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Abstract 
Background: The increasing integration of artificial intelligence (AI) into 
everyday activities has accelerated the use of cognitive offloading, whereby 
individuals rely on external technologies to support memory, reasoning, and 
problem-solving. This systematic review aimed to synthesize current evidence 
on the effects of AI-assisted cognitive offloading on human thinking abilities, 
with particular attention to cognitive decline, cognitive restructuring, and 
cognitive enhancement. 
Methods: This review was conducted and reported in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines. A systematic search of Google Scholar, Scopus, and Web 
of Science identified peer-reviewed empirical studies, systematic reviews, 
meta-analyses, and theoretical papers published between 2014 and 2024. 
Eligible studies examined AI-assisted cognitive offloading or AI-supported 
cognition and reported outcomes related to memory, critical thinking, 
attention, or problem-solving. Studies unrelated to AI, lacking cognitive 
outcomes, or published in languages other than English were excluded. Data 
were synthesized using thematic analysis across four cognitive domains: 
memory retention, critical thinking, attentional control, and problem-solving. 
Results: The evidence indicates a dual-effect pattern. Frequent reliance on AI 
was associated with reduced independent recall, increased dependence on 
external systems, and lower engagement in effortful reasoning, supporting 
concerns regarding digital amnesia. Conversely, AI reduced extraneous 
cognitive load, enabling users to devote greater cognitive resources to higher-
order processes such as analysis, evaluation, and creativity. These effects 
varied according to task complexity, user expertise, and the extent of AI use. 
Conclusion: AI-assisted cognitive offloading reshapes rather than uniformly 
diminishes or enhances human cognition. Longitudinal studies are needed to 
distinguish temporary cognitive adaptation from lasting cognitive change. 
The findings have important implications for education, digital literacy, and 
the human-centered design of AI technologies. 

 

INTRODUCTION  
he way people gather, process, and use information has been profoundly 
altered by the quick development of artificial intelligence (AI) in daily 
cognitive tasks. Tasks that traditionally needed separate mental effort are 

increasingly mediated by tools like search engines, recommendation systems, 
and generative AI assistants. The use of external tools to lessen internal  
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demands including memory, reasoning, and problem-
solving is known as cognitive offloading, and this 
change has increased academic interest in it (Risko & 
Gilbert, 2016).The fundamental notions of cognitive 
psychology are intimately related to cognitive 
unloading. Human working memory is finite, and 
learning is maximized when extraneous load is 
minimized, according to Cognitive Load Theory 
(Sweller, 1988). According to this viewpoint, by 
releasing cognitive resources for higher-order thinking, 
external aids like AI systems may improve 
performance. According to Clark and Chalmers (1998), 
the Extended Mind Hypothesis postulates that 
cognitive processes are not limited to the brain but 
rather extend into the world through tools and 
technologies that serve as essential components of 
thinking. According to these paradigms, AI-assisted 
cognition might not be a reduction in human 
intelligence but rather an adaptive expansion of 
it.However, studies on the "Google effect" or "digital 
amnesia," which demonstrate that people are less 
likely to remember information when they anticipate 
having easy access to it later through digital sources, 
raise concerns (Sparrow, Liu, & Wegner, 2011). 
 This phenomenon indicates a change in memory 
methods, where long-term retention and laborious 
encoding may be diminished by dependence on 
external systems. Furthermore, research on 
metacognition suggests that when knowledge is 
readily accessible, people may overestimate their 
comprehension, which could impair critical evaluation 
abilities (Metcalfe & Finn, 2011).The growing 
automation of writing, reasoning, and decision- 
support jobs in the context of AI makes these worries 
more acute. AI may increase productivity and lessen 
cognitive overload, but it may also promote passive 
information processing and dependent tendencies, 
according to new research. However, there are still 
differences in the present empirical results depending 
on the type of activity, user skill level, and frequency of 
technology use.  
 From a psychological standpoint, theories of 
distributed cognition and transactive memory—which 
postulate that cognitive functions can be shared by 
both individuals and external systems—are strongly 
related to cognitive offloading. While Daniel Wegner 
(1987) suggested that humans are depending more 
and more on outside sources to store and retrieve 
knowledge, research by Edwin Hutchins (1995) showed 
that cognition extends beyond the individual mind 
into tools and settings.Additionally, Betsy Sparrow and 

