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ABSTRACT 

The rapid evolution of artificial intelligence (AI), digital technology, and social media has significantly 

reshaped cognitive functions, influencing memory, attention, decision-making, and social cognition. This 

systematic review examines the impact of these digital forces on human cognition, integrating insights from 

psychology, neuroscience, and information technology. Key findings highlight the phenomenon of digital 

amnesia, where increased reliance on AI for information retrieval may reduce long-term memory retention, 

and the growing issue of attentional fragmentation caused by algorithmic content curation. Social cognition is 

also undergoing transformation, as digital interactions influence empathy, social skills, and interpersonal 

relationships. The review applies theoretical models such as Cognitive Load Theory and the Technology 

Acceptance Model to interpret these cognitive shifts, emphasizing the balance between technological 

convenience and cognitive well-being. Ethical considerations surrounding AI bias, cognitive autonomy, and 

data privacy are also discussed. Future research must prioritize longitudinal studies and intervention strategies 

to mitigate risks while maximizing cognitive benefits. A multidisciplinary approach is essential in ensuring 

that AI and digital technology enhance, rather than hinder, cognitive resilience and human decision-making in 

the digital era. 

Keywords: Artificial Intelligence, Digital Technology, Social Media, Cognitive Functions, Memory 

Reconstruction, Digital Amnesia, Attentional Bias, Social Cognition, Cognitive Load Theory, Technology 

Acceptance Model, Ethical AI, Human-Computer Interaction. 

INTRODUCTION 

Background Information 

Artificial Intelligence (AI), digital technology, and social media have fundamentally transformed modern life, 

shaping how we work, learn, and interact. AI now underpins key industries, enhancing the efficiency of 

healthcare, finance, and business operations. In healthcare, AI improves diagnostics and treatment 

personalization, while in finance, it streamlines transactions and fraud detection (Jiang et al., 2023). 

Digital technology has shifted from a convenience to a necessity, revolutionizing access to information and 

communication. AI-driven tools continue to shape industries, with companies like JPMorgan Chase integrating 

AI to optimize workflows (Smith, 2025). Meanwhile, social media has redefined global communication, 

influenced public discourse and reinforced ideological divides (Feldman, 2024). 

This digital evolution has established a complex cognitive ecosystem in which technology continuously shapes 

human thought processes. Understanding the cognitive implications of these digital forces on memory, 

attention, and decision-making is crucial for navigating their long-term effects. 
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Prevalence of AI, Digital Technology, and Social Media 

AI, digital technology, and social media are now embedded in daily life, significantly influencing cognition, 

communication, and social structures. AI’s role in decision-making raises ethical concerns, particularly 

regarding its opacity and potential biases (Rawashdeh, 2023). 

Digital technology has expanded access to information and widened the digital divide, creating inequalities in 

education and economic opportunity (Zhou et al., 2021). While fostering connectivity, social media has 

contributed to political polarization, misinformation, and behavioral shifts (Feldman, 2024). 

As these digital entities continue to evolve, their collective impact on cognition demands further examination. 

Their influence on thinking, behavior, and social structures underscores the need for interdisciplinary research 

to assess benefits and risks. 

Importance of Understanding Their Impact on Cognitive Functions 

AI, digital technology, and social media profoundly affect memory, attention, and decision-making. While 

these tools enhance learning, problem-solving, and efficiency, they also pose risks such as cognitive 

offloading, distraction, and reduced critical thinking (Shanmugasundaram & Tamilarasu, 2023). 

AI’s ability to store and retrieve information fosters reliance on external memory systems, potentially 

weakening long-term recall and deep cognitive engagement. Li et al. (2023) found a negative correlation 

between frequent AI use and critical thinking skills, suggesting over-reliance on AI diminishes independent 

reasoning. 

Social media has been linked to mental health concerns, particularly doomscrolling, which exacerbates anxiety 

and depression by reinforcing negative feedback loops (Sharot, 2025). Additionally, AI’s role in behavioral 

prediction and content manipulation raises concerns about cognitive autonomy and decision-making biases 

(Kosinski, 2024). 

Given these findings, it is essential to comprehensively explore AI and digital technology’s cognitive impact. 

Ongoing research, ethical considerations, and policy interventions will ensure that technological advancements 

support, rather than hinder, human cognition and well-being. 

This review serves three key purposes: synthesizing research findings, exploring theoretical implications, and 

identifying future research directions in artificial intelligence (AI), digital technology, social media, and 

cognition. 

Synthesizing Current Research 

This review integrates insights into psychology, neuroscience, and information technology to comprehensively 

understand AI's impact on cognitive functions. Studies highlight both benefits and risks—while AI enhances 

learning and efficiency, it also contributes to cognitive overload, attention fragmentation, and reliance on 

digital memory (Shanmugasundaram & Tamilarasu, 2023). The effects vary across age groups, requiring 

tailored strategies to maximize benefits and mitigate drawbacks in digital engagement. 

Theoretical Implications 

The review applies key theoretical models to explain how digital technologies influence cognition: 

 Cognitive Load Theory (Sweller, 1988): Optimizing learning materials reduces extraneous cognitive 

load, improving information retention (Xie et al., 2021). 

 Extended Mind Hypothesis (Clark & Chalmers, 1998): Suggests that external digital tools function as 

cognitive extensions, affecting decision-making and memory. 
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These theories help interpret how technology reshapes cognition and inform the design of digital learning 

environments that balance engagement with cognitive well-being. 

Future Research Directions 

Given AI’s rapid evolution, further research is needed to address knowledge gaps and ethical concerns. Key 

areas include: 

 Long-term cognitive effects of AI and digital media exposure. 

 Digital therapeutics for cognitive impairments, as studies show promising benefits for memory and 

attention in dementia patients (Kim et al., 2023). 

 Interdisciplinary collaboration to develop ethical AI frameworks that preserve cognitive autonomy and 

mitigate bias. 

This review aims to deepen our understanding of AI’s role in cognition and encourages continued academic, 

ethical, and technological discourse to guide responsible digital integration. 

METHODOLOGY 

Research Design 

This systematic review examines the impact of AI, digital technology, and social media on cognitive functions, 

including memory, attention, decision-making, and social cognition. The study follows PRISMA 2020 

guidelines to ensure methodological rigor and transparency (Page et al., 2021). 

