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1. Introduction

Mental models are a widely applied approach in psychology that is used to explain
people's cognitive acts. The construction of models (including in philosophy) and their
application in explaining complex phenomena is discussed, for example, by Williamson
(Williamson, T., 2017). For him, progress in philosophy occurs through the construction of
better models that represent the structure of the studied phenomenon more adequately. When
we talk about mental models, we mean the integrated representations of the world that allow
for contextualizing information that comes from the world and action that is based on that
information.

In this sense, mental models are not simply a representation of a phenomenon, but a
set of integrated representations that are so related to each other that they are like a map of the
world that orients the knowing agent. It is difficult to point to isolated representations. The
representation of the color green from a traffic light has meaning beyond the representation
itself. This representation is related to other information and, combined with it, gives us
meaning — we can cross the street, for example.

Mental models have been used by psychologists for at least 60 years, with no
systematic study of their relationship to epistemological externalism or internalism (Johnson-
Laird, P., 1983). An implicit acceptance of an internalist framework of explanation can be
found in the theory of these cognitive mechanisms, but contemporary findings in the fields of
cognitive science, cultural anthropology, computer modeling, etc. tilt the scales more and
more in favor of an externalist explanatory model. The dissertation attempts to defend the
externalist project in considering mental models as cognitive mechanisms.

The present study uses a wealth of empirical data, which is brought forward as a
continuation of the naturalized epistemology project. Therefore, mental and neural models are
treated here as identical. This identity is assumed in the present work.

Since much of the dissertation follows the project of naturalizing epistemology, it is
not surprising that studies from fields such as primatology, ethology, cultural anthropology,
endocrinology, psychology, neuroscience, behavioral genetics, social science, etc. have been
used to epistemological externalism and its varieties became established as the main
explanatory framework of mental models.

Thus added, the objectives of the dissertation have several tasks to be accomplished.
The first is to briefly reconstruct the debate between internalism and externalism. In carrying
out this task, it will be shown that there are grounds for preferring externalism to internalism
in analyzes of knowledge, reasoning, and the intellectual virtues. The second task is to
analyze the concept of "mental model". Included in this task is the conceptual analysis of the
concept of 'model’ and why a mental model can be assumed to be identical to a neural model.
The third task is related to demonstrating the influence of external factors on the expression of
the model and how it functions. The fourth task is to show that there is an intellectual virtue
tied to mental models that is of an externalist type.



The methods used in the dissertation are conceptual analysis, interdisciplinary
approaches from the fields of cultural anthropology, neuroscience, psychology, etc., empirical
data and analogy. In defense of the use of interdisciplinary approaches, the fact that
philosophy, epistemology in particular, has passed the in-depth study of mental models in
relation to internalism and externalism is used. Mental models are used in the mentioned
disciplines and therefore their methods are appropriate in their study.

The structure of the dissertation follows a certain logic. It is: if mental models are
influenced primarily by external factors and there are intellectual virtues that are not of the
internalist type, then externalism should be preferred as an explanatory framework. Culture
and technology have a proven impact on the structure and functioning of mental models.
Culture and technology are external to the knower. The reliability of different mental models
that arrive at the same result cannot be explained by reference to mental state or reflective
capacity, which are internalist criteria. Externalism is therefore the preferred explanatory
framework when we examine mental models. This structure is developed in subsequent
chapters.

From the examined goals, tasks and methods of the dissertation work, it can be
concluded that the majority of the literature used will not be from the field of epistemology. In
view of the defended thesis and the attempt to solve the problem neuro-mentally, as well as
the fact that mental models are not sufficiently considered by philosophy, we can argue that it
is imperative to include primarily literature external to the theory of knowledge. This
literature comes primarily from neuroscience and its offshoots, but there are works from other
disciplines already mentioned that have an established tradition of using "mental models" as
terms.

1. A historical overview of studies of knowledge from internalism and
externalism

Plato was among the first to deal more thoroughly with the study of knowledge. He
sees knowledge as composed of three parts: belief, justification, and truth. In the dissertation
work, | have chosen to keep belief as belief, not as conviction. What is meant by "belief" is
propositional belief. Belief carries with it a reference to the doxastic conviction of a
proposition, and is therefore avoided.

Internalism of knowledge defends the proposition that knowledge is grounded in the
knower's access to it. We always have the opportunity to consciously reach the foundations of
our knowledge. Some internalist positions argue that the mental state itself grounds beliefs
(Papas, G., 2014). Moreover, there are arethic attempts of the internalist type that defend the
claim that grounding is a kind of personal responsibility of the knower, and that he has a duty
to conduct the inquiry in a sufficiently skeptical and rigorous way to arrive at knowledge.
Externalism defends the position that the need for access is not a sufficient condition, and
often not a necessary one, for us to have grounded knowledge. According to externalists, there
are other things beyond mental states that justify our beliefs.



Payer summarizes the positions internalists hold. He (2001, p.108) writes that the main
positions of internalism are the following:

" (i) The strongest form of internalism defends an internalism of access with respect to
all beliefs one holds (Bonjour exemplifies a defense of this position in his coherentist period).

(if) An intermediate form of internalism is inferential internalism, but here it is denied
that one needs special access to immediate grounds (Fumerton defends this view).

(iii) The weakest form of internalism accepts all forms of access internalism.
According to this position, the fact that a base is adequate must be determined internally, but
one does not need special access to whether that base is adequate.'

Audi (2003, p. 244) and Karageorgieva (2013, p. 71) mainly consider the internalism
of justification as more accessible to analysis than the internalism of knowledge, and it is this
that is mainly considered in the dissertation. It should be said, at least, that knowledge
internalism defends the position that we have knowledge when we can articulate our grounds
for that knowledge. The problem with this position is that it doesn't tell us much about the
truth of our beliefs, and so most internalists engage in justification analysis. The dissertation
examines the internalism of foundationalism and coherentism as theories of justification.

The position of internalist foundationalism can be summarized as follows: Knowledge
is something based on irreducible apprehension. This irreducible understanding is often not
accessible. An example is foveal vision (Wang et al., 2011; Gloriani AH & Schiitz AC, 2019;
Tuten, S. & Harmening, M., 2021). Chisholm criticizes foundationalism on the grounds that
validity claims rest on the probability that a belief is true, and when it comes to probability,
reference to external factors is mandatory ( see Karageorgieva 2013).

Regarding coherentism, Lehrer argued (1974, p. 154): “...a belief is fully justified if
and only if it coheres with a belief system.” According to this requirement, in a belief system,
each belief must cohere with the others, if we want to have justification. On the same page,
Lehrer continues: "'S is fully justified in believing that p if and only if p coheres with other
beliefs belonging to a belief system of type k.". Coherentism and its criteria are well discussed
by Bonjour (1988, pp. 92-99), but the problem with coherent beliefs is that they tell us
nothing about the truth of the beliefs. We can have untrue but well-coherent beliefs.

Externalists argue that we have knowledge when we have a true belief that is produced
by a reliable process, even if we do not have access to the process itself. Nagel (2014, p. 64,
ch. 5) argues: “If it is a fact... and you relate to that fact in the right way... then you know...
even if you cannot explain the reasons for it. Externalists are content to accept that sometimes
we not only know something, but also have special first-person access to how we know it. But
from an externalist perspective, this insight into how we know is a bonus, not something that
should generally accompany all knowledge. Externalists argue that requiring such insight
always into how we know risks allowing a vicious cycle.” Conscious access is optional,
according to externalism. It may be desirable, but there are many types of knowledge that do
not require any special access to the foundations.

Since externalism is committed to truth, these reliable processes must somehow follow
truth. One of the first externalist ideas developed by Nozick (1983, pp. 172-176) proposed
four conditions for knowledge. They are 1) p is true; 2) S believes that p; 3) If p is not true, S



would not believe that p; 4) If p is true, then S believes that p. This is the so-called tracking
theory. Let us consider what standards of reliability Goldman gives (Epistemology and
cognition, 1988, p. 26). According to him, criteria of reliability are "processes, methods,
systems, or what have you" that produce beliefs, and those beliefs that are true exceed some
evaluative threshold. He argued: "Reliability then consists in the tendency to produce a high
truth ratio of beliefs.”

Externalism is also concerned with the environment in which the process is reliable. A
boat made for lake fishing is only as reliable as it is in the environment for which it was made.
Epistemological externalism is entirely relevant to the aims of the thesis, because the
environment in which our mental models operate determines reliability to a significant degree.

2.1. Value of knowledge and intellectual virtues

The value of knowledge is explored by Plato in various dialogues, for example in
Protagoras. Aretic epistemology contributes to the field of theory of knowledge by examining
intellectual virtues. The aim is to understand what epistemic goods and merits are, to analyze
issues related to rationality, epistemic responsibility, good research, etc.

Virtue epistemology uses many analogies with ethics in its study (Riggs, W., 2009). In
order to master moral behavior, one must specify what behavior falls under this definition.
When we try to learn a virtue, we need to know whether it is a single thing or composed of
different things. If they are many things, then they must be connected in some way, because if
they are completely separate, then certain irreconcilable contradictions arise. Moral character,
therefore, cannot be broken down into its component parts without something being lost in the
process.

Olson (2012) misses this in his quest to reconcile the positions of virtue externalism
and virtue internalism. In his attempt to create an virtue pluralism, he forgets that if the
epistemic virtues are entirely separate from each other, then we might have paradoxes such as
an irresponsibly rational knower who would be both epistemically virtuous and non-virtuous.
Even if we consider the individual virtues, we must not forget that they are part of a single
conceptual field of study.

Much of the study of good research has its origins in Plato’'s analogy of knowledge
with the statues of Daedalus. These statues were so well made that people tied them up
because they looked like they could escape at any moment. Plato argued that knowledge is
something that is bound by our reasoning. This rationale is articulable.

Some cognitive researchers disagree with this statement. We have many kinds of
knowledge that cannot be expressed (Ryle, 1949). Other criticisms are directed at the grounds
being external to the knower. According to externalists, the criterion for articulability of
knowledge is too strong, and most of our knowledge cannot be articulable. In that case,
internalists can only defend higher-order virtues, because much good research is of the
externalist type.



The value of justification is different for cognitive mechanisms such as perception,
memory, imagination, and articulability. The first part is defended by aretic reliabilists
(representatives of externalism), while the ability to verbally declare is defended by
representatives of internalism. Virtue reliabilism, to clarify, differs from procedural
reliabilism in that virtue reliabilism is a cognitive achievement attributable to the overall
cognitive character of the knowing agent. Procedural reliabilism is concerned with the study
of those processes that manage to reliably lead to true beliefs (Hirvela, J., 2023).

Sosa (1980) emphasized that intellectual virtues are reliable and they justify our
beliefs. This is supported by research on general intelligence (1Q). People who perform well
on such tests achieve better socioeconomic status (Ganzach, 2011) and have better academic
success (Akubuilo et al., 2020).

Internalists accept the claims of reliabilism, but defend that there are other desirable
epistemic states and virtues besides reliable intellectual capacities. The internalist project
seeks to impose non-externalist normative virtues such as responsibility, which is irreducible.
Accountability has to do with more than the knower's reliability, namely his motivation,
coherence of belief, and ability to articulate. Good connoisseurs approach not only in a
reliable way, but also in the most responsible way possible, which is required by the
seriousness of good research.

