For millennia
humans have relied
on one another to
recall the minutiae
of our daily
goings-on.

PSYCHOLOGY

How Google
Is Changing
Your Brain

By Daniel M. Wegner
and Adrian F, Ward Now we 1'ely on
“the cloud”-and
it is changing how
we perceive and

_ L remember the
A couple receives an invitation to a birthday party.
Through long experience, each intuitively knows what to do world a-I'Olllld us
next. One partner figures out whether the dress code is formal .
or casual. The other makes 2 mental riote of the time and place
of the gathering so that they don't forget, _

To some degree, we all delegale mental tasks to others. When
presented with new information, we automatically distribute ‘
. responsibility for remembering facts and concepis among members of our particilar social group, recalling some things on our own

- and trusting others to remember the rest. When we can’t remember the right name or howto fix a broken machine, we simply turn to
* someone else charged with being in the know. If your car is making a clunking noise, you call Ray, your gearhead friend. Can't
remember who starred in Casablanéu? Marcie, the movie buft, knows, All types of knowledge, from the prosaic o the arcane, get
' . - apportioned among members of the group, whether the soeial unit in question is a married
couple or the accounting department of 2 muliinational corporation. In each case, we don’t
only know the information stored within our own minds: we also “know” what kinds of
information other members of our social group are entrusted with remembering,
This divvying up avoids needless duplication of effort and serves to expand the memory capacity of the group
as a whole. When we off-load responsibility for Specific types of infermation to others, we free up cognitive
‘resources thal otherwise would have been used to remember this information; in exchange, we use some of
these resources to increase our depth of knowledge in the areas for '
which we are responsible, When group members share responsibil-
ity for information, each member has access to knowledge both
broader and deeper than could be obtained alone. Distributed
- memory binds the group together—any one individual is incom-
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plete without being able to draw on the collective knowledge of
the rest of the group. If separated, our birthday couple would
be at a loss: one partner might wander the streets in top hat
and tails while the other would arrive at the party on time
wearing a sweatshirt.

“This tendency to distribute information through what we
call a “transactive memory system” developed in a world of face-
to-face interactions, one in which the human mind represented
the pinnacle of information storage. Yet this world no longer
exists. With the development of the Internet, the human mind
has been reduced from a powerhouse to an also-ran.

Inviting the iPhone’s Siri into one’s social group changes ev-
erything, Our work suggests that we treat the Internet much
like we would a human transactive memory partner. We off-load
mernories to “the cloud” just as readily as we would to 2 family
member, friend or lover. The Internet, in another sense, is also
unlike a human transactive memory partner; it knows more
and can produce this information more quickly. Almost all
information today is readily available through a quick Internet
search. It may be that the Internet is taking the place not just of
other peoplé¢ as external sources of memory bui alse of our own
cognitive faculties. The Internet may not only eliminate the

" need for a partner with whom to share infermation—it may also

undermine the impulse to ensure that some important, just
learned facls get inseribed into our biological memory banks.
We call this the Google effect.

A NEW PARTNER .

ONE RECENT EXPERIMENT from our group demonstrated the extent to
which the Internet is beginning to replace a friend or family mem-
ber as a companion in sharing the daily tasks of remembering.
Betsy Sparrow of Columbia University, Jenny Liu, then at the Uni-
versity of Wisconsin-Madison, and one of us (Wegner) asked par-
ticipants to copy 40 memorable factoids into a computer (for
example: “An ostrich’s eve is bigger than its brain™). Half of the
people in the experiment were told that their work would be saved
on the computer; the other half were told that it would be erased.
Additionally, half of each group was asked to remember the infor-
mation, whether or not it was being recorded hy the computer.

We found that those who believed the computer had saved
the list of facts were much worse at remembering. People
seemed to treat the computer like the transactive memory part-
ners that we started studying decades ago: off-Ioading informa-
tion to this cloud mind rather than storing it internally. Strik-

ingly, this tendency persisted when people were explicitly.

asked to keep the information in mind. K seems that the pro-
pensity for offloading information to digital sources is so
strong that people are often unable to fix details in their own
thoughts when in the presence of a cyberbuddy.