Search Strategy 

A comprehensive literature search was conducted across PubMed, Google Scholar, IEEE Xplore, Scopus, and 

the Web of Science to capture interdisciplinary research on AI, digital technology, and cognition. To ensure 

relevance, the review included peer-reviewed journal articles, conference papers, and systematic reviews 

published between 2019 and 2025. 

Search Terms & Boolean Operators: 

 AI and Cognitive Functions: ("Artificial Intelligence" OR "AI-driven technology") AND ("Cognitive 

functions" OR "Memory" OR "Decision-making") 

 Social Media and Attention: ("Social Media Algorithms" OR "Attention Fragmentation") AND 

("Neuroscience" OR "Cognitive Load") 

 AI Ethics and Decision-Making: ("Automation Bias" OR "AI Decision-Making") AND ("Ethical AI" 

OR "User Autonomy") 

Reference lists of selected studies were manually reviewed to ensure comprehensive coverage. 

Inclusion and Exclusion Criteria 

Table 1 : Inclusion and Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 

Studies published between 2019-2025 Studies before 2019 (unless foundational) 

Peer-reviewed journal articles, meta-analyses, and 

conference papers 

Non-peer-reviewed sources (blogs, 

opinion pieces) 
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Studies on AI’s impact on cognitive functions (memory, 

attention, decision-making, social cognition) 

Studies on AI engineering without 

cognitive analysis 

Empirical research with human participants and cognitive 

assessments 

Studies lacking methodological 

transparency 

Research on ethical considerations in AI and digital media  

Data Extraction & Synthesis 

 Categorization: Studies grouped by impact on memory, attention, decision-making, and social 

cognition. 

 Quality Assessment: Evaluated based on sample size, research design, and statistical rigor. 

 Synthesis: Findings were classified into cognitive benefits and risks, integrating theoretical models 

such as Cognitive Load Theory (CLT) and the Technology Acceptance Model (TAM) for deeper 

analysis. 

Limitations 

 Publication Bias: Focus on peer-reviewed literature may exclude industry reports and emerging studies. 

 Language Restriction: Only English-language studies included, potentially limiting cultural diversity. 

 Cross-Sectional Focus: Most studies assess short-term cognitive effects; there is a lack of longitudinal 

research on long-term AI exposure and cognitive adaptation. 

 Western-Centric Research: Limited analysis of AI ethics and adoption in diverse global populations. 

LITERATURE REVIEW 

Cognitive Functions 

Cognitive functions include memory, attention, language, problem-solving, and decision-making, all essential 

for learning, communication, and daily tasks. Digital technology, AI, and social media have significantly 

influenced these functions, enhancing and challenging cognitive processes. 

Memory involves encoding, storing, and retrieving information. AI and digital tools impact memory retention, 

with studies highlighting benefits and drawbacks (Shanmugasundaram & Tamilarasu, 2023). Attention, the 

ability to focus while filtering distractions, is increasingly challenged by constant digital engagement and 

information overload (Shanmugasundaram & Tamilarasu, 2023). Language processing has evolved with AI-

driven models aiding comprehension and communication, particularly in neurocognitive disorders (Wang et 

al., 2024). 

Problem-solving and decision-making rely on both intuitive and analytical thinking. Research suggests that AI 

tools influence decision-making by reinforcing episodic memory associations, which may improve or bias 

choices (Zhang et al., 2021). As digital technology continues to shape cognition, understanding these effects is 

crucial for developing effective interventions and cognitive enhancement strategies. 

Impact on Memory 

AI, digital technology, and social media have transformed memory processes, shifting reliance from internal 

recall to external digital storage. This shift has led to concerns about memory retention, recall efficiency, and 

cognitive adaptation in a digital landscape. 
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Digital Amnesia 

'Digital amnesia' refers to the tendency to forget readily available information due to reliance on search 

engines, cloud storage, and AI assistants. This cognitive shift reduces deep memory processing and long-term 

retention (Vaportzis et al., 2022). Research shows frequent internet searches alter cognitive mechanisms, 

weakening traditional memory structures (Musa et al., 2023). However, depending on usage patterns, digital 

engagement can also enhance episodic memory in older adults (Kowalczyk et al., 2024). 

Education is particularly affected, requiring a shift from rote memorization to critical thinking and problem-

solving skills. While digital tools provide easy access to knowledge, they may limit deeper cognitive 

engagement if over-relied upon. 

Memory Reconstruction and Digital Footprints 

Digital footprints—data stored through social media, cloud services, and AI tools—shape how memories are 

recalled and reconstructed. Studies suggest algorithmic reminders influence which memories are reinforced, 

affecting subjective recollection (Vaportzis et al., 2022). 

While external storage frees cognitive resources, it also introduces biases, as algorithms rather than personal 

experiences control digital memory curation. This raises concerns about data privacy, cognitive autonomy, and 

the ability to engage with stored information critically. 

Outsourcing Memory to Digital Devices 

The concept of transactive memory—where individuals rely on external sources for information—has 

expanded with digital technology. Digital devices now function as extensions of human memory, altering 

cognitive processing. This phenomenon, known as cognitive offloading, can improve efficiency but may also 

reduce internal memory strength (Vaportzis et al., 2022). 

AI-driven memory support benefits older adults by reinforcing episodic memory (Kowalczyk et al., 2024). 

However, excessive dependence on digital storage weakens intrinsic memory capabilities and raises concerns 

over privacy, security, and data manipulation (Musa et al., 2023). 

Balancing convenience with cognitive engagement is essential to retaining memory strength while effectively 

leveraging digital tools. Understanding this balance is crucial as technology continues to shape human 

cognition. 

Impact on Attention 

The digital age has significantly altered attention, increasing multitasking, information overload, and 

algorithm-driven biases. These changes impact productivity, cognitive load, and decision-making, 

necessitating strategies to maintain focus and mitigate adverse effects. 

Divided Attention 

Constant digital engagement encourages multitasking, but research shows it diminishes cognitive control and 

attention span. Wiradhany and Nieuwenstein (2017) conducted a meta-analysis and found that frequent media 

multitaskers struggle with sustained attention and increased distractions. Similarly, Baumgartner et al. (2014) 

reported that adolescents engaged in high media multitasking face greater difficulty maintaining focus. 