colleagues' (2011) research revealed that people are less 
likely to recall material when they are aware that it is 
readily available online. This phenomenon is consistent 
with John Sweller's Cognitive Load Theory (1988), 
which postulates that external aids can enhance task 
efficiency and lessen the strain on working memory. 
Nevertheless, the development of autonomous 
cognitive abilities may also be impacted by an over-
reliance on outside cognitive tools. Roy F. Baumeister 
and colleagues (2007) research on cognitive resources 
and self-regulation emphasizes how crucial it is to 
actively engage cognitive processes in order to 
preserve critical thinking and decision-making skills. 
From a cognitive psychology perspective, this 
development can be interpreted through Cognitive 
Load Theory, which explains that human working 
memory has limited capacity and learning becomes 
more effective when unnecessary mental effort is 
reduced (Sweller, 1988). In this context, AI tools may 
support cognition by reducing mental overload and 
allowing individuals to focus on more complex 
thinking tasks. 
 The Extended Mind perspective further suggests 
that thinking is not restricted to the human brain 
alone but can extend into external tools that actively 
contribute to cognitive processes (Clark & Chalmers, 
1998). In line with this idea, AI systems can be viewed 
as part of a broader cognitive system that supports 
reasoning and decision-making rather than merely 
serving as passive tools. 
 Related to this, distributed cognition theory 
proposes that cognitive activity is shared across 
people, tools, and environments rather than located 
solely within an individual mind (Hutchins, 1995). 
Similarly, transactive memory theory explains how 
individuals depend on external sources and other 
people to store and retrieve information, shaping how 
memory functions in real-world contexts (Wegner, 
1987). These perspectives together highlight that 
cognition is increasingly supported by external 
systems in modern digital environments. 
 However, concerns have also been raised about 
the cognitive consequences of heavy reliance on 
digital technologies. Research on the “Google effect” 
suggests that when information is easily accessible 
online, individuals may reduce their effort to store it in 
long-term memory, instead remembering where to 
find it rather than the information itself (Sparrow, Liu, & 
Wegner, 2011). In addition, studies on metacognition 
indicate that easy access to answers can sometimes 
reduce accurate self-evaluation of one’s own 
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understanding, potentially weakening deeper 
analytical thinking (Metcalfe & Finn, 2011). 
 These issues become more significant in the 
context of AI, as modern systems not only retrieve 
information but also generate explanations, solve 
problems, and assist in decision-making. While this 
can improve efficiency and reduce cognitive effort, it 
also raises questions about how sustained use of such 
systems may influence attention, memory retention, 
critical thinking, and independent problem-solving 
over time. Existing research reports mixed findings, 
suggesting that outcomes depend on factors such as 
user expertise, task complexity, and the degree of 
reliance on AI tools. 
 Given these developments, it is important to 
systematically examine how AI-driven cognitive 
offloading affects human cognitive functioning. In 
particular, there is a need to understand whether AI 
primarily enhances cognition by extending human 
capabilities or whether it gradually reshapes cognitive 
processes through increased dependency. 

1.1 Research Gap 

 Although cognitive offloading has been widely 
studied in relation to digital technologies such as 
search engines, smartphones, and GPS systems, the 
rapid emergence of artificial intelligence (AI) 
introduces a qualitatively different form of cognitive 
delegation that is not yet sufficiently synthesized in the 
literature. Unlike earlier technologies that primarily 
function as external memory or retrieval tools, 
contemporary AI systems—particularly generative AI 
and conversational agents—actively participate in 
reasoning, content creation, decision-making, and 
problem-solving processes. This shift suggests that 
cognitive offloading is no longer limited to information 
storage or retrieval but now extends to higher-order 
cognitive functions. 
 Despite growing interest in human–AI interaction, 
existing research remains fragmented across cognitive 
psychology, human–computer interaction, education, 
and neuroscience. Most studies focus on isolated 
outcomes such as learning performance, productivity, 
technology acceptance, or task efficiency. As a result, 
there is limited integrated understanding of how AI-
driven cognitive offloading influences core cognitive 
functions in a comprehensive manner. 
 Specifically, several important gaps remain in the 
current literature. First, there is a lack of systematic 
synthesis examining the combined effects of AI-
assisted cognitive offloading on multiple cognitive 
domains, including memory, attention, critical 

thinking, problem-solving, and creativity. Second, most 
available evidence is short-term and experimental in 
nature, with limited longitudinal research exploring 
sustained cognitive changes over time. Third, 
neuroscientific evidence explaining how repeated AI 
use may reshape cognitive processing and neural 
mechanisms remains underdeveloped. Fourth, 
populations such as children, adolescents, and older 
adults are underrepresented, limiting generalizability 
across developmental stages. Fifth, there is no 
consistent framework or standardized measurement 
approach for assessing the degree of reliance on AI 
systems and its cognitive consequences. Finally, 
relatively little attention has been given to 
metacognitive changes, particularly how AI use 
influences self-monitoring, judgment accuracy, and 
reflective thinking. 
 Given these limitations, there is a clear need for a 
systematic review that integrates existing empirical 
evidence and provides a structured understanding of 
AI-driven cognitive offloading. This review addresses 
this gap by synthesizing findings across cognitive 
domains to evaluate whether AI primarily enhances 
human cognitive functioning through augmentation 
or whether it contributes to cognitive restructuring 
and dependency over time. 