Zagzebski also disagrees with Sosa about the criterion of reliability as a good basis for
knowledge (Zagzebski, L., 2000). For her, it is not clear how knowledge is superior to true
belief if both are reliably produced. Moreover, reliability is far from the primary value of the
intellectual virtues. Other values are understanding, wisdom and, as we have already
indicated, responsibility. It is these values that we admire when we try to educate ourselves in
epistemic virtue rather than simply trying to reliably arrive at some answers that are true at the
end of the inquiry.

Reliability even in the field of articulation is, according to the thesis defended, a
reliable process. When talking about virtue, there is no escaping the fact that this virtue is
such because it manifests itself persistently in time, i.e. in a reliable way. If it manifested itself
in an unreliable way, then it would be an epistemic accident rather than a virtue. Therefore,
reliability is a kind of meta-value that is defining for all other intellectual virtues.

This is so because of the very process of ontogenetic development of cognitive
abilities. The reason vision is reliable is because, over long periods of time, it has represented
some kind of advantage over organisms that have no such mechanism for knowing the
environment. Sight is a reliable advantage over organisms that have not evolved such a
mechanism. An argument against this claim is that there are organisms that lack vision and
other cognitive mechanisms, but this simply sidesteps the main issue. Clearly, vision is a
desirable cognitive mechanism for humans because it is key to their cognition and evolved
because it was reliable for the environment they needed to know to cope with its demands.

Internalists miss the point that any ability evolved because it was a reliable advantage
over the alternative of not having it. Rationality is a virtue because it leads us not to random
answers, but because it reliably guides us to the truth. Articulation is a virtue because it
reliably states the grounds on which we accept something as justification. Responsibility is a
reliable approach to research, etc.



Internalists and externalists distinguish between lower and higher knowledge, and
people should strive to acquire higher knowledge. Inferior knowledge is more characteristic of
animals because it is based entirely on reliable faculties alone. According to this distinction,
people differ in that their knowledge is coherent, reflexive, and articulate. However, this
distinction does not stand up to examination through the lens of neuroscience. Our cognitive
abilities depend on the reliable functioning of neural networks in the brain. So a cognitive
schema for higher cognition would look like this:

“S has knowledge k if and only if it can articulate the justification O for k. S can
articulate O if the center in the brain responsible for language E is working well. If E works
well, he is a reliable articulation ability. S knows k if E is a reliable mechanism.’

The aretic approach succeeds in analyzing the intellectual virtues and epistemic goods
that are not limited to knowledge alone. Good research is as important as its output, and in
some cases can be seen as a higher epistemic good. In a world where the Internet can provide
true beliefs in a 2-minute Google search, the project of aretic epistemologists becomes
increasingly important not only for defining desirable epistemic goals, but also for cultivating
desirable qualities.

2.2. Justification, justifying factors and the architecture of justification

Much of the project of internalism and externalism is concerned with finding the
grounds that make a rationale sound. The elements that are assumed to be related to how well
justified a justification is are called justifiers (j-factors). If the justifying factors are primarily
internalist, then we would prefer an internalist paradigm as the explanatory force for the
validity of the justification. We would do the same if they were mostly of the externalist type.
Goldman (2009) provides two criteria that, if proven, would tip the scales in the debate
towards an externalist explanatory framework.

The first criterion is existential. If there is at least one justifying factor that satisfies the
externalist requirements, then externalism is preferable. This is because internalism cannot
provide a satisfactory explanation for these factors, while externalism has no difficulty
accepting that there are cases in which the justifying factors are of the internalist type, but
there is at least one that is not. The second criterion is majoritarian. According to him, if most
justifying factors are of the externalist type, then internalism cannot be a preferred
explanatory framework.

There are two types of justification. One is doxastic and the other propositional. The
doxastic is the degree of conviction in a given proposition. Propositional is related to the
evidence that p at a certain time t. Alston (Alston, W., 1989, p.192) defines the justifying
factor as: "everything that affects the validity of the belief positively or negatively”. Goldman
extends this definition to a doxastic attitude by arguing that the justification of a belief or
doxastic attitude is anything that is relevant in a positive or negative way to the justificatory
status of that attitude. This extension allows one to cover causes that are not entirely states of
mind.



What justifying factors are internalist? One is when we have access to a grounding
factor and it somehow affects the grounding and/or doxastic relation to p. This approach is
called accessibilism. The other is when the mental state we are in affects in a positive or
negative way the doxastic attitude or justification. This approach is known as mentalism.

The task of externalism on the existential criterion is to find a grounding factor that we
do not have access to and that is not a mental state. Goldman suggests rules for deriving the
correct justifications. Analyzing these rules, if they are not of the internalist type, we can
conclude that the resulting grounding factor is neither accessibilist nor mentalist. Goldman
claims that through the linkage principle this can be achieved. According to this principle, we
have a justification for a doxastic relation to p in t under certain conditions. These conditions
must directly support the doxastic relation.

Internalists seek to assert that the rules are internal to S, but this design does not stand
up to closer scrutiny. Let's see why. Rules are of two types — inferential and non-inferential.
Inferential follows the rules of logic. Non-inferential are related to perception and/or memory.

Internalists argue that every perception or memory is actually an internalization of an
external fact. This means that something external becomes part of a mental state, or is simply
accessible to consciousness, and only then can it be a grounding factor. Without an external
verifier of that soundness, it simply cannot claim anything about the soundness of the
rationale. The only things it can claim with doxastic conviction are the relations between
different mental (entirely internal) states.

Goldman offers the following scheme for inferential rules (Goldman, A., 2009, p.9):

"If subject S, at time t, justifiably has doxastic relations D1, D2...,Dm to proposition g,
r..., s respectively and if proposition p has relation R to the conjunction of g, r..., s, then S is
allowed to have relation Dn to proposition p at time t.'

The doxastic attitude itself is always internal to S. The very causes of that attitude,
however, must be external to S in order to affect it in a positive or negative way. l.e. the
justifying factors must fall under the externalist criterion.

Internalists attempt to defend their project of grounding factors for non-inferential
rules by appealing to memory, and more specifically to a foundationalist theory of memory.
According to her, all recall is conscious and is a justification for believing what we retrieve
from memory. However, memory thus not only conveys grounding, but also creates it.

Heumer (1999) observes that this position has a serious flaw. If | cannot recall the
grounds for a belief, but only the belief itself, then I would be more justified in believing the
belief if the grounds were not good before, simply because | now remember the belief. If | do
not remember the grounds on which to reject it, but only remember the belief itself, according
to the foundational theory, | am justified in believing that r. A second difficulty with this
theory is that every day that I recall the grounds , that p, give a new justification for believing
in p. The memory M of p today justifies me O that p. Tomorrow the memory M + the new
recall M2 gives me greater justification O2 that p. The passage of time itself would give me a
stronger justification.

On these grounds, a foundationalist theory of memory fails to preserve the internalist
project, but it is not the only theory linking memory to justification. Preservation theory



claims that memory is simply a warehouse that stores validity in the river. Here, memory
cannot create validity, but only transmits it. This theory conveys validity over time, but may
change the degree of validity as new evidence becomes available. This theory does not need
mentalism and accesibillism because it does not depend on S's mental state at the time of
believing that p, as long as he ever had good justification that p. Having preserved the degree
of justification, that S cannot remembering his reasons for believing p does not mean that he
is any less justified in believing that p.

In order to derive a scheme of the justification that perceptions give for believing that
p, we must avoid the problem that perceptions sometimes mislead us. An analogy with law is
presented here, where facts refer to laws, and we examine whether the facts follow the word
of the law or violate it. Some such facts are direct evidence, while others are more
circumstantial. Referred to the field of epistemology, the question would be an inquiry into
what the rules of justification (laws) are, and when justification directly or indirectly violates
these laws.

Whatever we may say about the laws of justification, we can claim that they are
external to the knower. Legal laws apply to people whether they want them to or not and have
consequences. Likewise, epistemic laws, good or bad, are external and do not concern the
individual S. Goldman (1999) defends the relationship between belief and truth, realized
through a reliable process (this is procedural reliabilityism) as constitutive of knowledge.
Since most reliable processes are sensory, and without them we would know nothing about
the external world, the external environment contains and enforces the rules of reasoning.
Justifying factors are intrinsically external to S. Thus Goldman shows that, on both the
existential and majoritarian criteria, externalism has greater explanatory power than
internalism.

2.3. A critique of externalism and the problem of infinite regress

One of the problems that externalism has to deal with in terms of justification is that of
infinite regress. This problem has to do with the fact that any proof of a belief requires proof
of itself. At worst, the infinite regress problem leads to logical circularity or infinite regress.

For Bonjour (1999), the doctrine of the given provides the best answer to this problem.
He builds his argument on two assumptions, the first of which relates to the relationship
between adequate evidence and the guarantor of belief. According to him, if S has adequate
evidence, then he is justified in believing in Zalabardo (2006) calls this assumption an
evidentiary limitation on the guarantor (EL). Bonjour's second assumption is beautifully
captured in a quote from Zalabardo (p. 3):,,... a subject has adequate evidence for a
proposition she believes only if she has other warranted beliefs whose truth she believes make
the truth of the present proposition probable.’

This assumption is called by Zalabardo the inferential framework for adequate proof
(AP).

Under these two assumptions, there can be no evidence that warrants our beliefs and
that evidence lead to an unwarranted belief (from the EL and AP constraints). Zalabardo



introduces another principle by which to avoid the circularity of NC (principle of non-
circularity). According to Bonjour, it is not possible to have an unlimited number of beliefs
and, if we accept EL, AP and NC, there is no belief that is guaranteed. Therefore, externalism
cannot deal with the problem of infinite regress. Externalism is not required to accept these
three assumptions. Some authors such as Armstrong (1973, p. 166), for example, argue that
we can have knowledge that is "simple perceptual judgments". These judgments warrant our
beliefs, without the need for the evidence Bonjour speaks of. Even if we don't have adequate
evidence, that doesn't mean there aren't other avenues for a belief to be warranted.

If we direct our inquiry to the sources of warrant for our beliefs, then externalism can
deal with the infinite regress problem. Reliabilism is the approach that advocates of
externalism develop to give the conditions under which something warrants our beliefs. If p is
the result of a reliable process M (procedural reliability), then this process M is a guarantor of
p. Which processes are reliable? Most often these are cognitive processes such as perception.

However, Bonjour disagrees with the vagueness of what is meant by a "reliable™
process. It offers a thought experiment in which clairvoyance is a reliable tool. Norman is a
clairvoyant in a world where there is no reason to believe that this ability is unreliable or
impossible. Norman believes, thanks to his clairvoyance, that the President of the United
States is in New York, and there is no evidence for this belief. Bonjour finds this example
counterintuitive. Because reliabilism assumes that if Norman's clairvoyance is reliable, then
he has a warrant for his belief, then reliabilism makes a mistake by looking for the warrant
conditions for our beliefs in "reliability."

Reliabilists reject this example, insisting that this thought experiment is
"contaminated" by the belief that clairvoyance cannot be a reliable faculty. However, in a
world where everyone has this ability and it achieves similar results, then we would call this
ability reliable. This means that the ability is reliable regardless of who has it. Track and field
speed is believable, Kryptonian super strength is believable in the DC comics universe,
clairvoyance in a world with clairvoyants is believable in Norman's world if other people have
it.