Another of our group’s experiments looked at how quickly

we turn to the Internet when trying to answer a question. To
test this idea, we nsed what psychologists call a Stroop task,

Remembering is traditionally a social enterpﬁse. One
person knows how to cook a turkey. A partner recalls
how tofix the leak in the sink.

IN BRIEF L

The Internet changes everything. With nearly ubiqui-
- tous online access, many people may first perform a
smartphone search rather than calling a friend.

Daniel M. Wegner was John Lindsley Professor of Psychology in
Memory of Williarn James at Harvard University, He studked transactive
mermory and thought suppression, among other things. Wegner died

in July after a long illness. The American Psychological Society noted
that "his memaory will live on, not just in the creativity and breadth of
his contribution to psychological science, but also in the obvious joy \7 ;
he took from his research, as imparted to his students, and in hiswriting™ /%

Adrian F. Ward received his Ph.D. in psychology at
Harvard with Wegner as his adviser. His dissertation
focused on ways peaple blur the boundaries between
the Intemet and the sell, He is now a senior research
associate at the University of Colorado at Boulder.

wherein participants examine a series of words in different col-

ors and must identify the color of each word while disregarding
the meaning of the word. By measuring how quickly they name
each word's color, we can tell to what extent each word captures
their attention. If they are relatively slow to name the color, we
assume the meaning of the word is relevant to something they
are thinking about. For example, people who have been deprived

 of food for 24 hours are slower to name the color of a word for a

Particular food relative to people who are well fed. Becanse
food-related words are relevant to the subjects’ current needs,
these words are nearly impossible to ignore and consequently
elicit slow reaction times.

In our experiment, participants completed two Stroop tasks:
one after responding to easy trivia questions and another after
trying to respond to hard ones. The words in these Stroop tasks
were Telated either to the Intefnet—Google in red letters or
Yahoo in blue, for instance—or to general brand names—Nike in

“yellow or Target in green, among-others.

AN ALL-KNOWING FRIEND
WE FOUND a particularly striking effect after asking hard trivia
questions—that is, questions participants could not answer on
their own (for instance, “Do all countries have at least two colors
in their flags?”). People slowed significantly in answering the col-
or of Internet-related words but not general brand-related
names, suggesting that the Internet comes to mind quickly when
people do not know the answer to a question. Apparently, when
we are faced with requests for information we do not know, our
first impulse is to think of the Internet—our all-knowing “friend”
that can provide this information to us after a simple tap of the
finger or effortless voice command. As we off-load responsibility

for many types of information to the Internet, we may be replac-

ing other potential transactive memory partners—friends, fami-
ly members and other human experts—with cur ever present
connection to a seemingly ommiscient digital cloud.

* In many ways, this transition from distributing information
among members of a transactivé social network of friends and

Being online all the time changes the subjective sense
of self as borders between personal memories and in-
formation distributed across the Intemet start to blur,
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acquaintances to the digital cloud makes sense, On the face of it,
the petabytes dispersed throughout the Internet bear some re-
semblance to what is in a friend’s head. The Internet stores in-
formation, retrieves it in response to questions and even inter-
acts with us in surprisingly human ways, remembering our
birthday and even responding to voice commands.

In other ways, the Internet is not like any person we have
ever met before—it is always present, is always on and knows
virtually everything. The information you can get to with a
smartphone is vastly greater in scope than can be stored by any
single person—or, many times, entire groups. It is always up-to-
date, and, barring a power blackout, it is not subject to the dis-
tortion and'forgetfulness that afflicts the memories ensconced
inside our heads. ’

_ The Internet’s astounding’ efficiency contrasts sharply with
older search methods. Asking friends for information often
requires tracking them down, hoping they know the desired fact,
and waiting through hemming, hawing and a throat clearing or
two as they search their own memories for an answer. Similarly,
finding information in a book may involve driving to a library,