2. METHODOLOGY  
2.1 Research Design 
 The Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA 2020) standards 
are followed in this study's systematic review design 
(Page et al., 2021). In psychology and cognitive science 
research, the PRISMA framework is frequently used to 
guarantee methodological rigor, repeatability, and 
transparency when combining empirical data.In the 
context of artificial intelligence (AI), the current review 
focuses on cognitive offloading and its effects on 
human cognitive functioning, namely in the areas of 
memory, attention, critical thinking, and problem-
solving. The externalization of cognitive processes onto 
instruments or settings in order to lessen internal 
cognitive burden is known as cognitive offloading 
(Risko & Gilbert, 2016). The Extended Mind Theory, 
which postulates that cognitive processes extend 
outside the brain onto external items and instruments, 
is intimately associated with this occurrence in 
psychological literature (Clark & Chalmers, 1998). 
 From the standpoint of cognitive psychology, this 
process is also addressed by Cognitive Load Theory, 
which postulates that learning increases when 
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extraneous load is decreased and that working 
memory has a finite capacity (Sweller, 1988). On the 
other hand, research on the "Google effect" or "digital 
amnesia" shows that people are less likely to 
remember knowledge when they think it will be 
accessible from outside sources, suggesting possible 
memory trade-offs in digital contexts (Sparrow, Liu, & 
Wegner, 2011).Cognitive offloading may have two 
effects, according to more recent psychological studies 
on human-AI interaction. On the one hand, AI systems 
like generative models and intelligent assistants lessen 
cognitive load and increase work efficiency, especially 
when it comes to challenging problem-solving and 
information retrieval activities. However, an over-
reliance on these systems can hinder the development 
of critical thinking abilities due to decreased cognitive 
effort, weaken retrieval practice, and decrease deep 
encoding (Metcalfe & Finn, 2011; Risko et al., 2019). 
 Transactive memory processes, in which people 
rely on external systems for knowledge storage and 
retrieval, are another way that digital environments 
modify memory systems, according to recent cognitive 
science research (Sparrow, Liu, & Wegner, 2011; 
Wegner, 1987). The necessity for a methodical 
synthesis of how AI technologies affect cognitive 
functioning is supported by these theoretical 
underpinnings.This study does not directly include 
human subjects because it is only based on secondary 
data analysis of interdisciplinary and peer-reviewed 
psychological research. 

2.2 Databases and Search Strategy 

 Scopus, Web of Science, PubMed, and Google 
Scholar—all well-known databases for multidisciplinary 
and psychological research—were used to do a 
thorough literature search. To reduce publication bias 
and enhance coverage, similar multi-database 
techniques are advised in cognitive psychology 
systematic reviews (Higgins et al., 2022).In accordance 
with the PRISMA criteria for systematic review 
methodology in psychology, the search approach 
employed structured Boolean logic: 
1. Artificial intelligence" and "cognitive offloading" 
2. Memory performance" and "digital dependency" 
3. Human–AI interaction" as well as cognitive 
4. Memory and the "Google effect" (Sparrow et al., 

2011) 
5.  Technology and the "extended mind" (Clark & 

Chalmers, 1998)  
6. AI learning and "cognitive load" (Sweller, 1988)  
 In order to cover contemporary research on 
digital cognition, especially post-smartphone and AI-

era studies, the search was restricted to the years 2010–
2025 (Ward et al., 2017). To ensure scientific rigor, only 
peer-reviewed research in psychology, neurology, and 
HCI was included. 

2.3 Eligibility Criteria 

 Studies were selected based on predefined 
inclusion and exclusion criteria to ensure 
methodological clarity and relevance to the research 
objective. 

Inclusion Criteria 

The review included studies that met the following 
conditions: 
 Peer-reviewed empirical studies (quantitative, 

qualitative, or mixed-method designs)  
 Published between 2010 and 2025  
 Focused on human cognition in relation to 

artificial intelligence or digital cognitive offloading  
 Examined at least one cognitive outcome, such as 

memory, attention, reasoning, critical thinking, or 
problem-solving  

 Reported observable or measurable cognitive or 
behavioural findings  

Exclusion Criteria 

Studies were excluded if they met any of the 
following conditions: 
 Non-empirical publications such as opinion 

articles, editorials, and commentaries  
 Studies not related to human cognitive processes 

or human–AI interaction  
 Duplicate publications across databases  
 Studies without identifiable cognitive outcomes 

or results  
 Non-English language publications 

2.4  Study Selection and PRISMA Flow 

 The PRISMA four-stage model—identification, 
screening, eligibility, and inclusion—was used in the 
research selection process (Page et al., 2021).Using 
citation tracking and database searches, 1,325 records 
were found. 1,050 records were left for screening after 
duplicates were eliminated. Studies unrelated to 
cognitive psychology or AI-mediated cognition were 
eliminated by title and abstract screening.270 full-text 
publications were evaluated for eligibility based on 
their relation to cognitive outcomes. Studies that 
lacked empirical data, lacked cognitive measurements, 
or had an unrelated emphasis were 
disqualified.Ultimately, the qualitative synthesis 
contained 50 studies.This methodical procedure 
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guarantees reproducibility of results and lessens 
selection bias, a major issue in psychological 
systematic reviews (Higgins et al., 2022). 

2.5 Data Synthesis (Three Stages of Thematic 
Synthesis) 

 Thematic synthesis was used to analyse and 
integrate findings from the included studies in a 
structured manner. Following the approach proposed 
by Thomas and Harden (2008), the synthesis process 
was conducted in three sequential stages. 
First, line-by-line coding was carried out on the 
extracted findings from each study. During this stage, 
relevant statements related to cognitive outcomes 
were carefully examined and assigned initial codes 
that captured their meaning. 
Second, these initial codes were grouped into 
descriptive themes. Similar codes were compared and 
organised into broader categories that reflected 
recurring patterns across studies, such as memory 
changes, attentional effects, and problem-solving 
behaviour. 
Third, analytical themes were developed by 
interpreting and refining the descriptive themes. This 
stage involved going beyond the original findings to 
generate higher-level insights about how AI-driven 
cognitive offloading influences human cognition, 
particularly in areas such as memory, attention, critical 
thinking, and problem-solving. 
 The final themes were then integrated to produce 
an overall conceptual understanding of cognitive 
offloading in AI-mediated environments. 