Even if other people in Norman's world do not possess the ability of clairvoyance, an
argument can still be made that defends Norman's clairvoyance as a reliable ability. If a
person with normal auditory perception ends up on an island whose inhabitants do not have
this ability, it does not mean that auditory perception is an unreliable process. According to
Bonjour's subsequent thesis, externalism succeeds in providing the conditions for a guarantor
of beliefs, but not with the necessary explanatory power. This is the irrelevance thesis (Sosa,
E., 1994).

However, this is another argument, and accepting that externalism can circumvent EL
by reliably warranting beliefs means that the infinite regress problem is solvable by a purely
externalist framework.

3. Definition of what a mental model is

Before analyzing the concepts of 'model' and 'mental model’, it is appropriate to justify
the reason why technologies and cultural narratives will be considered as important to the



cognitive value of mental models in what follows. In their seminal paper, Chalmers and
Clarke (1988) viewed consciousness as extended to external elements. This means that
consciousness is not within the boundaries of the body, but extends to all external elements
that participate in cognitive processes. For example, using a design software program
becomes part of the designer's mind because it affects their overall cognitive competence.
This, according to the authors, means that the external elements that are relevant to the
competent performance of a given task become part of the system in which the agent and
these external elements are included. Clark and Chalmers continue by writing (Clark, A.,
Chalmers, D., pp. 8-9): “... the human organism is related to an external entity in a two-way
interaction, creating a joint system that can be seen as a cognitive system by itself. All
components of the system play an active causal role and jointly govern behavior in the same
way that cognition normally does. If we remove the external components of the system, its
behavioral competence will drop, as if we remove part of the brain. Our thesis is that these
combined processes count equally well as a cognitive process whether it is entirely in the head
or not.”

The thesis makes a more modest claim than the augmented consciousness hypothesis,
namely that externalities are part of the increased or decreased competence of our mental
models (since mental models are neural models and the identity theory is accepted, then
consciousness cannot to be expanded, at least as far as how it is used in the present work). An
example of this is Galileo, who has a very reliable mental model, but without a telescope is
not competent enough to make certain valid claims about the world. The environment has an
active role in determining the competence and reliability of our mental models. Therefore, it
can be assumed that the cultural narratives and technologies we use either increase or
decrease the epistemic value of our mental models. Since these things are external to S, they
fall under the explanatory framework of epistemic externalism.

To understand mental models, first consider the concept of 'model’ as discussed by
Williamson (Williamson, T., 2017). According to him, models are reduced cognitive
constructs that allow the study of complex processes in the world. He says that (p.1): "When
one model is replaced by another that covers more than just how a phenomenon works, then
science advances."

Since the models are a reduced version of the phenomena being studied, the formal
relations between the studied phenomena must be preserved. If the model succeeds in
recreating these formal relations, then the inferences that can be made about that model can be
applied to the modeled entity of the world itself. The problem that arises is that the
conclusions of the model are simply approximations of the phenomenon under study. This can
be circumvented through deductive thinking, but for Williamson, progress is made not by
obtaining true statements, but by creating better models that better reflect the relationships in
the world. In this sense, progress is when the results we get from using the model help us
make the same model better.

One thing Williamson makes as a distinction that is not made in the thesis is the
difference between a model and a universal statement. In the thesis, the universal statement is
a kind of model of the world, because it is not assumed that there can be a representation that
stands by itself, isolated from other representations. A universal statement is a kind of
semantic representation of the world, but it represents some relations in the world itself and is



in relation to other representations such as visual, auditory and kinesthetic. Viewed in this
way, there is no conceptual obstacle to considering it as a model for the world or as part of a
model for the world.

In defense of this use of the concept of models, a statement from Popper is used,
which he gives in his lecture (1977): "Let our hypotheses, our theories, die for us!". Peterson
(2019) comments on this claim by saying, “We can construct abstract models (italics mine) of
Being..., let these ideas die for us.” Thus defined, it turns out that our thoughts are models of
Being and their main role is to orient us in the world, and when they become unnecessary, to
be abandoned or improved. This means that our minds are in a Darwinian competition and
only the best approximations of the world survive.

The concept of a mental model first appeared in the work of Craik (1943), but was
developed as a theory by Johnson-Laird (1983). One of the definitions given for a mental
model is (Jones, R. et al, 2011, p.1): “Mental models are personal, internal representations of
the external world that people use to interact with the world around them. They are created by
individuals based on their unique life experiences, perceptions and understandings of the
world. Mental models are used to think and make decisions and can underlie individual
behavior. They provide the mechanism by which newly arriving information is filtered and
stored.”

Mental models are a cognitive structure that enables any other cognitive activity.
Individually, representations simply reflect entities from the world. Only when we have
integrated representations and other cognitive mechanisms such as thinking, memory and
attention can we speak of a model that allows for adaptive behavior in the world. Let us make
some assumptions in the work that further clarify the concept of "mental model”.

1. A mental model is a representation.

It is constituted by perceptive and\or semantic elements.

Creates a world map that allows interaction with the world.

Mental model and neural structure are isomorphic.

Mental models create order in the flow of information.

The world can only be represented within a mental model, which means that much of
it is ignored.
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Damasio writes (2014, p.89): “Maps are formed when we interact with an object,
such as a person, machine or place, in the following sequence — from the surface of the
brain to its interior. Here | would like to emphasize the interaction factor. It reminds us
that mapping is most often about a specific action that we need to take. Action and cards,
movements and thought — they are all parts of an endless cycle.”

The brain itself does not see. It interprets signals from receptor cells. Therefore, the
creation of a representation for an image is simply a model (mental as opposed to computer)
of the world. It is a miniature model that is obtained by stimulating certain biological
mechanisms. Damasio goes on to point out specific brain structures that are involved in
mapping. From this we can infer that the use of the word "mental” means neural. Because it is
neural, we can look at mental models through the lens of externalism and what the
environment's relation to the neural is and point out the contribution of this consideration to
epistemology.



The moment we cite the necessary examples that convince us of the impossibility of
divorcing neural and mental (examples are given by Eagleman (2017)) we can see that
introspection and conscious access are not a good enough explanatory framework for mental
models. These mechanisms have also been well criticized by other neuroscientists such as
Gazzaniga (2019) and Sachs (2020).

The aim of the paper is to indicate that externalism is a preferred framework that can
help to understand the interaction between the knower and the known. Much of the work of
the nervous system is automatic and characterized by a lack of conscious control. Visualizing
the neural system in formal terms has played a major role in the advancement of artificial
intelligence (Chergarov, P., 2023) and is based on the classic paper by McCullough and Pitts
(1943). The neural can be recreated formally to a certain extent. These arguments set the tone
for the following sections, which show the specific relationships and influence of external
factors on mental models.

4. The influence of culture on mental models

When we talk about an externalist framework to explain mental models, we cannot
ignore the influence of culture. Culture is one of the biggest external factors that influence our
cognitive schemas. Let's start by looking at what culture is. Taylor (2012) describes it as a
complex whole containing shared norms, traditions, art and values. In the present work, this
definition will be narrowed down to how culture facilitates the transmission of ideas from one
people to another. For simplicity, it will be assumed that ideas are communicated verbally,
although an argument can be made that the non-verbal method of communicating ideas is
significantly more significant in a society.

Having defined culture and specified which part of it will be examined in more detail,
let us make a further clarification that cultural narratives, i.e. stories that are primarily
transmitted in society will demonstrate how culture plays a key role in shaping the content
that is incorporated into a given mental model. Narrative is linguistic in nature and is
explicative. It is for this reason that it is suitable for analysis here.

There are numerous experiments that support the influence that others have on our
behavior. Since our behavior is the result of our model of the world, we can assume that if
there is a difference in behavior, there is a difference in the mental model. And if there is a
difference in the narrative that is dominant in a society and the narrative that was dominant
before the current one, and together with this difference there is a difference in behavior, we
can assume that cultural narratives have an influence on our cognitive schemes. One could
counter this argument by saying that different mental models lead to different narratives and
the relationship is the reverse of the above, but we will see compelling arguments that the
model is a consequence of the cultural narrative rather than the other way around. However, it
is difficult to draw a sharp line because the two are linked and influence each other, but the
evidence weighs heavily in favor of the external environment shaping the pattern.

Several proofs of this are, for example, the experiments of Sheriff (1935) and Asch
(1956). Nor are we the only species whose nervous system is shaped by social interactions. So
are ancient species such as lobsters (Corson, T., 2005), which predate the dinosaurs by several
million years. Social influence on the nervous system was present long before Homo sapiens.



Maddux (2008) shows that other people like us based on how much we imitate them. Earley
and Livav (2000) show that people strive for difference. Burger (2017) argues that successful
athletes worldwide are more likely to have an older sibling. Bandura (1961) demonstrated that
we learn our behavior primarily by observing how others behave. All these studies suggest
that we are extremely susceptible to external influence in a social context.

Three studies are key to the relevance of narratives to behavior. Crum and his team
(2011; 2017) show that different linguistic formulation leads to changes at the biological
level. The difference can be measured by blood pressure, heart rate, blood sugar, hormones
and more. Another study (Brooks, A., 2014) shows that even what emotions we experience
depends on how we define them linguistically.

The cultural narrative exemplified in the dissertation is that explored by Douglas
Murray (2023) in his book The War on the West. This is the narrative of CRT (critical race
theory). According to him, history is the development of a struggle between races, and this
struggle has led to the present political and economic institutions. According to this narrative,
the highest criterion for truth is subjective feeling. Furthermore, modern society is
characterized as racist and people must fight against it by destroying all oppressive structures.

How does this narrative affect mental models? By distorting expectations and
interpretation of incoming information. Center for Skeptical Studies (2021) shows that people
overestimate black people Killed by police officers. The drive to raise a generation of activists
who share the narrative of KRT has led to the publication of books such as Nagara's (2012)
where every letter is associated with this system (e.g. L is for LGBT, T is trans, etc.). The
implications of this narrative is that Gallup (2022) indicated that people identifying as part of
the LGBT community increased from 5.6% in 2020 to 7.1% in 2022.

Other consequences are in the field of economics, where Harris (1993) wants to
abolish private property and redistribute it along racial lines. Some like Candy (2019) want to
remove Hume, Mill, Kant, Aristotle, etc. philosophers from the programs studied, because of
racist comments, often made under a note. Even the elite scientific journal Nature (2021)
writes:

"Fighting systemic racism requires changing the system by which science
operates...too often the conventional criteria—publications, citations, profits—benefit those in
powerful positions rather than helping to shift the balance of power."

Some traditional virtues have been discussed by Jones and Okun (2001) as harmful
and indicative of racism. Other writers want Shakespeare not to be studied, but for more non-
white authors to be inserted as the only standard to be considered in curriculum development
(Macgregor, A., 2021). A Guardian article (2021) also identifies botanic gardens as a form of
elitism and systemic racism. Even mathematics is defined as a mechanism for pushing racial
difference.

Apparently, cultural narratives have a huge impact on our behavior and our mental
models. This is an argument in favor of the thesis that the validity and value of mental models
should be viewed primarily through an externalist framework.



5. The influence of technology on mental models

Technologies that influence mental models are not limited to modern ones such as the
Internet and electronic devices. However, it is they who will be the focus of consideration.
They have a defining role in the formation of representations of the world and of the way of
thinking.