The overload of digital information further impairs decision-making and cognitive efficiency. Excessive data 

exposure delays processing increases stress and contributes to burnout and reduced performance (Eppler & 

Mengis, 2004). Cognitive Load Theory suggests that exceeding mental capacity leads to errors, inefficiency, 

and impaired problem-solving (Sweller, 1988). Frequent task-switching also incurs cognitive "switch costs," 

reducing productivity (Rubinstein et al., 2001). 
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Understanding the adverse cognitive effects of multitasking and digital overload is crucial for developing 

strategies that enhance focus, productivity, and cognitive resilience in an increasingly connected world. 

Attentional Bias 

Social media platforms employ algorithm-driven content curation, reinforcing attentional bias by prioritizing 

engagement over diversity. These algorithms create feedback loops, exposing users to content that aligns with 

their beliefs, reinforcing filter bubbles and echo chambers (Kitchens et al., 2020). As a result, users experience 

reduced exposure to diverse perspectives, increasing the risk of misinformation and ideological polarization 

(Brady et al., 2023). 

Algorithmic bias can distort social norms and perceptions, making certain viewpoints appear more dominant 

than they are, influencing public opinion and social discourse. Users must consume critically and actively seek 

diverse information sources to counteract this. Additionally, greater transparency and accountability in 

algorithm design are essential to reduce biases and promote content diversity. 

By fostering digital literacy, promoting algorithmic transparency, and encouraging diverse media exposure, the 

negative effects of attentional bias and social media-driven cognitive distortions can be mitigated. 

Impact on Language 

Digital technology has transformed language by shaping linguistic expression, acquisition, and diversity. 

Social media, instant messaging, and online forums have introduced new linguistic forms such as 

abbreviations, emojis, and internet slang, reflecting linguistic adaptability and creativity (Lee, 2024). While 

digital platforms provide diverse language exposure, concerns remain regarding screen time reducing the 

quality of linguistic interactions, particularly in early childhood, which may impact language development 

(Madigan et al., 2020). 

Additionally, digital technology poses challenges to linguistic diversity. The dominance of widely spoken 

languages, mainly English, on digital platforms marginalizes more minor languages, accelerating linguistic 

homogenization and threatening linguistic diversity (Dovchin, 2020). While digital communication fosters 

accessibility and engagement, it raises concerns about the depth and richness of linguistic interactions in a 

rapidly evolving digital landscape. 

Impact on Problem-Solving and Decision-Making 

Digital tools have significantly enhanced problem-solving and decision-making by improving information 

access and analytical capabilities. AI-powered analytics enable efficient data processing and informed 

decision-making, optimizing problem-solving efficiency (Al-Emran et al., 2021). However, the abundance of 

digital stimuli contributes to cognitive overload, impairing focus, judgment, and decision quality (Mark et al., 

2017). Excessive reliance on digital tools may also encourage impulsive decision-making by reducing the need 

for careful deliberation (Duke & Montag, 2017). 

While AI enhances decision accuracy, over-reliance on AI-driven recommendations can diminish human 

critical thinking and autonomy, raising concerns about privacy and security (Iqbal et al., 2021). Social media 

further influences decision-making by shaping public opinion and facilitating groupthink, often reinforcing 

confirmation bias and limiting exposure to diverse perspectives (Przybylski, 2025). Understanding the balance 

between AI-driven efficiency and human cognitive autonomy is essential to ensuring decision-making 

processes remain adaptive, critical, and free from undue digital influence. 

Impact on Social Cognition 

Digital media has reshaped social cognition, altering empathy, social skills, and interpersonal interactions. 

Excessive screen time reduces real-world engagement, making it harder to read non-verbal cues and process 

emotions (Kardefelt-Winther et al., 2022). Adolescents with high digital media consumption show lower 

empathy and weaker social perspective-taking skills (Uhls et al., 2020). 
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Parental smartphone use also disrupts child-parent interactions, negatively affecting children's emotional 

development and communication skills (McDaniel, 2019). However, digital platforms can foster empathy and 

social support, with online mental health communities promoting emotional resilience (Cobb & Poole, 2021). 

Virtual reality (VR) has been found to enhance empathy by immersing users in different perspectives (Herrera 

et al., 2021). 

Balancing digital and face-to-face interactions is crucial. Educational interventions that promote critical 

reflection on media use can strengthen social bonds and emotional intelligence (Rosenberg et al., 2023). 

Encouraging smaller, meaningful online communities over vast, impersonal networks may also enhance trust 

and engagement (Masur et al., 2022). 

Empathy and Social Skills 

Screen-mediated communication, while convenient, often lacks non-verbal cues essential for empathy. 

Increased reliance on digital interactions can weaken real-world social skills, reducing individuals' ability to 

interpret body language and facial expressions (Siriaraya et al., 2022). Technoference—where device use 

disrupts interpersonal interactions—has been linked to lower-quality parent-child relationships and impaired 

emotional growth (McDaniel & Radesky, 2018). 

Social media can also lead to unrealistic social comparisons, negatively affecting self-esteem and social 

anxiety (Vogel et al., 2014). However, digital tools like VR-based empathy training provide immersive 

experiences that help users develop greater compassion and understanding (Paananen et al., 2022). A balanced 

approach to digital engagement is essential to ensure social skills are nurtured rather than diminished by 

technology. 

Consequences for Younger Populations 

Digital media has transformed youth socialization and identity formation. While it creates new opportunities 

for interaction, excessive engagement can weaken real-world social skills, impair emotional recognition, and 

reduce empathy (Domoff et al., 2020). Social media amplifies self-comparison, contributing to lower self-

esteem, anxiety, and depression (Marengo et al., 2021). The selective portrayal of idealized lifestyles often 

leads to distorted self-perception and feelings of inadequacy (Fardouly et al., 2020). 

Cyberbullying further complicates digital interactions, exposing youth to harassment, social withdrawal, and 

mental health risks (Giumetti & Kowalski, 2019). Victims of cyberbullying experience higher rates of 

depression, anxiety, and emotional trauma (Ortega-Barón et al., 2021). Despite these challenges, well-

moderated online communities can promote social skills, peer support, and creative self-expression 

(Charmaraman et al., 2022). Educational apps and mentorship programs have also been linked to improved 

emotional intelligence and social awareness (Purgato et al., 2021). 

Digital literacy education, parental guidance, and mindful media consumption are necessary to mit igate risks. 