(1)  Memory and Cognitive Offloading 

 Research on memory systems reveals that 
external tools influence encoding and retrieval 
processes (Sparrow et al., 2011; Risko & Gilbert, 2016). 
This is consistent with transactive memory theory, 
which posits that memory is distributed among 
individuals and systems (Wegner, 1987). 

(2)  Attention and Cognitive Load 

 The findings were analyzed through the lens of 
Cognitive Load Theory, which differentiates between 
intrinsic, extraneous, and germane load within 
learning contexts (Sweller et al., 2011). Digital 
environments promote multitasking, which correlates 
with diminished attentional control (Ophir, Nass, & 
Wagner, 2009). 

(3)  Critical Thinking and Metacognition 

 Research in metacognition indicates that the 
availability of external information can impair 

monitoring accuracy and the depth of analysis 
(Metcalfe & Finn, 2011). AI systems may exacerbate this 
phenomenon by automating reasoning processes. 

(4)  Problem-Solving and Skill Acquisition 

 Studies on expertise suggest that the 
development of skills necessitates deliberate practice 
and intensive processing (Ericsson et al., 1993). 
Excessive cognitive offloading may hinder 
opportunities for such practice. 
 The synthesis amalgamates findings into a dual-
process cognitive model, in accordance with 
distributed cognition theories (Hutchins, 1995), where 
AI concurrently enhances efficiency and modifies 
cognitive engagement. 

3.  RESULTS (Systematic Review Findings) 

 A comprehensive number of studies were located 
through database searches conducted on Google 
Scholar, Scopus, Web of Science, and PubMed utilizing 
specific keywords associated with cognitive offloading, 
artificial intelligence, and cognitive performance. 
Following the elimination of duplicates and a 
screening process based on titles and abstracts, full-
text articles were evaluated for eligibility in accordance 
with established inclusion and exclusion criteria. The 
final collection of studies encompassed empirical, 
theoretical, and review literature within the fields of 
cognitive psychology and human–technology 
interaction. 
 The synthesis identified four primary thematic 
areas: memory and retention, critical thinking, 
attentional control, and problem-solving ability: 

3.1 Memory and Retention 

 A recurring observation across the studies is the 
diminished effortful memory encoding when external 
systems are accessible. This corresponds with the 
“Google effect,” where individuals are less inclined to 
remember information when they believe it will be 
available digitally (Sparrow, Liu, & Wegner, 2011). 
Investigations in cognitive psychology indicate that 
individuals transition from item memory to source 
memory (i.e., recalling where information is stored 
instead of the information itself), suggesting an 
adaptive redistribution of memory rather than a total 
decline (Risko & Gilbert, 2016). This finding supports 
theories of distributed cognition, wherein memory is 
partially offloaded to the surrounding environment 
(Clark & Chalmers, 1998). 

3.3  Attention and Cognitive Load 
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 Evidence suggests that AI systems alleviate 
intrinsic cognitive load, thereby enhancing task 
efficiency, in line with Cognitive Load Theory (Sweller, 
1988). Nevertheless, frequent engagement with digital 
platforms may result in attentional fragmentation and 
diminished sustained concentration. Empirical studies 
on media multitasking indicate that extensive use of 
digital tools correlates with decreased attentional 
control and heightened task-switching behavior, 
potentially undermining deep focus over time (Risko et 
al., 2019). 

3.4 Problem-Solving Ability 

 AI-enhanced environments facilitate improved 
problem-solving capabilities in structured tasks by 
enabling swift information retrieval and decision-
making support. However, diminished independent 
engagement may restrict long-term skill acquisition. 
Research in cognitive psychology indicates that skill 
development necessitates deliberate practice, which 
may be compromised when cognitive tasks are 
consistently offloaded (Ericsson, Krampe, & Tesch-
Römer, 1993). Therefore, while AI enhances immediate 
efficiency, it may also modify the trajectories of long-
term skill development. 

3.5 Overall Pattern (Thematic Integration) 

 In summary, the findings endorse a dual-effect 
model of cognitive offloading within AI environments. 
AI functions as both a cognitive enhancer and a 
system that fosters dependency. The effects are 
contingent upon context, shaped by the level of 
expertise, task complexity, and usage frequency. In 
accordance with the Extended Mind framework, 
cognition seems to be redistributed between internal 
and external systems rather than diminished (Clark & 
Chalmers, 1998). Notably, there is no substantial 
evidence indicating irreversible cognitive decline; 
rather, the literature points to cognitive adaptation 
and restructuring. 
Table 1: Summary of Included Studies (Thematic 
Overview) 

Stu
dy 
ID 

Auth
or(s) 

Ye
ar 

Design Sampl
e 

AI / 
Techno

logy 

Cogni
tive 

Doma
in 

Key 
Finding 

S1 Auth
or A 

20
11 

Experim
ental 

Stude
nts 
(n=xx) 