One reason for considering modern electronic technologies is that they are used by
many people and over a considerable period of time. For example, the Bureau of Labor
Statistics (2004-2008) shows that American adults spend at least 6 hours in front of a screen.
Because the brain is a plastic structure, the way neurons connect depends on which neurons
are most frequently activated. The continued use of certain technologies reinforces the use of
certain circuits, and hence patterns, at the expense of others.

Attention is greatly influenced by the use of technology (Ralph, C., et al., 2015). The
cognitive cost the brain places on using a variety of highly and continuously stimulating
technologies results in us processing new information more quickly, but not being able to hold
our attention for long on one task (Ralph, C. et al 2014 & Ralph, C et al 2015). Hebruck and
his team (2003) argue that learning new things is more difficult and takes longer if we are
performing or engaged in more than one thing at a time.

Tapscott (2008) points out that even reading habits have changed with the advent of
new technologies. The brains of people who read regularly are anatomically different from
those who do not (Ostrosky-Solis et al., 2004). Wolff (2007) states that people who have
mastered reading activate fewer neural networks associated with decision-making and
analysis. This means that significant cognitive potential is freed up and can be directed to the
assimilation of information and its connection with other elements, rather than its decoding.
The newspaper Dnevnik (2023), for example, claims that 50% of Bulgarians have not read a
single book in the past year, and online reading leads to shallower absorption and
understanding.

Furthermore, Dijksterhuis (2004; 2008) points out that taking a break from a task
allows for unconscious processing of information that is key to deep learning and
understanding. In addition to rest, we must have a conscious purpose for this type of
processing to occur. Distraction with constant access to new and interesting information
hinders this process.

The medium through which we access the new information also matters. Miall and
Dobson (2001) show that reading on an electronic medium leads to difficulty in understanding
and remembering the plot and main characters in a fiction text. People who read on paper do
not have such difficulties. Rockwell and Singleton (2007) show that presentations that contain
audiovisual content also interfere with the assimilation of what is presented. Students who use
laptops during a lecture (Hembrooke, H., 2003) do worse on a test that is given immediately
after the lecture itself, while students who take written notes do not have this problem.

All these results show that parts of our personal identity can be changed. Damazio
(2009) suggests that some emotions may be inaccessible to experience because of the nature
of the neural mechanisms that produce them, which require more time to activate. If they do



not have this time, then they are not activated. In an article examining the emotion problem
(Mar, R. A., K. Oatley, and J. B. Peterson; 2009) wrote, “After controlling for variables,
familiarity with fiction was a good predictor of performance on empathy tasks... fiction
correlates with social support. Reading nonfiction, in contrast, was associated with loneliness
and negatively correlated with social support.” Some results suggest that people are becoming
increasingly unable to empathize (Konrath, S. H., E. H. O'Brien, and C. Hsing ; 2010).

Technologies shape our models of the world and through the metaphors that enter
everyday use. Lakoff and Johnson (1980) argue that metaphors shape our thinking and
perception. This happens by moving elements from one field to another. The metaphor of
time as money leads accordingly to the perception of time as an investment, and so on. One of
the greatest influences of technology is the computer metaphor (Cisek, P., 1999). This
metaphor gives some impetus to the study of consciousness, but is inaccurate if taken literally
and leads to certain misconceptions.

What has been described so far shows us how technology has the ability to influence
our models of the world. They determine the functioning, constitutive nature and content of
mental models. The implications of this are still under analysis.

6. Reliabilism and mental models

Considering the value of mental models and their place in aretic epistemology can
entail a bias towards internalism. In this section, arguments are offered in defense of
considering the value of these cognitive schemas through a purely reliabilistic framework.

Mental models can be viewed as reliable cognitive mechanisms. One external criterion
in considering these cognitive constructs is the similar output that different models produce. If
different models, with different premises, assumptions and functioning, lead to similar
conclusions, then these conclusions can be assumed to be of higher epistemic value compared
to what would be obtained from models with the same assumptions and functioning. The
reliability of the mental model is derived from reliably obtaining a certain result. The
frequency of the result is high enough to be non-random and this result is epistemically
significant.

This means that the reliability of mental models is constituted in a way external to the
mental model itself (P1). When different mental models lead to the same result, then this
result is more reliable (P2). If different experts make arguments in defense of the same thesis,
then the probability that this thesis is true is more likely than if only experts from one field
defended it.

Some facts of the world point to precisely such an external epistemic value of mental
models. The assimilation of rich experience is more valuable for the founding of technology
companies (Azoulay et al., 2020). A wealth of experience means more models at S's disposal.
Intelligence is a significant factor, but not more significant, because if it were, the average age
of founding companies in the IT sector would be lower than 45 years.



For example, Nobel Prize-winning scientists are 22 times more likely to engage in side
hobbies than their peers. Broad-spectrum interests have been shown to correlate with
academic achievement (Root-Bernstein, R. & Root-Bernstein, M., 2004). Another example of
the value of mastering multiple mental models comes from the research of Flynn (2007). He
notices that children's 1Qs rise every decade, and this happens because of the education he
teaches in abstract models. This statement is supported by Luria (Homskaya, D., 2001), who
noticed great differences in the thinking of the urban industrialized society and the backward
rural areas in the USSR. Epstein writes (2021, p. 58):

It is also true, however, that the modern way of life requires a wide scope and the
discovery of connections between very distant realms and ideas. Luria analyzed this type of
"categorical” thinking, which Flynn would later call "science-like glasses.” "Usually it is very
flexible," Luria writes, "subjects easily transfer from one attribute of objects to another and
construct the corresponding categories. They classify objects by nature (animals, flowers,
appliances), by material (wood, metal, glass), by size (large, small), by color (light, dark) or
by other characteristics. The ability to move freely, to move from one category to another, is
one of the main characteristics of "abstract thinking.“

Dunbar (1995; 2001) observed that laboratories with diverse experts make faster
breakthroughs in the research field compared to laboratories in the same field but with
homogeneous scientists. Tetlock (2005), on the other hand, studied the people who make the
best predictions about world events and came to the conclusion that people who integrate
different streams of information do better than experts who have access to classified data.

To understand the epistemic value of mental models in an externalist explanatory
framework, we can turn to examining the qualities of someone we exemplify intellectually
and indicate why those qualities are admirable. In parallel with the ethics of the moral virtues,
the intellectual virtues will be considered here. The epistemic example we will focus on here
is that of John von Neumann.

Zagzebski, who deals with aretic epistemology, writes the following about moral
examples (2013, p.2):

"1. To fulfill the philosophical goal of creating a comprehensive ethical theory,

2. To fulfill the practical purpose of moral education by structuring the theory around
motivating emotion,

3. To connect a priori ethics with empirical research in psychology and neuroscience,

4. To contribute to the ongoing attempt to find a moral dialogue that has a thin version
for cross-cultural debate and also a dense version for use in particular communities.’

Carrying these points over to the field of epistemology, we can say that the intellectual
virtues of the admirable knower serve the practical purpose of inciting emulation. What were
von Neumann's intellectual virtues and how did he acquire them?

He is first and foremost a man of broad interests who has been involved in the
development of game theory, set theory, number theory, the architecture of modern
computers, and much more. It also participated in the Manhattan Project (Bhattacharya, A.,
2022).



John von Neumann purposefully acquired a set of different mental models by
memorizing technical formulas from his physics, mathematics, and theoretical biology
textbooks. He realized that models can be transferred and have epistemic utility from one field
to another. Some practical pointers from his epistemic example are:

1. Examine the syntactic sequence of a given mental model.

2. Master heterogeneous mental models whose syntactic sequence is repeated in other
areas of scientific knowledge.

All this points to an arethic explanation that is of an externalist type. Knower
responsibility remains an epistemic virtue, but examining the role of reliabilism in explaining
mental models shows us that internalism is not a required framework when we talk about
mental processes.

7. Conclusion

The examination of mental models in a purely externalist framework can be
considered the main contribution of the dissertation work. At the time of writing, there is not a
single title addressing internalism or externalism in relation to mental models. When we talk
about the mental, internalism seems like the main explanatory framework, but this can only be
so if one ignores many advances in cognitive science. A naturalized epistemology should
view these cognitive schemes primarily through externalism.

The concept of "mental™ cannot be divorced from "neuronal”. Empirical evidence does
not support such a dichotomy. Confidence in these data is justified by the most rigorous
methods possible that any field of study has used. If they are rejected, empirical knowledge
itself must be rejected as a reliable and valid way of knowing. Insofar as the mental model is a
neural model, the modeling of external entities is determined by these external factors. As we
have shown, the external factors that influence patterning by influencing neural structure
determine the mental models themselves.

The main thesis is defended based on the arguments in favor of preferring externalism
as a stronger explanatory framework over internalism. The goals that were set at the
beginning of the work have been fulfilled. The debate between internalism and externalism
was outlined and the concept of mental model was introduced into its framework. A virtue
that is not internalist is successfully demonstrated. The result of the research was realized
thanks to the methods which, due to the multiple relevant fields of research, are
interdisciplinary.

There remain some interesting fields for further research. One of these is the gap
between Al and mental models, which will be an increasingly pressing topic as self-learning
systems close the gap with human mental models. Another has to do with the clash between
different mental models in a cultural context. A third field is the study and pedagogical value
of different models in education. These are issues that received little attention in the
dissertation and may be of interest for future analysis.



Contributions :

Arguments of a conceptual nature are presented for accepting the explanatory
framework of externalism in epistemic virtues, justification, justifying factors and
knowledge.

A solution to the infinite regress problem is proposed that does not undermine the
positions of externalism.

A conceptual analysis of the concept of "mental model” was made.

The thesis constructs the argument that culture, which is external to the knower, has a
huge influence on mental models and therefore their explanation must be in an
externalist framework.

The impact of technology on mental models is examined with the same result as in the
previous point.

Aretic reliabilism is shown to be appropriate in explaining epistemic virtue as an
aspect of mental models.

Publications in connection with the dissertation :

UYeprapos, I1. (2023). CpaBHuTEICH aHAJIW3 HA MEHTAJIHA MOJICJIH U U3KYCTBEH

uHTeNneKT. O0y4eHue 1Mo NpUpPOIHU HAYKH U BBPXOBU TexHojioruu, 32(2), pp.140-157.
doi:https://doi.org/10.53656/nat2023-2.04.

Yeprapos, I1. (2022). MeHTanHu MOJENHN U peliaBaHe Ha mpoosaemu. Hayunu

MMpEeAN3BUKATCIICTBA — TOAUIIHUK 34 CTYACHTHU, JOKTOPAHTHU U HAYYHU PBKOBOJAUTCIIN, T. 2,
pp. 165-172.

okrwbdE

© o~

8. Bibliography

AsryctuH, A. (2006). M3nosenu. M3rok-3amnan.

I'azanura, M. C. (2019). Cp3nanuero kato uHCTUHKT. Cuemna. ISBN: 9789542828235.
Hamazuo, A. (2014). Usrpaxaane Ha cb3HATENHUS MO3bK. M3TOK-3ana.

Enukrer. (2015). Anatpubu. Ho bearapcku YHusepcurer

Encruiin, . (2021r.). O0xBart: 3aio reHepaaucTuTe TpuyMpupaT B CHEIHATN3UPaH
cBar]. Cuena.