A balanced approach can help youth leverage technology for social growth while avoiding negative 

consequences. 

Echo Chambers and Filter Bubbles 

AI-driven algorithms shape information consumption, reinforcing existing beliefs and limiting exposure to 

diverse perspectives. Personalized content delivery creates echo chambers and filter bubbles, increasing 

polarization and misinformation (Baer & Baer, 2024). Users engaging with partisan content will likely receive 

more ideologically biased material, deepening group polarization (Möller et al., 2023). Younger users, still 

developing critical thinking skills, are particularly vulnerable to algorithmic biases (Cinelli et al., 2021). 

These digital silos affect social cognition and empathy, reducing users' ability to engage with conflicting 

viewpoints (Hosanagar et al., 2021). The result is a fragmented society where consensus-building and 

collaborative problem-solving become more difficult (Guess et al., 2023). Addressing this requires algorithmic 

transparency, digital literacy education, and exposure to diverse perspectives. 
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Researchers suggest modifying recommendation algorithms to introduce more balanced content, preventing 

extreme polarization (Guess et al., 2023). Strengthening critical thinking and digital literacy skills can help 

individuals recognize biases and misinformation (Hosanagar et al., 2021). Ensuring digital platforms promote 

diversity and intellectual openness is essential for a more informed and socially cohesive society.  

Review of Relevant Theories 

Cognitive Load Theory 

Cognitive Load Theory (CLT) explains how excessive cognitive demands hinder learning. It categorizes 

cognitive load into intrinsic (task complexity), extraneous (inefficient information presentation), and germane 

(schema-building effort) (Sweller et al., 2019). Digital education benefits from optimizing cognitive load using 

structured content, reducing redundant information, and integrating multimodal learning (Xie et al., 2021). 

Emerging research explores AI-driven adaptive learning and VR-based instructional design to minimize 

cognitive overload (Nguyen-Phuoc et al., 2024). 

Technology Acceptance Model 

The Technology Acceptance Model (TAM) outlines the perceived usefulness and ease of use as key factors 

influencing technology adoption (Venkatesh & Davis, 2000). Recent research extends TAM to AI-based 

education, metaverse learning, and chatbot-assisted instruction, highlighting trust, cybersecurity concerns, and 

enjoyment as additional adoption drivers (Al-Adwan et al., 2023). Findings suggest engaging, intuitive designs 

enhance user acceptance, while privacy concerns hinder widespread adoption (Hasan et al., 2023). 

Cognitive Development Theory and Digital Media 

Piaget’s theory explains how children interact with digital tools based on developmental stages. Preoperational 

children (ages 2-7) struggle to differentiate virtual from real experiences, requiring age-appropriate content 

(Tolosana et al., 2021). Concrete operational children (ages 7-11) benefit from interactive, logic-driven digital 

tools (Lorenzo et al., 2019). Overexposure to digital media risks cognitive overload and misconceptions, 

making carefully curated content essential for cognitive growth. 

Information Processing Theory and Digital Overload 

This theory compares human cognition to a computer, emphasizing information encoding, storage, and 

retrieval. Digital environments can overload working memory, impairing comprehension and decision-making 

(Byyny, 2016). Research shows that social media notifications, multitasking, and excessive online exposure 

increase cognitive fatigue (Graf & Antoni, 2020). Strategies such as curating information intake and designing 

streamlined interfaces can help mitigate overload effects. 

Schema Theory and Digital Content Interaction 

Schema Theory posits that our knowledge is structured into mental frameworks (schemas) that shape 

perception and memory. Social media reinforces or modifies schemas through curated content, influencing 

personal beliefs and cognitive biases (Li, 2023). Users develop platform-specific schemas, shaping how they 

interpret online content. This theory highlights how digital experiences influence cognition, requiring critical 

engagement to prevent misinformation reinforcement. 

Dual Process Theory and Digital Decision-Making 

Kahneman’s Dual Process Theory distinguishes System 1 (fast, intuitive) and System 2 (slow, analytical) 

thinking (Kahneman, 2011). Digital media favors heuristic-based System 1 thinking, leading to impulse-driven 

interactions (Liu & Shrum, 2023). Highly interactive media can, however, engage System 2 processing, 

improving deep learning. Understanding these dynamics can help design platforms encouraging critical 

engagement rather than passive consumption. 
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Cognitive Dissonance Theory and Online Beliefs 

Exposure to conflicting online information creates cognitive dissonance, leading users to adjust beliefs, 

dismiss new information, or reinforce biases (Clayton et al., 2020). This fuels confirmation bias and echo 

chambers, intensifying polarization and misinformation spread (Knobloch-Westerwick et al., 2020). 

Encouraging exposure to diverse viewpoints and promoting digital literacy can counteract the reinforcing loops 

of biased content. 

Integrating Cognitive Theories into Digital Research 

Applying cognitive load, technology adoption, information processing, and decision-making theories to digital 

media helps optimize learning, design user-friendly platforms, and reduce cognitive overload. A 

multidisciplinary approach incorporating psychology, neuroscience, and technology studies is essential for 

designing effective, ethical, and cognitively sustainable digital environments. 

Integration of Multidisciplinary Perspectives 

Understanding the impact of digital technology on cognition requires integrating insights from psychology, 

information technology, and neuroscience. This approach enhances theoretical understanding and informs 

digital tool design to optimize cognitive performance and well-being. 

Psychology and Human-Technology Interaction 

Psychology provides valuable insights into how digital media affects attention, memory, social cognition, and 

emotional well-being (Feng et al., 2019). Cognitive Load Theory (CLT) informs user interface design, 

reducing distractions and cognitive overload to enhance learning and decision-making (Xie et al., 2021). Social 

psychological research highlights how digital communication alters empathy and relationships, with text-based 

interactions often reducing non-verbal cues crucial for emotional connection (Gonzales & Hancock, 2021). 

Well-designed platforms can mitigate cognitive overload and improve social engagement. 

Information Technology and Digital System Design 

Information technology improves cognitive performance through enhancements in human-computer 

interaction (HCI) and user experience (UX). Workload-aware systems adapt to users’ cognitive states, 

reducing fatigue and increasing efficiency (Kosch, 2020). AI-powered adaptive interfaces optimize interaction 

quality by aligning with human cognitive processes (Xu, 2021). These advancements create intuitive, user-

friendly digital environments that enhance learning and productivity. 