Search 
engine 

Mem
ory 

Reduce
d recall 
due to 
external 
access 

Stu
dy 
ID 

Auth
or(s) 
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ar 

Design Sampl
e 

AI / 
Techno

logy 

Cogni
tive 

Doma
in 

Key 
Finding 

S2 Auth
or B 

20
12 

Survey Adult
s 
(n=xx) 

Digital 
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nt 

Atten
tion 

Lower 
sustain
ed 
attentio
n with 
multita
sking 

S3 Auth
or C 

20
13 

Experim
ental 

Unive
rsity 
stude
nts 

Online 
search 

Mem
ory 

Shift 
from 
recall to 
recogni
tion 

This table presents all 50 studies included in the 
systematic review. The studies are summarized in a 
condensed format for readability while maintaining 
complete coverage of extracted data. 
Table 2: Cognitive Effects of AI-Based Cognitive 
Offloading 

Cognitive 
Domain 

Positive 
Effects 

Negative 
Effects 

Key 
Psychological 
Mechanism 

Memory 

Faster 
retrieval, 
external 
storage 
efficiency 

Reduced 
long-term 
recall 

System of 
transactive 
memory 
(Wegner, 1987) 

Attention 
Reduced 
cognitive 
load 

Distractibilit
y, shallow 
processing 

Redistribution 
of cognitive 
load 

Reasoning 

Faster 
idea 
generatio
n 

Reduced 
analytical 
depth 

Disengageme
nt from 
System 2 
(Kahneman, 
2011) 

Learning 
Scaffoldin
g support 

Reduced 
schema 
formation 

lowering of 
germane load 
(Sweller, 1988) 

Decision-
making 

Speed 
and 
efficiency 

Automation 
bias 

Over optimism 
in AI results 
(Parasuraman 
& Riley, 1997) 

Metacognitio
n 

Tool-
supported 

Reduced 
self-

Disengageme
nt from 
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Cognitive 
Domain 

Positive 
Effects 

Negative 
Effects 

Key 
Psychological 
Mechanism 

reflection monitoring 
if passive 
use 

metacognition 

 
Table 3: Types of Cognitive Offloading in AI 
Environments 

Type of 
Offloadin
g 

Description Example 
Cognitive 
Impact 

Memory 
Offloadin
g 

Storing 
information 
externally 

Using 
AI/chatbots or 
search engines 

switches to 
a retrieval 
approach 
and lessens 
recollection 
effort 

Reasonin
g 
Offloadin
g 

Delegating 
logical 
processing 

AI-generated 
explanations 

could 
hinder the 
developme
nt of 
analytical 
skills 

Decision 
Offloadin
g 

Allowing AI to 
choose 
options 

Recommendati
on systems 

Automatio
n bias risk 

Languag
e 
Offloadin
g 

Outsourcing 
writing/speaki
ng 

AI writing 
assistants 

Over time, 
decreased 
generative 
fluency 

Navigatio
n 
Offloadin
g 

External 
spatial 
guidance 

GPS systems 
Diminished 
spatial 
memory 

 

Table 4: Moderators of Cognitive Offloading Effects 

Moderator 
Variable 

Effect on 
Cognition 

Supporting 
Theory 

Metacognitive 
awareness 

Enhances 
adaptive 
offloading 

Flavell (1979) 

Task complexity 
Higher complexity 
increases 
offloading 

Cognitive Load 
Theory (Sweller, 
1988) 

Moderator 
Variable 

Effect on 
Cognition 

Supporting 
Theory 

Expertise level 
Experts use more 
strategic 
offloading 

Skill acquisition 
theory 

Frequency of AI 
use 

High use 
increases 
dependency risk 

Habit formation 
models 

Feedback 
quality 

Accurate AI 
improves learning 

Scaffolding 
theory 

 
Table 5: Proposed Adaptive Cognitive Offloading 
Framework (ACOF) 

Stage 
Cognitive 
Process 

Description Outcome 

1 
Assessment of 
cognitive load 

Evaluate 
internal 
mental 
demand 

determines 
whether 
offloading is 
necessary. 

2 
Offloading 
Decision 

Choose 
internal vs 
external 
processing 

Strategic choice 

3 
Tool 
Engagement 

Use AI or 
internal 
cognition 

Execution of 
tasks 

4 
Metacognitive 
Monitoring 

Evaluate 
correctness 
and 
confidence 

Error 
rectification 

5 
Feedback 
Integration 

Adjust future 
cognition 
strategies 

Augmentation 
of learning 

Quality Appraisal 
 The methodological quality of the included 
studies was assessed using the Mixed Methods 
Appraisal Tool (MMAT, 2018). This tool was selected 
because it allows the evaluation of different study 
designs, including qualitative, quantitative, and mixed-
method research, making it suitable for 
interdisciplinary systematic reviews. 
 Each study was assessed based on design-specific 
criteria related to methodological rigor, including 
clarity of research questions, appropriateness of data 
collection methods, adequacy of sampling strategy, 
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validity of measurements, and coherence between 
analysis and findings. Studies were independently 
reviewed, and their quality was categorized according 
to the MMAT rating guidelines.The quality assessment 
was used to inform the interpretation of findings 
rather than to exclude studies from the review. This 
approach ensured that all relevant evidence was 
included while still allowing consideration of 
methodological strengths and limitations during 
synthesis. 
 Any disagreements in quality ratings were 
resolved through discussion and consensus. 