3opoga, C. (16.09.2023). "Bceku Bropu ObJIrapuH B aKTUBHA Bb3PACT HE € NPoYes
HUTO €/1Ha KHUTa rpe3 MuHajiara roauHa." JlneBHuk. Retrieved from
https://www.dnevnik.bg/bulgaria/2023/09/16/4528902_vseki_vtori_bulgarin_v_aktivn
a_vuzrast_ne_e_prochel/?fbclid=IwAR3HIshUBES82ulTNK6mPo-plADIEVY1-
ybpUjKdXnTLWRpIXjwER_um-u0

Urbnman, /1. (2017). Makorauto. @abep.

Kaneman, /I. (2012). Mucnenero. U3tok-3anan.

Kap, H. (2012). [Tox noBspxHocTTa. MHPOJAP

. Kapareopruesa, A. (2013). YBoa B chBpeMeHHaTa TEOPUS Ha IO3HAHUETO.

[IpoexTopwus.



11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.

23.

24,

25.
26.
27.

28.

29.

30.

31.

32.

33.

34.

Kapareopruesa, A.; AarenoBa-EmunnoBa, M.; Heues, K. (2022). YBox B

enucremonorusTa. YU “ Cs. Knument Oxpuacku

Jlok, JIxk. (1972). Hayka u u3KycTBO.

Mwspu, . (2023). Boitnata cpeuty 3amnana. M3rok-3anasn.

Opyen, JIx. (2012). 1984. (JI. boxwunosa, [IpeBon). dama.

[Mutsperl, x. (2019). 12 [IpaBuna 3a xxuBota. 1-Bo uznanue. [lpesoa: A.

3naranoBa. Codus: ['He310TO.

[TnaTon. (2014). AbpxaBara. U3Tok-3anan

Cakc, O. (2020). MBxbT, KONTO B3€ K€Ha cH 3a 1anka. M3rok-3ana.

Cenexka. (2020). HpacTBenu nucma o Jlyrunuii. XenukoH

Tane6, H. (2011). Yepausat neden. Muadolap.

Opoiina, 3. (1997). TeikyBane Ha cbHHIIATa. EBpazus.

Yeprapos, I1. (2023). CpaBHUTEICH aHAJIM3 HA MEHTAJIHA MOJICIIH U U3KYCTBEH

nHTenekT. O0ydeHue 1o NpupOAHN HAYKH U BBPXOBH TeXHOJoruu, 32(2), pp.140-157.

doi:https://doi.org/10.53656/nat2023-2.04.

Alfano, Mark, 2013a “The most agreeable of all vices: Nietzsche as virtue

epistemologist”, British Journal for the History of Philosophy, 21(4): 767—790.

doi:10.1080/09608788.2012.733308

Alfano, Mark, 2019, Nietzsche’s Moral Psychology, Cambridge: Cambridge

University Press. doi:10.1017/9781139696555

Allcott, H., and M. Gentzkow. “Social Media and Fake News in the 2016 Election.”

Journal of Economic perspectives 31, no. 2 (2017): 211-236.

Alston, W. (1986). Internalism and Externalism in Epistemology.

Alston, W. P. (1989). Epistemic Justification: Essays in the Theory of Knowledge.

Amazon. (2005). Biology and Human Behavior: The Neurological Origins of

Individuality, 2nd Edition. [online] Available at: https://www.amazon.com/Biology-

Human-Behavior-Neurological-Individuality/dp/1598030809 [Accessed 28 Nov.

2023].

American Psychological Association. “Resolution on Violence in Video Games and

Interactive Media.” August 2005, https://www.apa.org/about/policy/interactive-

media.pdf.

Amodio, D. M., J. T. Jost, S. L. Master, S. L. Master, and C. M. Yee. “Neurocognitive

Correlates of Liberalism and Conservatism.” Nature Neuroscience, 2007,

https://doi.org/10.1038/nn1979.

Anderson, C. A, B. J. Bushman, B. D. Bartholow, J. Cantor, D. Christakis, S. M.

Coyne, et al. “Screen Violence and Youth Behavior.” Pediatrics 140, no. 2 (2017).

https://doi.org/10.1542/peds.2016-1758F.

Anderson, D. R., and K. Subrahmanyam. “Digital Screen Media and Cognitive

Development.” Pediatrics 140, no. 2 (2017). https://doi.org/10.1542/peds.2016-1758C.

Anderson, S. (2009, May 25). In Defense of Distraction. The New York Times.

a. Andrew Hill (December 14, 2015). "Person of the Year: Past winners".

Financial Times. Archived from the original on September 18, 2019. Retrieved
April 23, 2022.

Angwin, J., J. Larson, S. Mattu, and L. Kirchner. “Machine Bias.” ProPublica, May

23, 2016, https://www.propublica.org/article/machine-bias-risk-assessments-in-

criminal-sentencing.

Annas, J. (1999). Platonic Ethics, Old and New. Cornell University Press.



35.

36.

37.

38.

39.
40.

41.

42,

43.

44,
45.

46.

471.

48.

49,

50.

51.

52.

53.

54.

APA Task Force on Violent Media. Technical Report on the Review of the Violent
Video Game Literature. August 2015. https://www.apa.org/pi/families/review-video-
games.pdf.

Armstrong, D. M. (1973). Belief, Truth and Knowledge. London,: Cambridge
University Press. p.166

Asch, S. E. (1956). Studies of independence and conformity: 1. A minority of one
against a unanimous majority. Psychological Monograph: General and Applied, 70,
Whole No. 416.

Azoulay, P., Jones, B. F., Kim, J. D., & Miranda, J. (2020). Age and high-growth
entrepreneurship: Solving the puzzle. American Economic Review, 110(2), 448-482.
doi: 10.1257/aer.20180179

Baehr, J. (2009). Is there a value problem? Oxford University Press

Bandura, A., D. Ross, and S. A. Ross. “Transmission of Aggression through Imitation
of Aggressive Models.” Journal of Abnormal and Social Psychology 63, no. 3 (1961):
575-582.

Bandura, A., Ross, D., & Ross, S.A. (1961). Transmission of aggression through
imitation of aggressive models. Journal of Abnormal and Social Psychology, 63(3),
575-582.

Barasch, A., G. Zauberman, and K. Diehl. “How the Intention to Share Can
Undermine Enjoyment: Photo-Taking Goals and Evaluation of Experiences.” Journal
of Consumer Research 44, no. 6 (2018): 1220-1237.

Baron, N. (2008). Always On: Language in an Online and Mobile World. Oxford, UK:
Oxford University Press, p. 202.

Barrett, L. F. (2017). How Emotions Are Made. Mariner Books

Becker, L.C. (2017) A new stoicism. Princeton, NJ ; Oxford: Princeton University
Press.

Bergmann, Michael. “Externalism and Skepticism.” The Philosophical Review 1009,
no. 2 (2000): 159-94. https://doi.org/10.2307/2693579.

Berkowitz, L. “A Cognitive-Neoassociation Theory of Aggression.” The Handbook of
Theories of Social Psychology (2011): 99-117.

Berman, M. G., Jonides, J., & Kaplan, S. (2008). The Cognitive Benefits of Interacting
with Nature. Psychological Science, 19(12), 1207-1212.

Bhattacharya, A. (2022) The man from the future: The visionary life of John von
Neumann. New York: W.W. Norton & Company.

Bonjour, L. (1988). The structure of empirical knowledge. Cambridge, Mass.: Harvard
University Press.

Bonjour, L. (2017). The Dialectic of Foundationalism and Coherentism. pp.117-142.
doi:https://doi.org/10.1002/9781405164863.ch4.

Bos, M. W., Dijksterhuis, A., & van Baaren, R. B. (2008). On the Goal-Dependency
of Unconscious Thought. Journal of Experimental Social Psychology, 44, 1114-1120.
Botella, C., B. Serrano, R. M. Banos, and A. Garcia-Palacios. “Virtual Reality
Exposure-Based Therapy for the Treatment of Post-Traumatic Stress Disorder: A
Review of Its Efficacy, the Adequacy of the Treatment Protocol, and Its
Acceptability.” Neuropsychiatric Disease and Treatment 11 (2015): 2533-2545.
https://doi.org/10.2147/NDT.S89542.

Brann, D.W., Lu, Y., Wang, J., Sareddy, G.R., Pratap, U.P., Zhang, Q., Tekmal, R.R.
and Vadlamudi, R.K. (2021). Neuron-Derived Estrogen—A Key Neuromodulator in



55.

56.

S7.

58.

59.

60.

61.

62.
63.

64.

65.

66.

67.

68.

69.
70.

71.

72.

73.

74.

75.

76.

Synaptic Function and Memory. International Journal of Molecular Sciences, 22(24),
p.13242. doi:https://doi.org/10.3390/ijms222413242.

Brooks, A. W. (2014). Get Excited: Reappraising Pre-Performance Anxiety as
Excitement. Journal of Experimental Psychology: General, 143(3), 1144

Bureau of Labor Statistics. (2004-2008). American Time Use Survey.

Bushman, B. J., and C. A. Anderson. “Violent Videogames and Hostile Expectations:
A Test of the General Aggression Model.” The Society for Personality and Social
Psychology 28, no. 12 (2002): 1679-1686.

Bushman, B. J., and R. Huesmann. “Short-Term and Long-Term Effects of Violent
Media on Aggression in Children and Adults.” Archives of Pediatrics & Adolescent
Medicine 160, no. 4 (2006): 348-352.

Buss, D. (2009). Why Women Have Sex? Times Books.

Campolo, A., M. Sanfilippo, M. Whittaker, and K. Crawford. “Al Now 2017 Report.”
Al Now Institute, 2017, https://ainowinstitute.org/Al_Now_2017_Report.pdf.
Carnap, R. (1947). On the Application of Inductive Logic. Philosophy and
Phenomenological Research, 8(1), 133-148. https://doi.org/10.2307/2102920
Chisholm, R.M. (2013). Theory of Knowledge.

Cisek, P. “Beyond the Computer Metaphor: Behavior as Interaction.” Journal of
Consciousness Studies 6, no. 11-12 (1999): 125-142.

Claparede, E. (1911/1951). Recognition of me-ness. New York: Columbia University
Press

Clark, A., & Chalmers, D. (1998). The Extended Mind. Analysis, 58(1), 7-109.
http://www.jstor.org/stable/3328150

College Board. (2022). PSAT/NMSQT Data & Reports. Retrieved from
http://professionals.collegeboard.com/data-reports-research/psat

Comesaia, J. (2010). Evidentialist Reliabilism. Nots, 44(4), 571-600.
http://www.jstor.org/stable/40959693

Conee, E., & Feldman, R. (2001) Internalism Defended. American Philosophical
Quaterly

Corson, T. (2009). The Secret Life of Lobsters. Harper Collins.

Craik, K. J. W. 1943. The nature of explanation.Cambridge University Press,
Cambridge, UK.

Crum AJ, Corbin WR, Brownell KD, Salovey P. Mind over milkshakes: mindsets, not
just nutrients, determine ghrelin response. Health Psychol. 2011 Jul;30(4):424-9;
discussion 430-1. doi: 10.1037/a0023467. PMID: 21574706.

Crum, A. J., & Langer, E. J. (2007). Mind-Set Matters: Exercise and the Placebo
Effect. Psychological Science, 18(2), 165-171. https://doi.org/10.1111/].1467-
9280.2007.01867.x

Cukier, K., and V. Mayer-Schoenberger. “The Rise of Big Data: How It’s Changing
the Way We Think about the World.” Foreign Affairs 92, no. 3 (2013): 28-40.
DiAngelo, R. (2018). White Fragility: Why It's So Hard for White People to Talk
About Racism. Boston: Beacon Press.