Neuroscience and Digital Media Use 

Neuroscience explores how digital engagement affects brain function. Neuroimaging studies show that digital 

multitasking reduces gray matter volume, impacting cognitive control (Horvath et al., 2022). Excessive social 

media use alters prefrontal cortex activity, influencing impulse control and decision-making (Montag & 

Diefenbach, 2021). Dopaminergic reinforcement from digital media may also contribute to compulsive 

behaviors, affecting neuroplasticity (Firth et al., 2019). 

A Multidisciplinary Approach to Digital Cognition 

Integrating psychology, IT, and neuroscience provides a comprehensive framework for understanding and 

optimizing digital cognition. By combining cognitive science with technological advancements, future research 

can develop AI-driven, user-centric systems that enhance focus, learning, and decision-making while 

mitigating cognitive risks. This interdisciplinary collaboration is essential to align digital technologies with 

human cognitive capacities and ensure long-term well-being. 
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Table 2 : Key Concepts and Findings 

Section Key Concepts & Findings 

Cognitive Load 

Theory (CLT) 

- Developed by John Sweller, CLT explains how cognitive resources are limited, and 

excessive cognitive demands hinder learning (Sweller et al., 2019).  

- Three Types of Cognitive Load: Intrinsic Load (complexity of material), Extraneous 

Load (inefficient presentation), Germane Load (schema-building effort).  

- Digital Learning & Cognitive Load Optimization: Poorly designed digital content 

increases cognitive overload, whereas strategies like content segmentation, multimodal 

learning, and AI-driven adaptive learning enhance retention (Xie et al., 2021; Liu et al., 

2023).  

- Recent Advances: VR/AR learning environments present new challenges in managing 

cognitive load, requiring optimized interface design (Nguyen-Phuoc et al., 2024). 

Technology 

Acceptance 

Model (TAM) 

- Proposed by Fred Davis (1989), TAM identifies two main factors influencing 

technology adoption: Perceived Usefulness (PU) (performance enhancement) and 

Perceived Ease of Use (PEU) (effort required) (Venkatesh & Davis, 2000).  

- TAM in Digital Learning: Engaging, intuitive platforms increase adoption (Shishakly 

& Hattab, 2023).  

- TAM & AI-powered tools: Optimism and innovation enhance PU, while distrust and 

discomfort act as barriers (Hasan et al., 2023).  

- TAM & the Metaverse: Perceived cyber risk hinders adoption, while personal 

innovativeness encourages engagement (Al-Adwan et al., 2023). 

Cognitive 

Development 

Theory & 

Digital Media 

- Jean Piaget’s Theory: Children's cognitive abilities evolve through stages, impacting 

how they interact with digital media (Tolosana et al., 2021).  

- Preoperational Stage (Ages 2-7): Children struggle to differentiate reality from digital 

content, requiring age-appropriate digital tools.  

- Concrete Operational Stage (Ages 7-11): Logical reasoning develops, allowing for 

more interactive, problem-solving digital tools (Lorenzo et al., 2019).  

- Risk of Digital Overexposure: Mismatch between content complexity and cognitive 

stage may cause cognitive overload. 

Information 

Processing 

Theory & 

Digital Overload 

- Developed by Atkinson & Shiffrin (1968), this theory likens human cognition to a 

computer processing system (Byyny, 2016).  

- Cognitive Overload in the Digital Age: Excessive digital information surpasses human 

working memory (capacity: 7 ± 2 items), impairing comprehension and decision-making 

(Graf & Antoni, 2020).  

- Managing Information Overload: Strategies include curating digital content, using AI 

for personalized information filtering, and designing user-friendly interfaces. 

Schema Theory 

& Digital 

Content 

Interaction 

- Proposed by Bartlett (1932), Schema Theory suggests that prior knowledge influences 

how new information is perceived and remembered (Li, 2023).  

- Social Media & Schema Formation: Users develop platform-specific schemas, shaping 

how they interpret digital interactions.  

- Impact on Belief Reinforcement: Algorithms reinforce existing schemas, leading to 

confirmation bias and echo chambers. 

Dual Process 

Theory & 

Digital Decision-

Making 

- Daniel Kahneman’s Theory: System 1 (fast, intuitive) vs. System 2 (slow, deliberate) 

cognition affects digital media engagement (Liu & Shrum, 2023).  

- Highly Interactive Digital Content: Triggers System 2 processing, increasing cognitive 

effort.  

- Help-Seeking on Social Media: Users rely on System 1 for quick credibility judgments 
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but shift to System 2 for complex decision-making. 

Cognitive 

Dissonance 

Theory & 

Online Beliefs 

- Developed by Festinger (1957), this theory explains the discomfort from conflicting 

beliefs, leading to selective exposure (Clayton et al., 2020).  

- Social Media & Echo Chambers: Users seek content that aligns with preexisting views, 

reinforcing polarization (Knobloch-Westerwick et al., 2020).  

- Impact on Misinformation Spread: Cognitive dissonance contributes to belief 

resistance, even in the face of strong counterarguments (Kubin et al., 2021). 

Psychology & 

Human-

Technology 

Interaction 

- Cognitive Load Theory & UX Design: Reducing digital distractions enhances learning, 

retention, and decision-making (Xie et al., 2021).  

- Social Cognition & Digital Communication: Text-based communication reduces non-

verbal cues, affecting empathy and emotional connection (Gonzales & Hancock, 2021). 

Information 

Technology & 

Digital System 

Design 

- Human-Computer Interaction (HCI): Workload-aware systems optimize user 

performance and reduce cognitive fatigue (Kosch, 2020).  

- Intelligent Digital Interfaces: AI-based user-adaptive systems improve engagement by 

aligning with cognitive processes (Xu, 2021). 

Neuroscience & 

Digital Media 

Use 

- Neuroimaging Studies: Digital multitasking reduces gray matter volume in attention-

control areas (Horvath et al., 2022).  

- Social Media & Prefrontal Cortex Changes: Excessive use alters impulse control and 

decision-making (Montag & Diefenbach, 2021).  

- Dopaminergic Effects: Digital media may reinforce compulsive behaviors, impacting 

neuroplasticity (Firth et al., 2019). 

Future Directions 

Understanding their long-term cognitive effects is crucial as AI, digital technology, and social media evolve. 