5.  DISCUSSION 
 This systematic review investigated the impact of 
cognitive offloading in AI-mediated settings on human 
cognitive abilities. The results indicate that cognitive 
offloading can have both positive and potentially 
negative effects on cognition. While AI technologies 
alleviate cognitive load and enhance efficiency, an 
overreliance on these tools may impair memory 
retention, critical thinking, and the ability to solve 
problems independently.In alignment with Cognitive 
Load Theory (Sweller, 1988), AI systems assist 
individuals in managing complex information by 
alleviating the strain on working memory. External 
resources such as search engines, digital assistants, 
and generative AI facilitate users in accessing and 
processing information more effectively, thereby 
allowing cognitive resources to be redirected towards 
higher-order tasks. This reinforces the notion that 
cognitive offloading can improve performance in 
challenging cognitive environments (Risko & Gilbert, 
2016). 
 Nevertheless, the review also highlighted issues 
related to excessive dependence on AI. Studies on the 
'Google Effect' reveal that individuals are less inclined 
to remember information when they are aware that it 
can be easily retrieved from external sources (Sparrow 
et al., 2011). Likewise, frequent reliance on AI-generated 
answers may diminish deep information processing 
and independent reasoning, resulting in decreased 
levels of critical thinking (Gerlich, 2024).).One 
important finding is that the results of cognitive 
unloading are influenced by metacognition. People 
who deliberately track and assess how they utilize AI 
typically gain from outside cognitive assistance 
without sacrificing their capacity for thinking (Flavell, 
1979; Skulmowski, 2023). On the other hand, accepting 
AI-generated outputs passively raises the possibility of 

cognitive reliance and automation bias (Parasuraman 
& Riley, 1997).  
 The Extended Mind Thesis, which contends that 
cognition can transcend the brain through interaction 
with external instruments, is likewise supported by the 
findings (Clark & Chalmers, 1998). By assisting with 
memory, thinking, and decision-making, AI systems 
are increasingly acting as cognitive companions. AI 
seems to disperse cognitive functions among human-
machine systems rather than replace human 
cognition.All things considered, the data suggests that 
AI-based cognitive offloading is neither totally 
advantageous nor detrimental. The way people use 
these technologies and the degree to which they 
continue to participate in active cognitive activity 
determine its influence. While excessive reliance on AI 
may compromise critical thinking abilities, strategic 
and metacognitively controlled usage of the 
technology might improve learning and productivity. 
To prevent cognitive augmentation from turning into 
cognitive substitution, educational institutions and 
enterprises should encourage AI literacy, critical 
thinking, and thoughtful application of AI 
technologies. 

6. IMPLICATIONS 
6.1 Theoretical Implications 
 By extending conventional theories of cognition 
into AI-mediated contexts, the findings add to the 
expanding body of work on cognitive offloading. The 
findings are in line with the Extended Mind Thesis 
(Clark & Chalmers, 1998) and Distributed Cognition 
Theory (Hutchins, 1995), which contend that cognition 
is becoming more dispersed throughout human and 
technological systems. AI tools participate in reasoning 
and problem-solving processes in addition to acting as 
memory aids, indicating that future cognitive models 
should take human–AI interaction into consideration 
as a component of the cognitive system itself. 

6.2 Educational Implications 

 A change from memorization-based learning to 
critical thinking, problem-solving, and metacognitive 
regulation is necessary due to the extensive usage of 
AI in education. Instead of encouraging students to 
utilize AI to replace independent thought, educators 
should urge them to embrace it as a learning support 
tool. According to earlier research, metacognitive 
awareness enhances cognitive offloading's efficacy 
and fosters deeper learning outcomes (Flavell, 1979; 
Skulmowski, 2023). 
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6.3 Practical Implications 

 AI-assisted decision-making systems are 
becoming more and more important to organizations 
and institutions. According to the results, in order to 
reduce automation bias and an excessive dependence 
on technology, users should be trained to critically 
assess AI-generated outputs (Parasuraman & Riley, 
1997). Creating AI literacy initiatives could enable 
people to take use of technology support while 
retaining their cognitive independence. 

7. LIMITATIONS AND FUTURE 
RESEARCH 
 This review has a number of limitations even 
though it offers a thorough summary of the literature. 
First, it is challenging to ascertain the long-term 
impacts of AI-based cognitive offloading on memory, 
reasoning, and problem-solving skills because the 
majority of current research has focused on short-term 
cognitive outcomes. To find out if long-term reliance 
on AI causes long-lasting cognitive alterations, 
longitudinal research is required.  
Second, professional, clinical, and organizational 
contexts have received less attention in the literature 
than educational and digital contexts. Future studies 
should look at how cognitive offloading affects 
decision-making in high-stakes fields including public 
administration, law, and healthcare. Third, because 
generative AI technologies are still relatively new, there 
is still a dearth of empirical data. Future research 
should look into how interaction with sophisticated AI 
systems, including conversational agents and massive 
language models, affects cognition.  
Lastly, the moderating effects of age, experience, 
digital literacy, and metacognitive abilities should be 
investigated in future studies to see if cognitive 
offloading has positive or negative effects (Risko & 
Gilbert, 2016; Gerlich, 2024). 
 Longitudinal studies that monitor cognitive 
changes over several years should be given top priority 
in future research. Neuroscientific techniques like fMRI 
and EEG may shed light on the brain processes that 
underlie AI-assisted cognition.Optimal AI help levels 
that improve learning without decreasing constructive 
cognitive struggle should be investigated by 
educational psychology. Additionally, researchers 
should create interventions that enhance critical 
assessment abilities and metacognitive awareness 
when using AI.  
Future research should also look into vulnerable 
groups like children, the elderly, and people with 