Dijksterhuis, A. (2004). Think Different: The Merits of Unconscious Thought in
Preference Development and Decision Making. Journal of Personality and Social
Psychology, 87(5), 586-598.

Doidge, N. (2007). The Brain That Changes Itself: Stories of Personal Triumph from
the Frontiers of Brain Science. Penguin Books.



77.

78.
79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Doring, N. M. “The Internet’s Impact on Sexuality: A Critical Review of 15 Years of
Research.” Computers in Human Behavior 25 (2009): 1089-1101.

Duke, A. (2018). Thinking in Bets. Portfolio.

Dunbar, K. (1995). How Scientists Really Reason: Scientific Reasoning in Real-World
Laboratories. MIT Press.

Dunbar, K. (2001). What Scientific Thinking Reveals about the Nature of Cognition.
In E. DeCorte, L. Verschaffel, N. Entwistle, & J. van Merriénboer (Eds.), Powerful
Learning Environments: Unravelling Basic Components and Dimensions (pp. 109-
124). Elsevier Science BV.

Dunbar, R. I. M. “Do Online Social Media Cut through the Constraints That Limit the
Size of Offline Social Networks?” Royal Society Open Science 3 (2016): 150292
Edward Burnett Tylor (2012). Primitive Culture. Cambridge University Press
Ekeland, A. G., A. Bowes, and S. Flottorp. “Effectiveness of Telemedicine: A
Systematic Review of Reviews.” International Journal of Medical Informatics 79, no.
11 (2010): 736-771.

Elpidorou, A. “The Bright Side of Boredom.” Frontiers in Psychology, November 3,
2014, https://doi.org/10.3389/fpsyg.2014.01245.

Equiano, O. (1789). The Interesting Narrative of the Life of Olaudah Equiano, or
Gustavus Vassa, the African. London: Printed for and sold by the author.

Evans, J. (2008). Electronic Publication and the Narrowing of Science and
Scholarship. Science, 321, 395-399.

Falk, E. B., S. A. Morelli, B. L. Welborn, K. Dambacher, and M. D. Lieberman.
“Creating Buzz: The Neural Correlates of Effective Message Propagation.”
Psychological Science 24, no. 7 (2013): 1234-1242.

Fanon, F. (1963). The Wretched of the Earth. (C. Farrington, Trans.). New York:
Grove.

Fantl, J., Mcgrath, M. and Sosa, E. (2019). Contemporary epistemology : an
anthology. Hoboken, Nj: John Wiley & Sons, Inc.

Finkel, E. J., P. W. Eastwick, B. R. Karney, H. T. Reis, and S. Sprecher. “Online
Dating: A Critical Analysis from the Perspective of Psychological Science.”
Psychological Science in the Public Interest 13, no. 1 (2012): 3-66.
https://doi.org/10.1177/1529100612436522.

Flynn, J. R. (2007). What is Intelligence? Beyond the Flynn Effect. Cambridge
University Press.

Flynn, J. R. (2009). Requiem for Nutrition as the Cause of 1Q Gains: Raven's Gains in
Britain 1938-2008. Economics and Human Biology, 7(1), 18-27.

Frank Plumpton Ramsey and Mellor, D.H. (1999). Philosophical papers. Cambridge:
Univ. Press.

Frans De Waal (2007). Chimpanzee politics : power and sex among apes. Baltimore,
Md.: Johns Hopkins University Press.

Fricker, E. (2016). UNRELIABLE TESTIMONY. pp.88-123.
doi:https://doi.org/10.1002/9781118609378.ch5.

Garavan, H., J. Pankiewicz, A. Bloom, J. K. Cho, L. Sperry, T. J. Ross, et al. “Cue-
Induced Cocaine Craving: Neuroanatomical Specificity for Drug Users and Drug
Stimuli.” American Journal of Psychiatry 157, no. 11 (2000): 1789-1798.

Gazzaley, A., Rissman, J., Cooney, J., Rutman, A., Seibert, T., Clapp, W., &
D'Esposito, M. (2007). Functional interactions between prefrontal and visual



association cortex contribute to top-down modulation of visual processing. Cerebral
Cortex, 17(Suppl 1), 1125-i135. DOI: 10.1093/cercor/bhm113.

98. Gentile, B., J. M. Twenge, E. C. Freeman, and W. K. Campbell. “The Effect of Social
Networking Websites on Positive Self-Views: An Experimental Investigation.”
Computers in Human Behavior 28, no. 5 (2012): 1929-1933.

99. Gentile, D. A., C. A. Anderson, S. Yukawa, N. Ihori, M. Saleem, L. K. Ming, et al.
“The Effects of Prosocial Video Games on Prosocial Behaviors: International
Evidence from Correlational, Longitudinal, and Experimental Studies.” Personality
and Social Psychology Bulletin 35, no. 6 (2009): 752—763.

100. Gentile, D. A., K. Bailey, D. Bavelier, J. Funk Brockmyer, H. Cash, S. M.
Coyne, et al. “Internet Gaming Disorder in Children and Adolescents.” Pediatrics 140,
no. 2 (2017). https://doi.org/10.1542/peds.2016-1758H.

101. Gilkerson, J., J. A. Richards, S. F. Warren, J. K. Montgomery, C. R.
Greenwood, D. Kimbrough Oller, et al. “Mapping the Early Language Environment
Using All-Day Recordings and Automated Analysis.” American Journal of Speech-
Language Pathology 26, no. 2 (2017): 248-265.

102. Goldman, A. (2009): pp. 309-338. Internalism, externalism and the architecture
of justification. Journal of Philosophy.
103. Goldman, Alvin. "Reliablism: What is Justified Belief?." The Theory of

Knowledge: Classical and Contemporary Readings 2 (1979): 306-319.Goldman, A.
(1999). Knowledge in a Social World. Oxford University Press

104. Goldman, A.l. (1988). Epistemology and cognition. Cambridge, Mass.:
Harvard University Press.
105. Gloriani AH, Schiitz AC. Humans Trust Central Vision More Than Peripheral

Vision Even in the Dark. Curr Biol. 2019 Apr 1;29(7):1206-1210.e4. doi:
10.1016/j.cub.2019.02.023. Epub 2019 Mar 21. PMID: 30905606; PMCID:
PMC6453110.

106. Greco, J. (2010). Achieving knowledge: A Virtue Theoretic Account of
Epistemic Normativity. Cambridge University Press

107. Green, S., & Bavelier, D. (2003). Action Video Game Modifies Visual
Selective Attention. Nature, 423, 534-537.

108. Greitmeyer, T., and D. O. Mugge. “Video Games Do Affect Social Outcomes:
A Meta-Analytic Review of the Effects of Violent and Prosocial Video Game Play.”
Personality and Social Psychology Bulletin 40, no. 5 (2014): 578-589.
https://doi.org/10.1177/0146167213520459.

109. Grimm, S.R. (2014) “Understanding as knowledge of causes,” Virtue
Epistemology Naturalized, pp. 329-345. Available at: https://doi.org/10.1007/978-3-
319-04672-3_109.

110. Guadagno, R. E., B. M. Okdie, and S. A. Kruse. “Dating Deception: Gender,
Online Dating, and Exaggerated Self-Presentation.” Computers in Human Behavior
28, no. 2 (2012): 642-647.

111. Guardian. (2012, February 21). US Commander in Afghanistan Investigates
'‘Burning’ of Qur'ans at Base. The Guardian.
112. Gurdon, M. C. (2020, December 27). Even Homer Gets Mobbed. The Wall

Street Journal



113. Haberlin, S. (no date) Applying the 80/20 Rule to Teaching, Education World.
Available at: https://www.educationworld.com/blog/applying-8020-rule-teaching
(Accessed: February 12, 2023).

114. Hafner, K. (2009, May 25). Texting May Be Taking a Toll. The New York
Times.

115. Hald, G. M., N. M. Malamuth, and C. Yuen. “Pornography and Attitudes
Supporting Violence against Women: Revisiting the Relationship in Non-
Experimental Studies.” Aggressive Behavior 36, no. 1 (2010): 14-20.

116. Harris, C. (1993). Whiteness as Property. Harvard Law Review, 106(8), June
10.

117. Hawley Turner, K., T. Jolls, M. S. Hagerman, W. O’Byrne, T. Hicks, B.
Eisenstock, and K. E. Pytash. “Developing Digital and Media Literacies in Children
and Adolescents.” Pediatrics 140, no. 2 (2017). https://doi.org/10.1542/peds.2016-
1758P.

118. Hembrooke, H., & Gay, G. (2003). The Laptop and the Lecture: The Effects of
Multitasking in Learning Environments. Journal of Computing in Higher Education,
15(1), 46-64.

119. Henkel, L. A. “Point-and-Shoot Memories: The Influence of Taking Photos on
Memory for a Museum Tour.” Psychological Science 25, no. 2 (2014): 396-402.

120. Hesse, B. W. “The Patient, the Physician, and Dr. Google.” AMA Journal of
Ethics 14, no. 5 (2012): 398-402.

121. Hilton, D. L. “Pornography Addiction: A Supranormal Stimulus Considered in
the Context of Neuroplasticity.” Socioaffective Science and Psychology 3, no. 1
(2013): 20767. https://doi.org/10.3402/snp.v3i0.20767.

122. Hirsch, A. (2020, April 8). If Coronavirus Doesn't Discriminate, How Come
Black People Are Bearing the Brunt? The Guardian.

123. Hoftman, H. G. “Virtual-Reality Therapy.” Scientific American, August 2004,
https://www.scientificamerican.com/article/virtual-reality-therapy/.

124, Hoge, E., D. Bickham, and J. Cantor. “Digital Media, Anxiety, and Depression
in Children.” Pediatrics 140, no. 2 (2017). https://doi.org/10.1542/peds.2016-1758G.

125. Homskaya, E. D. (2001). Alexander Luria: A Scientific Biography (M. Lopez-
Morillas, Trans.). Lawrence Erlbaum Associates. (Original work published 1993)

126. Hookway, C. (2003). How to be a virtue epistemologist. New York: Oxford
University Press

127. Hsee, C. K., and F. Leclerc. “Products Look More Attractive When Presented
Separately or Together?” Journal of Consumer Research 25, no. 2 (1998): 175-186.

128. Huemer, M. (1999). The Problem of Memory Knowledge. Pacific
Philosophical Quarterly, LXXX.

129. Hyler, S. E., D. P. Gangure, and S. T. Batchelder. “Can Telepsychiatry Replace

In-Person Psychiatrics Assessments? A Review and Meta-Analysis of Comparison
Studies.” CNS Spectrum 10, no. 5 (2005): 403-413.

130. Tacoboni, M., J. Freedman, and J. Kaplan. “This Is Your Brain on Politics.”
The New York Times, 2007,
https://www.nytimes.com/2007/11/11/opinion/11freedman.html.

131. Immordino-Yang, M. H., McColl, A., Damasio, H., & Damasio, A. (2009).
Neural Correlates of Admiration and Compassion. Proceedings of the National
Academy of Sciences, 106(19), 8021-8026.



132. Jaakko Hirveld (2023). A virtue reliabilist solution to moore’s paradox.
Synthese, 202(5). doi:https://doi.org/10.1007/s11229-023-04392-z.