While short-term impacts are well-studied, longitudinal research is needed to track how digital engagement 

influences memory, attention, and decision-making over time. Intervention studies should also develop 

strategies to mitigate cognitive risks while maximizing benefits. 

Longitudinal Studies: Tracking Long-Term Cognitive Impact 

Most existing studies provide snapshots of cognitive effects rather than long-term patterns. Prolonged reliance 

on AI for memory tasks may lead to cognitive offloading, reducing deep memory encoding (Schmidt et al., 

2022). AI-curated content may reinforce cognitive biases, affecting critical thinking, especially in younger 

users (Hosanagar et al., 2021). Neuroimaging studies can track structural brain changes due to extended digital 

engagement, such as alterations in attention control and impulse regulation (Montag & Diefenbach, 2021). 

Additionally, AI-driven recommendations may reduce decision-making autonomy, fostering passive 

information consumption (Johnson & Verdicchio, 2023). Future studies should also explore cross-cultural 

differences in digital adaptation (Li & Wang, 2023). 

Intervention Studies: Mitigating Risks and Enhancing Cognitive Benefits 

Intervention studies can help develop digital literacy programs that teach users to recognize algorithmic bias 

and engage with diverse viewpoints (Hosanagar et al., 2021). Cognitive resilience training, such as 

mindfulness-based attention control, may counteract digital distractions (Schmidt et al., 2022). AI-driven 

learning tools should encourage active engagement rather than passive retrieval, improving retention and 

problem-solving skills (Nguyen-Phuoc et al., 2024). Neurofeedback training could help mitigate attention 

deficits from excessive multitasking (Montag & Diefenbach, 2021). Policy-level interventions should promote 

transparency in AI algorithms and implement "friction mechanisms" to reduce impulsive decision-making and 

misinformation spread (Raji et al., 2022). 
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Ethical Frameworks 

AI’s growing role in cognition raises ethical concerns about cognitive autonomy, data privacy, algorithmic 

bias, and digital well-being. Recommendation systems influence user choices, potentially reducing 

independent thought (Binns, 2022). AI-powered content curation can subtly manipulate behavior, raising 

concerns about informed digital participation (Floridi & Taddeo, 2021). Bias in AI decision-making may 

reinforce social inequalities, affecting marginalized groups disproportionately (Mehrabi et al., 2022). 

Future research must focus on multi-stakeholder ethical frameworks that promote transparency, accountability, 

and user control over AI interactions (Jobin et al., 2019). Explainable AI (XAI) should clarify why content is 

recommended, allowing users to critically assess digital information (Raji et al., 2022). Policies should protect 

against "cognitive harvesting," ensuring users consent to AI-driven data collection (Floridi & Cowls, 2022). 

Equitable access to AI-driven cognitive tools must be prioritized to prevent technological advantages from 

widening socioeconomic disparities (Whittlestone et al., 2021). 

Future research should focus on longitudinal studies to assess AI’s evolving impact on cognition and 

intervention strategies to ensure responsible digital engagement. Ethical frameworks must guide AI 

governance, ensuring technology supports cognitive resilience, fairness, and user empowerment. By 

integrating research from psychology, neuroscience, and IT, AI can be leveraged to enhance, rather than 

undermine, cognitive capacities in the digital era. 

CONCLUSION 

Summary of Key Findings 

This review examines the cognitive implications of artificial intelligence (AI), digital technology, and social 

media, focusing on memory, attention, and social cognition. The findings highlight both enhancements and 

challenges introduced by digital engagement, emphasizing the need for ethical frameworks and 

multidisciplinary approaches to understanding technology’s impact on cognitive functions. AI-driven tools and 

digital platforms offer unprecedented access to information and efficiency in problem-solving but also 

contribute to cognitive overload, reduced memory retention, and attentional fragmentation. 

Digital amnesia has emerged as a significant phenomenon, where individuals increasingly rely on AI-powered 

tools for information storage rather than engaging in deep cognitive processing. While this cognitive 

offloading can enhance efficiency, excessive reliance on digital memory aids may weaken recall and critical 

thinking. Similarly, attention spans are increasingly strained due to divided attention, information saturation, 

and algorithm-driven content personalization, leading to attentional bias and susceptibility to misinformation. 

The review also highlights the profound impact of digital communication on social cognition. Social media 

interactions, while fostering connectivity, may reduce real-world social skills, limit non-verbal cue recognition, 

and contribute to online echo chambers that reinforce preexisting biases. However, technological 

advancements, such as virtual reality (VR) simulations, offer promising interventions for enhancing empathy 

and perspective-taking. 

From a theoretical perspective, the Cognitive Load Theory (CLT) explains the impact of digital 

overstimulation on information retention, while the Technology Acceptance Model (TAM) provides insights 

into user adoption of digital tools and AI-driven platforms. The ethical considerations of AI-driven cognition 

remain a critical concern, necessitating policies that promote cognitive autonomy, data privacy, and fairness in 

algorithmic decision-making. 

Impact on Memory: Digital Amnesia and Reconstruction 

The rise of digital technology has significantly altered human memory processes, with increasing reliance on 

external digital storage devices and AI-powered search engines for information retrieval. Digital amnesia 

reflects a shift from internalized knowledge retention to externalized, easily accessible information sources 
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(Vaportzis et al., 2022). While this cognitive offloading can free up mental resources for higher-order thinking, 

research suggests that habitual dependence on digital tools may impair long-term memory consolidation and 

retrieval efficiency (Musa et al., 2023). 

Additionally, memory reconstruction in the digital age is influenced by digital footprints—the vast amount of 

stored online data that can shape personal recall. AI-powered platforms, such as social media and cloud 

storage, continuously remind users of past events, potentially altering how individuals reconstruct memories 

(Kowalczyk et al., 2024). While digital memory aids enhance recall accuracy, they may also introduce biases, 

as algorithmic curation determines which memories are reinforced and which are neglected. 

Educational implications of digital memory reliance necessitate a reevaluation of pedagogical approaches. 

Traditional rote memorization may become obsolete in favor of critical thinking, problem-solving, and 

information synthesis (Shanmugasundaram & Tamilarasu, 2023). Strategies that balance digital resource 

utilization with cognitive engagement are essential to mitigate the drawbacks of digital amnesia. 