The information retrieved

from the Internet now
arrives sometimes more

quickly than what we pull
out of our own memories.

fumbling through a card catalogue and wandering through
shelves before the desired material is finally located. The very act
of seeking a fact or quotation from an acquaintance or a reference
book emphasizes our reliance on external information sources.
Google and Wikipedia have changed all that. The distinction
between the internal and the external-what resides in our
minds as opposed to what a friend knows—changes radically
when the confidant is the Internet. The information retrieved
from the Internet now arrives sometimes more quickly than
what we can pull out of our own memories. The immediacy with
which a search result pops onto the screen of 2 smartphone may
start-to blur the boundaries between our personal memories .
and the vast digital troves distributed across the Internct. We

. tecently performed experiments at Harvard University to test

the extent to which people incorporate the Internet into a sub-
jective sense of self. In this study, we again tried to ascertain
how our thoughts turn readily to search engines when' con-
fronted with a trivia question. Before conducting the research,
we devised a scale measuring how people assess the capabilﬁty
of their own memories. Someone who agrees with the state-
ments “I am smart” and “I am good at remembering things”

. may be said to have high cognitive self-esteem.

Next we asked people to answer trivia questions with or with-

out the assistance of Google and then asked them to rate them-
selves on this scale. Cognitive self-esteem was significantly high-
er for those who had just used the Internet to search for answers,
Incredibly, even though answers came verbatim from a Web site,
People in the study had the illusion that their own mental ca-
pacities had produced this information, not Google.

To ensure that people had not felt smarter simply because
they were able to answer more questions with the assistance of
Google, we followed with a similar study in which those who
did not use the search engine received false feedback that they
had given the right answers to almost all the trivia questions.
Even when participants in both groups believed they had per-
formed equally well, those who had used the Internét reported
feeling smarter.

These results hint that increases in cognitive self-esteem
after using Google are not just from immediate positive feed-

~ back that comes from providing the right answers. Rathen,

using Google gives people the sense that the Internet has
become part of their own cognitive tool set. A search result was
recalled not as a date or name lifted from a Web page but as a
product of what resided inside the study partici-
pants’ own memories, allowing them to effec-
tively take credit for knowing things that were a
product of Google’s search algorithms. The psy-
chological impact of splitting our memories
equally between the Internet and the brain’s
gray matter points to a lingering irony. The
advent of the “information age” seems to have
created a generation of people who feel they
know more than ever before—when their reli-
ance on the Internet means that they may know
ever less about the world around them.

Yet perhaps as we become parts of the “Inter-
mind,” we will also develop a new imtelligence,
one that is no longer anchored in the local memo-
ries that are housed only in our own brains. As
we are freed from the necessity of remembering facts, we may be
able as individuals to use our newly available mental resources
for ambitious undertakirigs. And perhaps the evolving Inter-
mind can bring together the creativity of the individual human
mind with the Internet’s breadth of knowledge to create a better
world—and fix some of the set of messes we have made so far.

As advances in computation and data transfer blur the lines
between mind and machine, we may transcend some of the
limits on memory and thought imposed by the shortcomings of
human cognition. But this shift does not mean that we are in
danger of losing our own identity. We are simply merging the
self with something greater, forming a fransactive partnership
not just with other humans but with an information scurce
more powerful than any the world has ever seen.

! MORE TO EXPLORE |

Transactive Memory: A Contemporary Analysis of the Group Mind. Daniel M, Wegnerin
Theories of Group Behavior. Edited by Brian Mullen and George R Goethals. Springer, 1985,
Google Effects on Memory: Cognitive Consequences of Having Infarmation at Our
Fingertips. Betsy Sparrow et al.in Science, Vol. 333, pages 776-778; August 5, 2011,

- SCIENTIFIC AMERICAN ONLINE

Read a remembrance of the late Daniel M. Wegner from a former graduate student
at ScientificAmerican.com/dec2M3/wegner

S -

December 2013, ScientificAmerican.com 61