133. James, C., K. Davis, L. Charmaraman, S. Konrath, P. Slovak, E. Weinstein,
and L. Yarosh. “Digital Life and Youth Well-Being, Social Connectedness, Empathy,
and Narcissism.” Pediatrics 140, no. 2 (2017). https://doi.org/10.1542/peds.2016-
1758F.

134. James, W. (1906). Talks to Teachers on Psychology: And to Students on Some
of Life's Ideals. New York: Holt, p. 143.

135. Johnson-Laird, P.N. (1983). Mental Models: Towards a Cognitive Science of
Language, Inference, and Consciousness. Cambridge: Cambridge University Press.

136. Jonas, E., and K. P. Kording. “Could a Neuroscientist Understand a
Microprocessor?” PLOS Computational Biology, January 12, 2017,
https://doi.org/10.1371/journal.pcbi.1005268.

137. Jones, J. M. (2022, February 17). LGBT Identification in U.S. Ticks Up to
7.1%. Retrieved from [https://news.gallup.com/poll/389792/Igbt-identification-ticks-
up.aspx]

138. Jones, K., & Okun, T. (2001). Dismantling Racism: A Workbook for Social
Change Groups. Changework

139. Jones, N., Ross, H., Lynam, T., Perez, P. and Leitch, A. (2011). Mental
Models: An Interdisciplinary Synthesis of Theory and Methods. Ecology and Society,
[online] 16(1). doi:https://doi.org/10.5751/ES-03802-160146.

140. Jost, J. T., H. H. Nam, D. M. Amodio, and J. J. Van Bavel. “Political
Neuroscience: The Beginning of a Beautiful Friendship.” Advances in Political
Psychology 35, no. 1 (2014). https://doi.org/10.1111/pops.12162.

141. Kanai, R., R. T. Feilden, C. Firth, and G. Rees. “Political Orientations Are
Correlated with Brain Structure and Young Adults. Current Biology 21, no. 8.
https://doi.org/10.1016/j.cub.2011.03.017.

142. Kandel, E. R. (2006). In Search of Memory: The Emergence of a New Science
of Mind. W. W. Norton & Company.

143. Kandel, E.R. (1995). Principles of neural science. London: Prentice-Hall.

144, Kasparov, G. (2017). Deep Thinking: Where Machine Intelligence Ends and
Human Creativity Begins. John Murray.

145. Kendi, I. X. (2019). How to Be an Antiracist. New York: One World.

146. Kleim, B., J. Wysokowsky, N. Schmid, E. Seiftritz, and B. Rasch. “Effects of

Sleep after Experimental Trauma on Intrusive Emotional Memories. Sleep Research
Society 39, no. 12 (2016): 2125-2132.

147. Konrath, S. H., E. H. O’Brien, and C. Hsing. “Changes in Dispositional
Empathy in American College Students over Time: A Meta-Analysis. Personality and
Social Psychology Review, August 5, 2010,
https://doi.org/10.1177/1088868310377395.

148. Kornblith, H. (2004). Sosa on Human Knowledge (pp. 126-144). Philosophical
Studies

149. Kraut, R., S. Kiesler, B. Boneva, J. Cummings, V. Helgeson, and A. Crawford.
“Internet Paradox Revisited.” Journal of Social Issues 58, no. 1 (2002): 49—74.

150. Kross, E., P. Verduyn, E. Demiraip, J. Park, D. Seungjae Lee, N. Lin, et al.
“Facebook Use Predicts Declines in Subjective Well-Being and Young Adults.” Plos
One 8, no. 8 (2013). https://doi.org/10.1371/journal.pone.0069841.



151. Kruger J, Dunning D. Unskilled and unaware of it: how difficulties in
recognizing one's own incompetence lead to inflated self-assessments. J Pers Soc
Psychol. 1999 Dec;77(6):1121-34. doi: 10.1037//0022-3514.77.6.1121. PMID:
10626367.

152. Kuhm, G. “Brain Structure and Functional Connectivity Associated with
Pornography Consumption: The Brain on Porn.” JAMA Psychiatry 71, no. 7(2014):
827-834.

153. Kvanvig, Jonathan K., 1992, The Intellectual Virtues and the Life of the Mind,
Savage, MD: Rowman and Littlefield.
154. Lafon, B., S. Henin, Y. Huang, D. Friedman, L. Melloni, T. Thesen, et al.

“Low Frequency Transcranial Electrical Stimulation Does Not Entrain Sleep Rhythms
Measured by Human Intracranial Recordings.” Nature Communications 8 (2017):
1199. https://doi.org/10.1038/s41467-017-01045-x.

155. Lakoff, G., & Johnson, M. (1980). Metaphors We Live By. Chicago: The
University of Chicago Press.
156. Landau, M.J. and Keefer, L.A. (2014). This Is Like That: Metaphors in Public

Discourse Shape Attitudes. Social and Personality Psychology Compass, 8(8),
pp.463-473. doi:https://doi.org/10.1111/spc3.12125.

157. Landau, M.J., Zhong, C. and Swanson, T.J. (2017). Conceptual metaphors
shape consumer psychology. Consumer Psychology Review, 1(1), pp.54-71.
doi:https://doi.org/10.1002/arcp.1002.

158. Landripet, I, and A. Stulhofer. “Is Pornography Use Associated with Sexual
Difficulties and Dysfunctions among Younger Heterosexual Men?”” The Journal of
Sexual Medicine 12 (2015): 1136-1139.

159. Lapierre, M. A., F. Fleming-Milici, E. Rozendaal, A. R. McAlister, and J.
Castonguay. “The Effect of Advertising on Children and Adolescents.” Pediatrics 140,
no. 2 (2017). https://doi.org/10.1542/peds.2016-1758V.

160. Lashley, K. (1960). The Neuropsychology of Lashley: Selected Papers. Edited
by F.A. Beach. McGraw-Hill.

161. Laumann, E. O., A. Paik, and R. C. Rosen. “Sexual Dysfunction in the United
States: Prevalence and Predictors.” JAMA 281 (1999): 537-544.

162. Lawton, G. (2008). Is it worth going to the mind gym? New Scientist.

163. LeBourgeois, M. K., L. Hale, A. M. Chang, L. D. Akacem, H. E. Montgomery-

Downs, and O. M. Buxton. “Digital Media and Sleep in Childhood and Adolescence.”
Pediatrics 140, no. 2 (2017). https://doi.org/10.1542/peds.2016-1758J.

164. Lehrer, K. (1974). Knowledge. Oxford: Clarendon Press.

165. Lu, J. K., A. C. Hafenbrack, P. W. Eastwick, D. J. Wang, W. W. Maddux, and
A. D. Galinsky. ““Going Out’ of the Box: Close Intercultural Friendships and
Romantic Relationships Spark Creativity, Workplace Intervention, and
Entrepreneurship.” Journal of Applied Psychology 102, no. 7 (2017): 1091-1108.

166. MacGregor, A. (2021, January 4). To Teach or Not to Teach? Is Shakespeare
Still Relevant to Today's Students. School Library Journal.
167. Manyika, J., M. Chui, M. Miremadi, J. Bughin, K. George, P. Willmott, and M.

Dewhurst. “A Future That Works: Automation, Employment, and Productivity.”
McKinsey & Company, January 2017,
https://www.mckinsey.com/~/media/McKinsey/Featured%20Insights/Digital%20Disr



uption/Harnessing%?20automation%20for%20a%20future%20that%20works/MGI-A-
future-that-works_Full-report.ashx.

168. Mar, R. A., K. Oatley, and J. B. Peterson. “Exploring the Link between
Reading Fiction and Empathy: Ruling Out Individual Differences and Examining
Outcomes.” Communications 34 (2009): 407—428.
https://doi.org/10.1515/COMM.2009.025.

169. McCulloch, W.S. and Pitts, W. (1943). A logical calculus of the ideas
immanent in nervous activity. The Bulletin of Mathematical Biophysics, [online] 5(4),
pp.115-133. doi:https://doi.org/10.1007/bf02478259.

170. McGlashan, H. L., C. C. V. Blanchard, N. J. Sycamore, R. Lee, B. French, and
N. P. Holmes. “Improvement in Children’s Fine Motor Skills following a
Computerized Typing Intervention.” Human Movement Science 56 (2017): 29—-36.

171. Miall, D. S., & Dobson, T. (2001). Reading Hypertext and the Experience of
Literature. Journal of Digital Information, 2(1), August 13.

172. Miall, D., & Dobson, T. (2000). Reading Hypertext and the Experience of
Literature. Journal of Educational Computing Research, 23(3), 237-255.

173. Middaugh, A., L. Schofield Clark, and P. J. Ballard. “Digital Media,
Participatory Politics, and Positive Youth Development.” Pediatrics 140, no. 2 (2017).
https://doi.org/10.1542/peds.2016-1758Q.

174. Nagara, I. (2012). A is for Activist. Triangle Square; Brdbk edition.

175. Nature. (2021, May 19). Tackling Systemic Racism Requires the System of
Science to Change. Nature.

176. Nagel, J. (2014). Knowledge : A Very Short Introduction. New York: Oxford
University Press.

177. N'Diaye, T. (2008). The Veiled Genocide. Paris: Gallimard.

178. Negash, S., N. Van Ness Sheppard, N. M. Lambert, and F. D. Fincham.

“Trading Later Rewards for Current Pleasure: Pornography Consumption and Delay
Discounting.” The Journal of Sex Research 53, no. 6 (2016): 698—700.

179. Nestler, E. J., M. Barrot, and D. W. Self. “DeltaFosB: A Sustained Molecular
Switch for Addiction.” Proceedings of the National Academy of Sciences of the
United States of America 98, no. 20 (2001): 11042—-11046.

180. Nicol, K., Speer, N. M., Reynolds, J. R., Swallow, K. M., & Zacks, J. M.
(2009). Reading Stories Activates Neural Representations of Visual and Motor
Experiences. Psychological Science, 20(8), 989-999.

181. Nielsen Company. (2009, May 20). A2\N2 Three Screen Report: 1st Quarter
2009.

182. Nozick, R. (1983). Philosophical Explanations. Harvard University Press.

183. O’Sullivan, L. F., L. A. Brotto, E. S. Byers, J. A. Majerovich, and J. A. Wuest.

“Prevalence and Characteristics of Sexual Functioning among Sexually Experienced
Middle to Late Adolescents.” The Journal of Sexual Medicine 11 (2014): 630—641.

184. Olsen, S. (2005, September 21). Are We Getting Smarter or Dumber. CNET
News.

185. Olson, P. (2012). Putting knowledge in its place: virtue, value, and the
internalism/externalism debate. Philosophical Studies, pp. 241-261.

186. Ong, W. J. (1982). Orality and Literacy: The Technologizing of the Word.
Methuen.



187. Ophir, E., C. Nass, and A. D. Wagner. “Cognitive Control in Media
Multitaskers.” Proceedings of the National Academy of Sciences of the United States
of America 106, no. 37 (2009): 15583-15587.

188. Ostrosky-Solis, F., Garcia, S., & Pérez, M. (2004). Can learning to read and
write change the brain organization? An electrophysiological study. International
Journal of Psychology, 39(1), 27-35.

189. Pappas, G. (2014). Internalist vs. Externalist Conceptions of Epistemic
Justification (Stanford Encyclopedia of Philosophy). [online] Stanford.edu. Available
at: https://plato.stanford.edu/entries/justep-intext/.