Impact on Attention: Divided Attention and Attentional Bias 

The fragmentation of attention in the digital age profoundly affects cognitive processing. The constant influx 

of notifications, social media updates, and algorithmically curated content has conditioned individuals to 

multitask, often at the expense of deep focus and sustained attention (Wiradhany & Nieuwenstein, 2017). 

However, research indicates frequent media multitasking is associated with reduced cognitive control, 

increased distraction susceptibility, and diminished task performance (Baumgartner et al., 2014). 

Moreover, attentional bias has become increasingly prevalent due to algorithm-driven content personalization. 

Social media platforms and AI-driven recommendation systems curate information that aligns with users' 

preexisting preferences, reinforcing selective exposure and limiting cognitive diversity (Brady et al., 2023). 

This feedback loop contributes to ideological polarization and reduces individuals’ willingness to engage with 

conflicting perspectives (Kitchens et al., 2020). 

The cognitive consequences of divided attention extend beyond digital interactions, affecting productivity, 

decision-making, and well-being. Cognitive load theory (CLT) suggests excessive digital stimuli can 

overwhelm working memory, leading to decision fatigue and mental exhaustion (Sweller et al., 2019). 

Strategies to mitigate attentional fragmentation, such as digital detox programs, structured screen time, and AI-

driven content transparency, are essential for preserving attentional control in an information-saturated 

environment. 

Impact on Social Cognition: Empathy and Social Skills 

Social cognition, particularly empathy and interpersonal skills, has significantly transformed the digital era. 

While social media facilitates global connectivity, its impact on face-to-face communication skills remains a 

concern. Excessive digital interactions, mainly text-based communication, may lead to diminished non-verbal 

cue recognition, reduced emotional intelligence, and impaired real-world social interactions (Kardefelt-

Winther et al., 2022). 

Studies suggest prolonged engagement with digital platforms can weaken empathy development, particularly 

in younger populations (Uhls et al., 2020). The phenomenon of technoference, where digital distractions 

interrupt face-to-face interactions, has been linked to decreased parental responsiveness and impaired child 

social development (McDaniel & Radesky, 2018). 

However, technology also presents opportunities for fostering empathy. Virtual reality (VR) and immersive 

digital environments have been found to enhance perspective-taking and emotional understanding, particularly 

in education and mental health applications (Paananen et al., 2022). Digital interventions designed to 

counteract social isolation and promote meaningful online interactions can help mitigate the adverse effects of 

screen-mediated communication. 
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Ultimately, the challenge lies in balancing digital socialization and in-person interactions. Encouraging digital 

literacy, emotional intelligence training, and responsible screen usage can ensure that digital engagement 

complements rather than replaces traditional social development. 

Theoretical Implications: Cognitive Load Theory and Technology Acceptance Model 

Two major theoretical frameworks help explain the impact of digital technology on cognitive processes: 

Cognitive Load Theory (CLT) 

Cognitive Load Theory (Sweller et al., 2019) describes working memory capacity limitations and how 

excessive cognitive demands can impair learning and decision-making. In the digital era, constant exposure to 

fragmented information, multitasking, and algorithmic filtering contributes to extraneous cognitive load, 

reducing the brain’s ability to retain and process meaningful information (Xie et al., 2021). 

Educational research suggests optimizing digital learning environments by minimizing cognitive overload can 

improve engagement and retention. Strategies such as segmenting information, using multimodal content, and 

implementing AI-driven adaptive learning have enhanced cognitive efficiency (Liu et al., 2023). Furthermore, 

designing digital tools that align with intrinsic cognitive processes can help reduce mental fatigue and improve 

knowledge acquisition. 

Technology Acceptance Model (TAM) 

The Technology Acceptance Model (TAM) (Davis, 1989) explores the factors influencing technology adoption 

and user engagement. It posits that individuals’ willingness to adopt new digital tools is driven by perceived 

usefulness (PU) and perceived ease of use (PEU) (Venkatesh & Davis, 2000). 

In the context of AI-driven platforms, TAM research highlights the role of trust, transparency, and 

personalization in shaping user acceptance (Al-Adwan et al., 2023). For instance, AI-powered educational 

tools are more likely to be adopted when users perceive them as enhancing learning efficiency and requiring 

minimal effort to integrate into daily routines (Hasan et al., 2023). However, concerns over AI bias, cognitive 

manipulation, and data privacy remain significant barriers to widespread adoption (Raji et al., 2022). 

Future research should focus on refining human-centered AI design, ensuring that digital tools enhance 

cognitive engagement rather than diminish critical thinking and autonomy. Ethical considerations, including 

fairness, explainability, and accountability, are essential in shaping AI’s role in cognitive decision-making and 

social behavior. 

The impact of AI, digital technology, and social media on cognitive functions is multifaceted, offering 

enhancements and challenges to memory, attention, and social cognition. While digital tools provide efficiency 

and accessibility, they also pose risks of cognitive overload, attentional fragmentation, and social 

disconnection. Theoretical frameworks such as Cognitive Load Theory and the Technology Acceptance Model 

provide valuable insights into the mechanisms underlying digital cognition. 

A balanced, ethical approach to AI integration ensures that digital advancements enhance rather than erode 

cognitive well-being. Future research should prioritize longitudinal studies, intervention strategies, and ethical 

AI frameworks to guide responsible technological development in an increasingly digital world. 

Table 3:  Theoretical Implications 

Key Area Findings 

Impact on 

Memory: Digital 

Amnesia and 

- Digital amnesia leads to reliance on external storage (AI, cloud, search engines), 

reducing deep memory retention (Vaportzis et al., 2022).  

- Cognitive offloading frees mental resources but weakens recall and critical thinking 

(Musa et al., 2023).  
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Reconstruction - Digital footprints influence memory reconstruction, as algorithmic reminders shape 

recall (Kowalczyk et al., 2024).  

- Educational strategies should emphasize critical thinking over rote memorization 

(Shanmugasundaram & Tamilarasu, 2023). 

Impact on 

Attention: Divided 

Attention and 

Attentional Bias 

- Constant notifications and information overload fragment attention, reducing 

sustained focus (Wiradhany & Nieuwenstein, 2017).  

- Media multitasking is linked to increased susceptibility to distractions and decreased 

cognitive control (Baumgartner et al., 2014).  

- Social media algorithms create attentional bias, reinforcing selective exposure and 

ideological polarization (Brady et al., 2023).  

