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St A8 # 2025 # Microsoft 3R
Carnegie Mellon University 3
319 knowledge workers WX
study |

g9 research ¥ U1 7T b 519
QT BT Al O SIT&T WRINT 81T @ ar
ggd BH critical thinking #d 81

STe AT Al 0 ST rely P @Td
&, dI 37PT independent
problem-solving skills HHSIR &
Tt &1 A 37Tl workers BT
focus information gathering &
B information verification @1
@ shift 81 T €, b 37eTrar st
g problem-solving TR 37T
focus T dT 379 39 910 W shift &1
T & b existing system H Al
use @b 3 automate B B

666 T W g8 T 3R study |
T 7T {6 frequent Al use 3R
critical thinking scores H
significant negative correlation

|

Microsoft
April 2025

Forbes
14th March 2025

Microsoft
April 2025

MDPI
3rd January 2025
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https://
www.microsoft.com/

en-us/research/

publication/the-
impact-of-generative-
ai-on-critical-thinking-

self-reported-

reductions-in-
cognitive-effort-and-
confidence-effects-
from-a-survey-of-
knowledge-workers/

https://

www.forbes.com/
sites/
charlestowersclark/
2025/03/14/how-ai-
changes-critical-
thinking-new-

microsoft-research-
findings/

https://
www.microsoft.com/

en-us/research/wp-
content/uploads/
2025/01/
lee 2025 _ai_critical_t
hinking_survey.pdf

https://

www.mdpi.com/
2075-4698/15/1/6
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BT AT ¢ fob foaT samer Al
use, 3a1 BH critical thinking
Bt 21 0% NS Il reason https://
AT AT cognitive offloading WWW.psypost.org/ai-
®Y| Cognitive offloading T T&T tools-may-weaken-
3 | 9TV Aa@d g fo5 @ 379 Hiem are PsyPost

BT Al BT outsource B A &,
TR 3APT Ao BT € SRR TE
TSt | gHb 37eTal Teb ITd I8 Ml
JHA 31T$ {3 outsourcing young
A H ST 8|

Greek philosopher Socrates
3 (GeBRrel) A Y febelTel feta ST et
feRTer fdsa e

Socrates T &gAT T fds writing &
@I BT "wisdom @I illusion”
firentt - 378 T 35 A g T
&, Wfehd 39cT W a1 B A&l ST |

S RE S1F 1970s A 51
calculators 31T, T educators &1
> BT AT fds g3l BT maths B
ability @ g1 SITQIY

a1 fSieatt Pt o basic skill & T8l
A are | Afes 1e A o
calculators T &l dXld H use
fesa

critical-thinking-skills-
by-encouraging-

cognitive-offloading-
study-suggests/

21st March 2025

https://
rootededu.com/
plato-would-like-to-
remind-you-writing-is-
a-technology-not-a-
natural-human-
competency-
provocative-
questions-in-the-age-
of-ai-vol-1/

Rooted
22nd September 2023

https://
uniliterate.com/

2024/11/if-socrates-

feared-writing-what-

would-he-say-about-
ai/

Uniliterate

https://miva.edu.ng/
the-fear-is-both-ways-
ai-reliance-vs-ai-
readiness/

Miva
27th June 2025

https://
www.nytimes.com/
1975/01/05/archives/
a-kind-of-liberation-
vs-the-undermining-
of-basic-skills-
educators.html|

The New York Times
5th January 1975
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ar g} BT arithmetic ¥ FW httos://
ps:
339 concepts Bl oAb Teacher Education ; :

) files.eric.ed.gov/

4 understanding 9T 3R 3Ad 3icx ~ Advancement Network fulltext/
mathematical ideas develop Journal EJ1422026.pdf

gVl

Al & 98d internet 7 1t AR brain
TR ggd RN erar a7l 2011 H
Betsy Sparrow 3iR 3T team
T research @1 ST §gd famous
gl
34 "Google Effect" AT "Digital
Amnesia" ®gd 81 3R fGHTT BT
qdT & fos BIE I Google W A
GlTQ‘ﬁ,HTﬂTZ%‘@fstoreWﬁ
energy waste el BTl

37 fSHTT & UdT & fos 18 e
Google W fid SITQr, ar ar 37
store B H energy waste T&l
PRAT| S 39 Tt fpdte § B8
T word UeT 3iR 3TBT Adatd
e & foi 37 google T

U & Navigation @<AT AR brain
& flT a9 demanding tasks &
I UF 21 g9 fAT brain &1 TH
f&T hippocampus use BIdT g1

P$® anthropologists T a1 TET
T "I © T navigation &1 aoTg
Y & $AHI P Areared bl SR
el

S fds london H taxi drivers @1
25000 streets P ITE IGAT USdT &
ST 37 brain &7 structure
EESESIGIE

National Library of
Medicine
14th July 2011

The Decision Lab

The Decision Lab

Science Direct
2015

Scientific American
7th May 2021

The New York Times Style

Magzine
10th November 2014
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https://
pubmed.ncbi.nlm.nih.

gov/21764755/

https://
thedecisionlab.com/

biases/google-effect

https://
thedecisionlab.com/

biases/google-effect

https://
www.sciencedirect.co

m/science/chapter/
bookseries/abs/pii/
S50079612315000382

https://
www.scientificamerica

n.com/article/how-
gps-weakens-
memory-mdash-and-
what-we-can-do-
about-it/

https://

www.nytimes.com/
2014/11/10/t-
magazine/london-taxi-
test-knowledge.html?

smid=nytcore-ios-share
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3R 39T hippocampus F&T &1

STaT 2l

319 Hippocampus &t

navigation & fq S 8T €, A

episodic memory

future imagination, IR

concepts connect & & faig 1t

ST B

Human brain body T &% 2%

& €, wifdsT 20% energy
consume HAT &l

3If@T evolution 7 8H "cognitive
miser" AT AT BT § dBopd
AT B - 8H BH A BH mental

effort BT dTEd €1 3R STeT it

FEHTT &I 1 HebT i) el 29 A

I B T & B

e 91 problem 3 € fds gAR

Brain &I learn &3 & faiw
friction TRV | 3BT BIS

challenge =Mfq axAT a1 P& it

TE HIEdT 81 ST 3779 g

struggle B & : AEd &, TeAdt
B 8, T A try B & aH 31Tads
brain & networks strong gid &1

Nature Human Behaviour
5th October 2023

Frontiers
4th January 2012

Scientific American
February 2023

Routledge Handbook of
Bounded Rationality

The Guardian
18th October 2025
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https://
www.pnas.org/doi/

10.1073/
pnas.070039597

https://
www.nature.com/

articles/
s41562-023-01706-6?
utm_source=chatgpt.
com

https://
www.frontiersin.org/

journals/human-
neuroscience/articles/

10.3389/
fnhum.2011.00173/
full?
utm_source=chatgpt.
com

https://

www.sciencedirect.co
m/science/article/pii/

S0959438822001623
http://
www.keithstanovich.c
om/Site/
Research_on_Reasoni
ng_files/
Stanovich Viale Boun
ded.pdf
https://
www.theguardian.co
m/technology/2025/

oct/18/are-we-living-
in-a-golden-age-of-
stupidity-technology
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Research Y gdrdt & fos St @ImT
brain games Weld &, 3T National Library of https://
6 attention, processing speed, Medicine pmc.ncbi.nlm.nih.gov/
3R motor response time ® April 2018 articles/PMC5930973/
improvement 81T gl
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