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The internet is rapidly changing how we find and share infor-
mation, serving as a “digital expansion of the mind” that is
almost always available and easy to use (Marsh & Rajaram,
2019). In our target article, we drew on basic cognitive sci-
ence findings as well as research on other external memory
devices to discuss and make predictions about “cognition in
the internet age.” Seven commentaries replied to our article;
they raised many interesting and important points, too many for
us to summarize here. Our reply identifies five questions high-
lighted by the commentaries that we believe are critical for the
future course of research, beginning with whether the internet
is any more likely to change cognition than past technologi-
cal advances, and then clarifying what we mean by “changing
cognition.” The third question addresses the agency of internet
users, in part because the commentaries sometimes diverged on
this issue. We then touch briefly on the relevance of individual
differences in the internet age before concluding with implica-
tions for the basic science of memory. To be clear, these five
questions are not exhaustive with respect to either the ideas pre-
sented in the commentaries or the many considerations about the
mind-internet interaction that will continue to emerge. Instead,
we draw these questions from the ideas presented in our target
article and the commentaries to offer a research framework for
students of memory and cognition.

Question 1: Is the Internet Really Different?

Several of the commentaries note how new technologies
often bring questions about the implications for human cog-
nition (Hamilton & Benjamin, 2019; Russell, 2019; Yamashiro
& Roediger, 2019). In effect, the question is whether “the inter-
net [is] a qualitatively different shift in technology, or. . . solely
the technology of the moment” (Russell, 2019)? Yamashiro and
Roediger (2019, Table 1) directly compare the properties of the
internet to those of other technological innovations, such as radio
and television. In that sense, we agree the internet is not that
new—but there are also major differences in the ways in which
the internet is permeating our mental lives compared to, say,
radio or television. For example, radio and television provide
easy and fast access to information, but at any given time the
information one is searching for may simply not be available.
(Imagine relying on these sources if you suddenly wanted to
know the capital of Madagascar, for example.) Of course, it’s
not simply a matter of all content being available; as Hamilton
and Benjamin (2019, p. 43) note, “one cannot become an expert
birder by having a hard drive full of bird photos,” but that concern
is true whether one hoards bird books or listens to bird songs
on the radio. What is particularly striking, and unique, about
internet use is its interactive nature. The internet allows the user
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to easily and rapidly probe for information, store and retrieve
information, or engage in social interaction in ways that prior
technological tools did not. Will this change the user’s memory
and cognition? This is an empirical question.

Question 2: What does it Mean to Change Cognition?

We believe the internet is such a dramatic change that we
raised the question of whether it changes cognition, but what
does that question mean? Risko (2019) used an analogy about
furniture to illustrate how this question might be interpreted
differently; treating furniture as cognitive processes, the ques-
tion is whether one gets new furniture or rearranges the existing
furniture. We certainly did not mean to imply a complete redec-
oration of the cognitive landscape—change in an evolutionary
sense happens over a much longer time scale. But we do know
that extensive experience can lead to local structural changes
in the brain; experienced cab drivers, for example, have larger
posterior hippocampi and smaller anterior hippocampi than con-
trol subjects (Maguire et al., 2000). So, in structural terms,
to the extent that people’s experiences and behaviors shift in
a persistent way with technology, such changes may eventu-
ally be reflected in the brain’s architecture over a long time
period.

As Risko (2019) notes, the less controversial question
involves asking whether internet usage changes the particular
processes brought to bear—for example, people may be less
likely to retrieve information from memory and instead rely on
different cognitive processes to find the information online. Is
this simply rearranging the furniture, or is it changing the size
of the furniture? It doesn’t change the basic process of retrieval
if people do it less often than they did pre-internet, but it may
make it less prominent in the room. Experimentally, the com-
parisons are between an individual working on her own and an
individual with access to the internet. Different processes might
be activated, or the relative reliance on various process might
change when, for example, one uses the internet to search for,
communicate, and edit information, as compared to doing the
same things offline in more traditional environments.

Question 3: How much Agency does the Internet
User have?

As Wang (2019) emphasizes in her commentary, when we
search for information on the internet or use social media to
connect with others, we as users decide what to search for, which
links to click, whom to follow, or what to edit. Our personal
history guides these decisions and our selections customize the
search engine (e.g., Google) results further. Of course, we can
also choose the books we read, who we mail our photos to,
and whether or not we listen to a particular speaker, among
many other choices. However, as we noted in our target article,
the internet provides exponentially more choice points than do
traditional media, and in this sense allows more agency and is
“shaped by the people who use it” (Hamilton & Benjamin, 2019,
p- 42).