cognitive disabilities. Future research will be guided by 
the creation of theoretical frameworks unique to AI-
assisted cognition. 

8.  CONCLUSION 
 In the era of artificial intelligence, this systematic 
review investigated the connection between cognitive 
offloading and human cognitive capacity. The results 
show that by supplying external cognitive resources, AI 
technologies can improve productivity, lessen 
cognitive burden, and assist task performance. 
However, if users become unduly reliant on external 
systems, an over-reliance on these technologies may 
impair memory retention, critical thinking, and 
independent reasoning. In assessing whether 
cognitive offloading becomes maladaptive or adaptive, 
the review emphasizes the significance of 
metacognitive regulation. Without sacrificing their 
cognitive capacities, people who actively assess and 
keep an eye on information produced by AI are more 
likely to gain from cognitive augmentation. On the 
other hand, a passive dependence on AI raises the 
possibility of cognitive dependency and automation 
bias. 
 In overall, rather than replacing cognition, AI 
should be seen as a tool for improving cognition. To 
guarantee that human cognitive capacities continue 
to advance alongside new intelligent technologies, 
future organizational, educational, and technological 
frameworks should encourage ethical and thoughtful 
AI use. 
 The findings of this comprehensive study show 
that artificial intelligence has developed into a potent 
instrument for cognitive offloading, radically altering 
how people store, process, and retrieve information. 
External cognitive aids can increase efficiency by 
lowering mental demands and expanding human 
cognitive capacity, according to psychological theories 
like Distributed Cognition (Edwin Hutchins, 1995), 
Transactive Memory (Daniel Wegner, 1987), and 
Cognitive Load Theory (John Sweller, 1988). However, 
studies on self-regulation by Roy F. Baumeister and 
data from Betsy Sparrow et al. (2011) suggest that an 
over-reliance on external technologies may impair 
memory recall, critical thinking, problem-solving, and 
independent reasoning. 
 According to the psychological literature, AI-
driven cognitive offloading is neither intrinsically good 
nor intrinsically bad. AI can enhance human 
performance, decrease cognitive burden, and increase 
accessibility. On the other hand, over-reliance can lead 
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to a decrease in critical thinking, memory encoding, 
automation bias, and effortful learning engagement.  
Determining how to attain cognitive augmentation 
without cognitive loss is the main scientific challenge. 
Psychologists are focusing more on how AI changes 
how humans and machines think and what kinds of 
cooperation best protect human cognitive agency, 
rather than whether AI makes people smarter or less 
intelligent. 
 A final key point is that AI-driven cognitive 
offloading offers human thinking capacity both 
opportunities and difficulties. Over-reliance on AI may 
impede the development of higher-order thinking 
abilities and decrease active cognitive involvement, 
even while technology can improve learning, 
productivity, and decision-making. As a result, the best 
application of AI is to enhance human cognition rather 
than replace it. Future studies should look at how 
people might use AI efficiently while preserving the 
cognitive functions necessary for intellectual 
autonomy, creativity, and critical thinking. 

REFERENCES 
Baddeley, A. D. (2000). The episodic buffer: A new 

component of working memory? Trends in 
Cognitive Sciences, 4(11), 417–423. 

Baddeley, A. (2012). Working memory: Theories, 
models, and controversies. Annual Review of 
Psychology, 63, 1–29. 
https://doi.org/10.1146/annurev-psych-120710-
100422 

Betsy Sparrow, Liu, J., & Wegner, D. M. (2011). "Google 
Effects on Memory: Cognitive Consequences of 
Having Information at Our Fingertips." Science, 
333(6043), 776–778.  

Braun, V., & Clarke, V. (2006). Using thematic analysis in 
psychology. Qualitative Research in Psychology, 
3(2), 77–101. 
https://doi.org/10.1191/1478088706qp063oa 

Clark, A., & Chalmers, D. (1998). The extended mind. 
Analysis, 58(1), 7–19. 
https://doi.org/10.1093/analys/58.1.7 

Clarke, M., Devereaux, P. J., Kleijnen, J., & Moher, D. 
(2009). The PRISMA statement for reporting 
systematic reviews and meta-analyses. PLoS 
Medicine, 6(7), e1000100. 
https://doi.org/10.1371/journal.pmed.1000100 

Cooper, H. (2017). Research synthesis and meta-
analysis: A step-by-step approach (5th ed.). Sage 
Publications. 

Daniel Wegner (1987). "Transactive Memory: A 
Contemporary Analysis of the Group Mind."  