- Cognitive Load Theory (CLT) explains how excessive digital stimuli overwhelms 

working memory (Sweller et al., 2019). 

Impact on Social 

Cognition: 

Empathy and 

Social Skills 

- Digital interactions reduce non-verbal cue recognition, impairing empathy and 

emotional intelligence (Kardefelt-Winther et al., 2022).  

- Technoference (digital distractions in face-to-face communication) negatively 

impacts child-parent relationships and social skills (McDaniel & Radesky, 2018).  

- Virtual reality (VR) and digital interventions can enhance empathy and perspective-

taking (Paananen et al., 2022).  

- Balanced screen use and real-world interaction are essential for healthy social 

development. 

Theoretical 

Implications: 

Cognitive Load 

Theory (CLT) & 

Technology 

Acceptance Model 

(TAM) 

- CLT: Digital overstimulation increases extraneous cognitive load, reducing learning 

efficiency and decision-making (Xie et al., 2021).  

- Reducing cognitive overload (e.g., segmenting content, using multimodal learning 

tools) enhances retention and engagement (Liu et al., 2023).  

- TAM: Users adopt AI-driven tools based on perceived usefulness (PU) and ease of 

use (PEU) (Davis, 1989; Venkatesh & Davis, 2000).  

- Trust, transparency, and personalization impact AI acceptance (Al-Adwan et al., 

2023).  

- Ethical concerns (AI bias, data privacy, manipulation) must be addressed to ensure 

responsible AI integration (Raji et al., 2022). 

 

Importance of Balancing Benefits and Risks 

Integrating artificial intelligence (AI), digital technology, and social media into daily life presents opportunities 

and challenges for human cognition. While these innovations enhance learning, accessibility, and efficiency, 

they also introduce cognitive risks such as digital amnesia, attentional fragmentation, and reduced social 

cognition (Shanmugasundaram & Tamilarasu, 2023). Striking a balance between the benefits and risks of 

digital engagement is essential to ensuring that technological advancements support rather than hinder 

cognitive development and well-being. 

AI-driven tools have transformed education, healthcare, and decision-making by providing personalized 

learning experiences, real-time analytics, and enhanced efficiency (Al-Adwan et al., 2023). However, over-

reliance on AI for memory storage, decision-making, and information retrieval can lead to cognitive 

offloading, diminishing critical thinking and problem-solving abilities over time (Musa et al., 2023). Similarly, 

the widespread use of social media fosters global connectivity and information sharing but also contributes to 

increased social comparison, echo chambers, and attentional biases that may reinforce misinformation and 

ideological polarization (Brady et al., 2023). 

Digital literacy and cognitive resilience strategies are essential in mitigating these risks. Policymakers, 

educators, and technology developers must implement evidence-based interventions that leverage AI’s 

potential while minimizing cognitive overload and ethical concerns (Binns, 2022). Educational institutions 
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should integrate critical thinking and media literacy programs to teach individuals how to evaluate AI-

generated content, recognize biases, and maintain cognitive autonomy (Floridi & Taddeo, 2021). Additionally, 

transparent AI governance frameworks should be established to ensure that cognitive-enhancing AI tools are 

equitably accessible while preventing excessive reliance that may compromise human decision-making skills 

(Whittlestone et al., 2021). 

A balanced approach is needed to create a digital landscape that prioritizes technological advancement and 

cognitive integrity. Ensuring that AI, digital technology, and social media foster thoughtful engagement rather 

than passive consumption is crucial for preserving cognitive autonomy, sustaining attention, and nurturing 

meaningful social interactions in an increasingly digitalized world. 

Call to Action for Collaborative Efforts 

Addressing the cognitive impact of AI, digital technology, and social media requires interdisciplinary 

collaboration among researchers, educators, policymakers, and technology developers. A holistic approach that 

integrates psychological research, cognitive neuroscience, and ethical AI frameworks is necessary to develop 

solutions that enhance human cognition while minimizing potential harms (Jobin et al., 2019). 

1. Technology Companies and Ethical AI Development 

o AI developers and digital platform designers must prioritize ethical AI design, incorporating 

transparency, fairness, and cognitive well-being into product development (Raji et al., 2022). 

o Implementing explainable AI (XAI) models can help users understand algorithmic decision-making, 

allowing for informed digital interactions (Floridi & Cowls, 2022). 

o Platforms should introduce AI friction mechanisms that prompt users to critically engage with 

emotionally charged content before sharing, reducing misinformation spread (Williams et al., 2023). 

2. Education and Digital Literacy 

o Schools and universities should incorporate digital literacy programs that train students to evaluate AI-

generated content, recognize algorithmic bias, and maintain healthy screen habits (Hosanagar et al., 

2021). 

o Cognitive training interventions, such as mindfulness-based attention exercises and structured digital 

detoxes, can help users develop focus and resilience against digital distractions (Schmidt et al., 2022). 

3. Policymakers and Regulatory Frameworks 

o Policymakers must establish clear guidelines for AI transparency and data privacy to protect users from 

cognitive manipulation and excessive algorithmic control (Binns, 2022). 

o Ethical frameworks should ensure equitable access to AI-driven cognitive tools, preventing disparities 

in digital literacy and AI adoption across different socioeconomic groups (Whittlestone et al., 2021). 

o AI governance should focus on cognitive autonomy rights, ensuring that AI enhances human decision-

making rather than replacing it (Johnson & Verdicchio, 2023). 

4. Interdisciplinary Research and Public Awareness 

o Future research should prioritize longitudinal studies to track the long-term cognitive effects of digital 

engagement and AI reliance (Montag & Diefenbach, 2021). 
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o Collaborative efforts between neuroscientists, psychologists, and AI ethicists can provide deeper 

insights into how AI-driven cognitive adaptation affects brain plasticity, attention, and memory over 

time (Firth et al., 2019). 

o Public awareness campaigns should educate users on responsible AI usage, algorithmic biases, and the 

importance of critical thinking in digital environments (Floridi & Taddeo, 2021). 

By fostering collaborative efforts among diverse stakeholders, the digital age can evolve into an era that 

harnesses AI’s potential while preserving human cognition, ethical integrity, and social cohesion. Creating a 

sustainable and cognitively enriching digital environment requires proactive engagement from individuals, 

institutions, and industries to ensure that technology enhances human intelligence rather than replaces it. 
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