewire neural circuits to favor superficial processing
rather than deep intellectual engagement, reducing working memory capacity as well as executive
function becoming compromised. The “Google effect” theory further indicates the brain’s increasing
reliance on the internet as an external memory source. Most people remember where to find
information rather than what the content is. This reduces the amount of attention and effort that is
applied to sensory memory so that much less will go into long-term memory.

Overall, this review article focuses on the enduring impact of social media in shaping memory
architecture and information encoding. These findings underscore the need for interdisciplinary
interventions to promote mindful technology use, digital literacy, and cognitive resilience. Future
research should consider longitudinal outcomes and explore interventions that can be implemented
to help mitigate any cognitive costs of digital immersion, to help adolescents navigate their
environments without imposing unwanted costs on their physical and mental health.
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