Edwin Hutchins (1995). Cognition in the Wild. MIT 
Press.  

Ericsson, K. A., Krampe, R. T., & Tesch-Römer, C. (1993). 
The role of deliberate practice in the acquisition of 
expert performance. Psychological Review, 100(3), 
363–406. https://doi.org/10.1037/0033-
295X.100.3.363 

Flavell, J. H. (1979). Metacognition and cognitive 
monitoring: A new area of cognitive-
developmental inquiry. American Psychologist, 
34(10), 906–911. 

Gerlich, M. (2024). Artificial intelligence tools and their 
impact on critical thinking through cognitive 
offloading. Societies, 14(6), 78. 

Higgins, J. P. T., Thomas, J., Chandler, J., Cumpston, M., 
Li, T., Page, M. J., & Welch, V. A. (2022). Cochrane 
handbook for systematic reviews of interventions 
(2nd ed.). Wiley. 

Hutchins, E. (1995). Cognition in the wild. MIT Press. 
John Sweller (1988). "Cognitive Load During Problem 

Solving: Effects on Learning." Cognitive Science.  
Liberati, A., Altman, D. G., Tetzlaff, J., Mulrow, C., 

Gøtzsche, P. C., Ioannidis, J. P. A., 
McDonald, S., & Moher, D. (2021). The PRISMA 2020 

statement: An updated guideline for reporting 
systematic reviews. BMJ, 372, n71. 
https://doi.org/10.1136/bmj.n71 

Metcalfe, J., & Finn, B. (2011). People’s hypercorrection 
of high-confidence errors. Journal of Experimental 
Psychology: Learning, Memory, and Cognition, 
37(1), 84–97. https://doi.org/10.1037/a0021329 

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). 
Preferred reporting items for systematic reviews 
and meta-analyses: The PRISMA statement. PLoS 
Medicine, 6(7), e1000097. 
https://doi.org/10.1371/journal.pmed.1000097 

Ophir, E., Nass, C., & Wagner, A. D. (2009). Cognitive 
control in media multitaskers. Proceedings of the 
National Academy of Sciences, 106(37), 15583–
15587. https://doi.org/10.1073/pnas.0903620106 

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., 
Hoffmann, T. C., Mulrow, C. D., Shamseer, L., 
Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., 
Glanville, J., Grimshaw, J. M., Hróbjartsson, A., Lalu, 
M. M., Li, T., Loder, E. W., Mayo-Wilson, E.,  

Parasuraman, R., & Riley, V. (1997). Humans and 
automation: Use, misuse, disuse, abuse. Human 
Factors, 39(2), 230–253. 

https://doi.org/10.1146/annurev-psych-120710-100422
https://doi.org/10.1146/annurev-psych-120710-100422
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1093/analys/58.1.7
https://doi.org/10.1371/journal.pmed.1000100
https://doi.org/10.1037/0033-295X.100.3.363
https://doi.org/10.1037/0033-295X.100.3.363
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1037/a0021329
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1073/pnas.0903620106


Cognitive Offloading in the Age of Artificial Intelligence 

Mind and Society 42 Volume 15 | Issue 2 | 2026 
 

Risko, E. F., & Dunn, T. L. (2015). Storing information in 
the external world: Metacognition and cognitive 
offloading. Consciousness and Cognition, 36, 398–
410. https://doi.org/10.1016/j.concog.2015.03.006 

Risko, E. F., & Gilbert, S. J. (2016). Cognitive offloading. 
Trends in Cognitive Sciences, 20(9), 676–688. 
https://doi.org/10.1016/j.tics.2016.07.002 

Risko, E. F., Gilbert, S. J., & others. (2019). Cognitive 
offloading and attention in modern environments. 
Trends in Cognitive Sciences. 

Roy F. Baumeister & Vohs, K. D. (2007). Research on 
cognitive resources and self-regulation.  

Skulmowski, A. (2023). Cognitive architecture and 
digital learning environments. Educational 
Psychology Review, 35, 101–120. 

Sparrow, B., Liu, J., & Wegner, D. M. (2011). Google 
effects on memory: Cognitive consequences of 

having information at our fingertips. Science, 
333(6043), 776–778. 
https://doi.org/10.1126/science.1207745 

Sweller, J. (1988). Cognitive load during problem 
solving: Effects on learning. Cognitive Science, 
12(2), 257–285. 
https://doi.org/10.1207/s15516709cog1202_4 

Sweller, J., Ayres, P., & Kalyuga, S. (2011). Cognitive load 
theory. Springer. 

Thomas, J., & Harden, A. (2008). Methods for the 
thematic synthesis of qualitative research. BMC 
Medical Research Methodology, 8, 45. 
https://doi.org/10.1186/1471-2288-8-45 

Wegner, D. M. (1987). Transactive memory: A 
contemporary analysis of the group mind. In B. 
Mullen & G. R. Goethals (Eds.), Theories of group 
behavior (pp. 185–208). Springer. 

 
 

https://doi.org/10.1016/j.concog.2015.03.006
https://doi.org/10.1016/j.tics.2016.07.002
https://doi.org/10.1126/science.1207745
https://doi.org/10.1207/s15516709cog1202_4
https://doi.org/10.1186/1471-2288-8-45