Nonetheless, as Russell (2019) notes in his commentary, the
results to our searches are constrained—for example, by the

system design and the user interface. Willingham (2019) notes
that people rarely look beyond the first page of google results,
but what appears on the first page of results may be paid spon-
sorships or driven by what other people are currently searching
for. Algorithms select and order content, and we can only gather
what the system and the user interface deliver. A similar issue
arises with social media; for example, an algorithm determines
which stories and posts are prominently displayed in our news
feeds. In both cases, our agency drives what stories and posts we
seek, but our choices are limited by the structure of the system.

We can also ask whether agency is always positive. As dis-
cussed in our target article, people can search for information
that confirms their beliefs and join echo groups that reiterate their
worldview. Agency in this manner can lead to attitude polariza-
tion (Wang, 2019) and shape cognitive structures in increasingly
constrained ways. Also, our agency at one point in time pro-
vides fodder for distraction at another, leading to advertisements
peppered on the page that reflect the user’s history of online
shopping.

Another interesting question involves the conclusions users
draw when they fail to find what they are looking for. The internet
may appear bottomless in terms of content but as Willingham
(2019, p. 21) notes “. . .you actually can’t always find what you
hope to [find].” Furthermore, once-working links disappear and
content changes (Russell, 2019). Such missing information may
lead the user to incorrectly assume that the information does
not exist at all, or is not worth knowing (Russell, 2019) when
perhaps the problem is that the information simply does not
exist on the internet or the user did not choose search terms
wisely.

Question 4: What about Individual Differences?

Cognitive psychologists often do not examine individual
differences, preferring to focus on general cognitive processes
(the major exception being working memory, which clearly
varies across people, with predictive power for many tasks;
e.g., Engle, 2018). In a recent target article in this journal,
Logie (2018) makes a very persuasive argument that such an
approach risks losing important information. Oftentimes there
is more than one way to approach a task; for example, people
vary in their ability to form mental images, with corresponding
differences in the brain areas activated when they mentally
rotate figures (Logie, Pernet, Buonocore, & Della Sala, 2011).
In the same way, people vary in how they use the internet. For
example, a minority of users is responsible for the majority of
content, resulting in substantially more “followers” than content
creators on social media (Wang, 2019). In another example,
by one estimate, 2% of the population suffers from internet
addiction (Poli, 2017). They experience problems such as the
prioritization of online over real life relationships or excessive
online gambling or shopping. Working memory will matter (it
likely predicts susceptibility to clickbait and advertisements, for
example), but so too will personality, social connectedness, and
even boredom. Individual differences remain important even as
we ask whether the individual is still the ideal unit of analysis
in an environment where group interactions are common
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(Yamashiro & Roediger, 2019; Risko, 2019). Asking and
answering questions about why some people use the internet so
differently than others (and what consequences that may have
for belief and memory) will clarify both individual and group
behavior.

Question 5: What are the Implications for the Science of
Memory?

The commentaries suggested ways that “cognition in the
internet age” may change the science of memory. In this context,
we anticipate at least two major themes for how the cogni-
tion—internet interaction may change the questions we ask going
forward.

First, are the same processes recruited when people use
the internet to perform tasks once done purely offline? It will
be important to determine whether the concepts and units
described in traditional memory textbooks are useful when
examining how remembering works when interacting with the
internet. In this vein, Storm (2019) asks how to define memory
retrieval in the internet age, when something might be easily
and quickly retrieved via one’s smartphone but not when rely-
ing on one’s own memory (see Risko, 2019, for a similar point
about metacognition). Hamilton and Benjamin (2019) ask about
forgetting in the internet age; for example, social media may
remind one of a memory one would rather forget, and web
pages with errors are cached and may reappear. It is worth ask-
ing ourselves what concepts are useful, and which may have
to be modified, to capture cognition in this context. Analo-
gous to the switch from oral traditions to the written word,
the internet has shifted the information processing environment,
inviting us to expand the questions we ask about the science of
memory.

Second, this change in the environment may also shift the
specific topics that engage memory scientists. The topics we
study are often influenced by the events of the world; prime
examples include people’s so-called flashbulb memories (e.g.,
Brown & Kulik, 1977) and reports of recovered memories
(e.g., Loftus, 1993). In the internet context, much attention has
been devoted to fake news and the proliferation of misinfor-
mation (the “weaponization of misinformation” as Hamilton
& Benjamin, 2019, describe it). Another example comes from
education, as explored in Willingham’s (2019) commentary.
Whether or not one believes personalized learning to be a good
thing, cognitive psychologists are likely to be attracted to the
tremendous amounts of data such systems are collecting in actual
classrooms.

Conclusions

A good research approach requires precisely testing one’s
hypotheses, developing a strong theoretical framework to offer
explanation, and knowing which questions are important to
ask. Here we have focused on the third component, with the
title of our response (Cognition in the Internet Age: What
are the Important Questions?) deliberately borrowing from
Neisser’s famous question, Memory: What are the important
questions? Neisser (1978) argued for the importance of asking

questions about how memory is used in the world. To the
extent that the internet is changing the world and pervading
our mental lives, it will suggest different research questions,
and in this sense we will understand how the internet changes
cognition.

Author Contributions

Suparna Rajaram and Elizabeth J. Marsh participated equally
in the preparation of this manuscript.

Conflict of Interest Statement

The authors declare that they have no conflict of interest.

References

Brown, R., & Kulik, J. (1977). Flashbulb memories. Cognition, 5,
73-99.

Engle, R. W. (2018). Working memory and executive attention: A
revisit. Perspectives on Psychological Science, 13, 190-193.

Hamilton, K. A., & Benjamin, A. S. (2019). The human-machine
extended organism: New roles and responsibilities of human cog-
nition in a digital ecology. Journal of Applied Research in Memory
and Cognition, 8(1), 40-45.

Loftus, E. F. (1993). The reality of repressed memories. American
Psychologist, 48, 518-537.

Logie, R. (2018). Human cognition: Common principles and individual
variation. Journal of Applied Research in Memory and Cognition,
7,471-486.

Logie, R. H., Pernet, C. R., Buonocore, A., & Della Sala, S. (2011).
Low and high imagers activate networks differentially in mental
rotation. Neuropsychologia, 49(11), 3071-3077.

Maguire, E. A., Gadian, D. G., Johnsrude, I. S., Good, C. D., Ashburner,
J., Frackowiak, R. S., & Frith, C. D. (2000). Navigation-related
structural change in the hippocampi of taxi drivers. Proceedings of
the National Academy of Sciences, 97, 4398-4403.

Marsh, E. J., & Rajaram, S. (2019). The digital expansion of the
mind: Implications of Internet usage for memory and cognition.
Journal of Applied Research in Memory and Cognition, 8(1),
1-14.

Neisser, U. (1978). Memory: What are the important questions? In M.
M. Gruneberg, P. E. Morris, & R. N. Sykes (Eds.), Practical aspects
of memory (pp. 3-24). London: Academic Press.

Poli, R. (2017). Internet addiction update: Diagnostic criteria, assess-
ment and prevalence. Neuropsychiatry, 7, 4-8.

Risko, E. (2019). Understanding the implications of internet usage for
memory and cognition: Prospects and promise. Journal of Applied
Research in Memory and Cognition, 8(1), 36-39.

Russell, D. M. (2019). Commentary on: The digital expansion of
the mind: Implications of internet usage for memory and cogni-
tion. Journal of Applied Research in Memory and Cognition, 8(1),
33-35.

Storm, B. (2019). Thoughts on the digital expansion of the mind
and the effects of using the internet on memory and cognition.
Journal of Applied Research in Memory and Cognition, 8(1),
29-32.


http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0045
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0065

COGNITION IN THE INTERNET AGE

Wang, Q. (2019). The individual mind in the active construction of its
digital niche. Journal of Applied Research in Memory and Cogni-
tion, 8(1), 25-28.

Willingham, D. (2019). The digital expansion of the mind gone wrong in
education. Journal of Applied Research in Memory and Cognition,
8(1), 20-24.

Yamashiro, J. K., & Roediger, H. L., III. (2019). Expanding cognition:
A brief consideration of technological advances over the past 4000

49

years. Journal of Applied Research in Memory and Cognition, 8(1),

15-19.

Received 23 January 2019;
accepted 24 January 2019


http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30009-9/sbref0080

	Cognition in the Internet Age: What are the Important Questions?
	Question 1: Is the Internet Really Different?
	Question 2: What does it Mean to Change Cognition?
	Question 3: How much Agency does the Internet User have?
	Question 4: What about Individual Differences?
	Question 5: What are the Implications for the Science of Memory?
	Conclusions
	Author Contributions
	Conflict of Interest Statement

	References