190. Pareto, Vilfredo; Page, Alfred N. (1971), Translation of Manuale di economia
politica ("Manual of political economy"), A.M. Kelley, ISBN 978-0-678-00881-2
191. Parsons, T. D., G. Riva, S. Parsons, F. Mantovani, N. Newbultt, L. Lin, et al.

“Virtual Reality in Pediatric Psychology.” Pediatrics 140, no. 2 (2017).
https://doi.org/10.1542/peds.2016-1758l.

192. Patterson, K. R., M. Lundmark, V. Kiesler, S. Mukophadhyay, and T. S.
William. “Internet Paradox: A Social Technology That Reduces Social Involvement in
Psychological Well-Being?” American Psychologist 53, no. 9 (1998): 1017-1031.

193. Payne, S. J., G. B. Duggan, and H. Neth. “Discretionary Task Interleaving:
Heuristics for Time Allocation in Cognitive Foraging.” Journal of Experimental
Psychology 136, no. 3 (2007): 370-388. Pew Research Center. “Mobile Fact Sheet.”
https://www.pewresearch.org/internet/fact-sheet/mobile/.

194, Pitchers, K. K., K. S. Frohmader, V. Vialou, E. Mouzon, E. J. Nestler, M. N.
Lehman, and L. M. Coolen. “DeltaFosB in the Nucleus Accumbens Is Critical for
Reinforcing Effects of Sexual Reward.” Genes, Brain, Behavior 9, no. 7 (2010): 831—
840.

195. Polgar, S., & Truong, P. (2005). Breaking Through: How the Polgar Sisters
Changed the Game of Chess. Gloucester Publishers.
196. Polman, H., B. Orobio de Castro, and M. A. G. Van Aken. “Experimental

Study of the Differential Effects of Playing versus Watching Violent Video Games on
Children’s Aggressive Behavior.” Aggressive Behavior 34, no. 3 (2007).
https://doi.org/10.1002/ab.20245.

197. Primack, B. A., A. Shensa, C. G. Escobar-Viera, E. Barrett, J. E. Sidani, J.
Colditz, and A. E. James. “Use of Multiple Social Media Platforms and Symptoms of
Depression and Anxiety: A Nationally-Representative Study among U.S. Young
Adults.” Multiple Platforms and Depression and Anxiety 69 (2017): 1-9.
https://doi.org/10.1016/j.chb.2016.11.013.

198. Pryor, James (2001). Highlights of recent epistemology. British Journal for the
Philosophy of Science 52 (1):95--124.
199. Przybylski, A. K., and N. Weinstein. “Violent Video Game Engagement Is Not

Associated with Adolescents’ Aggressive Behaviour: Evidence from a Registered
Report.” The Royal Society Publishing, February 13, 2019,
https://doi.org/10.1098/rs0s.171474.

200. Ralph, B. C., D. R. Thomson, J. A. Cheyne, and D. Smilek. “Media
Multitasking and Failures of Attention in Everyday Life.” Psychological Research 78,
no. 5 (2014): 661-669.



201. Ralph, B. C., D. R. Thomson, P. Seli, J. S. Carriere, and D. Smilek. “Media
Multitasking and Behavioral Measures of Sustained Attention.” Attention, Perception,
& Psychophysics 77, no. 2 (2015): 390-401.

202. Reid, T. (1851). Essays on the Intellectual Powers of Man. Abridged and
reprinted, J. Walker (Ed.). Cambridge, MA: John Bartlett
203. Rideout, V. “The Common Sense Census: Media Use by Kids Age Zero to

Eight.” Common Sense Media, 2017,
https://www.commonsensemedia.org/research/the-common-sense-census-media-use-
by-kids-age-zero-to-eight-2017.

204, Riggs, W. (2009). Luck, knowledge and control. In A. Haddock, A. Millar and
D. Pritchard (Eds.), Epistemic Value (pp. 204-221). Oxford: Oxford University Press.

205. Robinson, D. N. (1995). An Intellectual History of Psychology (3rd ed., p.
355). The University of Wisconsin Press.

206. Robinson, T. N., J. A. Banda, L. Hale, A. Shirong Lu, F. Fleming-Milici, S. L.
Calvert, and E. Wartella. “Screen Media Exposure and Obesity in Children and
Adolescents.” Pediatrics 140, no. 2 (2017). https://doi.org/10.1542/peds.2016-1758K.

207. Rockwell, S., & Singleton, L. (2007). The Effect of the Modality of
Presentation of Streaming Multimedia on Information Acquisition. Media Psychology,
9, 179-191.

208. Romer, D., and M. Moreno. “Digital Media and Risks for Adolescent
Substance Abuse and Problematic Gambling.” Pediatrics 140, no. 2 (2017).
https://doi.org/10.1542/peds.2016-1758L.

209. Roose, K. “The Making of a YouTube Radical.” The New York Times, 2019,
https://www.nytimes.com/interactive/2019/06/08/technology/youtube-
radical.html?auth=login-email.

210. Root-Bernstein, R., & Root-Bernstein, M. (2004). Arts Foster Scientific
Success: Avocations of Nobel, National Academy, Royal Society, and Sigma Xi
Members. Journal of Psychology of Science and Technology, 1(2), 51-63.

211. Rosenberg, M., & Barnes, J. E. (2020, August 12). A Bible Burning, a Russian
News Agency and a Story Too Good to Check Out. The New York Times.
212. Rothman, J. “Are We Already Living in Virtual Reality?” The New Yorker,

April 2, 2018, https://www.newyorker.com/magazine/2018/04/02/are-we-already-
living-in-virtual-reality.

213. Ryle, G. (1949). The Concept of Mind. Elsevier

214, Saenger, P. (1997). Space Between Words: The Origins of Silent Reading. Palo
Alto: Stanford University Press.

215. Saleem, M., C. A. Anderson, and D. A. Gentile. “Effects of Prosocial, Neutral,

and Violent Video Games on College Students’ Affect.” Aggressive Behavior 38
(2012): 263-271.

216. Salthouse, T. A. (2012). Major Issues in Cognitive Aging. Oxford University
Press.

217. Sapolsky, R. (2017). Behave : the biology of humans at our best and worst.
London: Vintage.

218. Scharf, C. “Defense of Metaphors in Science Writing.” Scientific American,
July 9, 2013, https://blogs.scientificamerican.com/life-unbounded/in- defense-of-
metaphors-in-science-writing/.



219. Schwartz, B. (2004). The Paradox of Choice: Why More Is Less. Harper
Perennial.

220. Schwartz, B. (2004). The Paradox of Choice: Why More Is Less. New York:
Harper Perennial
221. Semigran, H. L., J. A. Linder, C. Gidengil, and A. Mehrotra. “Evaluation of

Symptom Checkers for Self Diagnosis and Triage: Audit Study.” BMJ 351 (2015).
https://doi.org/10.1136/bmj.h3480.

222. Sherif, M. (1935). A study of some social factors in perception. Archives of
Psychology (Columbia University), 187, 60.

223. Sherif, M., and Hovland, C. I. (1961), Social Judgment.: New Haven and
London: Yale University Press.

224, Shweder, R.A. (1991). Thinking Through Cultures. Harvard University Press.

225. Skeptic Research Center. (2021). How Informed Are Americans About Race
and Policing. Research Report CUPES-007, February 2021.

226. Skitka, L. J., K. L. Mosier, and M. Burdick. “Does Automation Bias Decision
Making?” International Journal of Human-Computer Studies 51 (1999): 991-1006.

227. Sloboda, J. A. (1985). The Role of Practice in the Development of Performing

Musicians. British Journal of Music Education, 2(2), 127-138. doi:
10.1017/S0265051700004324

228. Small, G. W., T. D. Moody, P. Siddarth, and S. Y. Bookheimer. “Your Brain
on Google: Patterns of Cerebral Activation during Internet Searching.” American
Journal of Geriatric Psychiatry 17, no. 2 (2008): 116-126.

229. Small, G., & Vorgan, G. (2008). iBrain: Surviving the Technological
Alteration of the Modern Mind. New York: Collins.
230. Small, G., Moody, T. D., Siddarth, P., & Bookheimer, S. Y. (2009). Your

Brain on Google: Patterns of Cerebral Activation During Internet Searching. American
Journal of Geriatric Psychiatry, 17(2), 116-126.

231. Smith, A., and M. Anderson. “Automation in Everyday Life.” Pew Research
Center, October 4, 2017,
https://www.pewresearch.org/internet/2017/10/04/automation-in-everyday-life/.

232. Soares, J. S., and B. Storm. “Forget in Flash: A Further Investigation of the
Photo-Taking-Impairment Effect.” Journal of Applied Research in Memory and
Cognition 7, no. 1 (2018): 154-160.

233. Sosa, E. (1980). The raft and the pyramid. Midwest studies in philosophy
234, Sosa, E. (1991). Knowledge in Perspective. Cambridge University Press
235. Sosa, Ernest, and Barry Stroud. “Philosophical Scepticism.” Proceedings of the

Aristotelian Society, Supplementary Volumes 68 (1994): 263-307.
http://www.jstor.org/stable/4107028.

236. Storm, B. C., and S. M. Stone. “Saving-Enhanced Memory: The Benefits of
Saving on the Learning and Remembering of New Information.” Psychological
Science, 2015, http://dx.doi.org/10.1177/09 56797614559285Storm.

237. Sweller, J. (1999). Instructional Design in Technical Areas. Camberwell,
Australia: Australian Council for Educational Research.
238. Tang, H. Y., S. M. McCurry, B. Riegel, K. C. Pike, and M. V. Vitiello. “Open-

Loop Audiovisual Stimulation Induces Delta EEG Activity in Older Adults with



Osteoarthritis Pain and Insomnia.” Biological Research for Nursing 21, no. 3 (2019):
307-317.

239. Tapscott, D. (2008). How to Teach and Manage in a Networked World.
BusinessWeek Online. Retrieved from
https://www.businessweek.com/technology/content/nov2008/tc20081130_713563.htm

240. Taylor, C., and B. M. Dewsbury. “On the Problem and Promise of Metaphor
Use in Science and Science Communication.” Journal of Microbiology and Biology
Education 19, no. 1 (2018). https://doi.org/10.1128/jmbe.v19i1.1538.

241. Teachout, T. “Almanac: Aldous Huxley on TV and the Death of the Amateur.”
Arts Journal, 2018, https://www.artsjournal.com/ aboutlastnight/2018/07/almanac-
aldous-huxley-on-tv-and-the-death-of-the- amateur.html.

242. Tetlock, P. E. (2005). Expert Political Judgment: How Good Is 1t? How Can
We Know? Princeton University Press.

243. Tuten, W. S., & Harmening, W. M. (2021). Foveal vision. Current biology :
CB, 31(11), R701-R703. https://doi.org/10.1016/j.cub.2021.03.097

244, The Guardian. (2021, April 2). The Guardian View on Botanical Gardens:
Inextricably Linked to Empire. The Guardian

245, The Symphony of Science (2019) NobelPrize.org. Available at:
https://www.nobelprize.org/symphony-of-science/ (Accessed: February 17, 2023).

246. Tolman, E. C. (1948). Cognitive Maps in Rats and Men. Psychological
Review, 55(4), 189-208

247. Uhis, Y. T., N. B. Ellison, and K. Subrahmanyam. “Benefits and Costs of
Social Media in Adolescence.” Pediatrics 140, no. 2 (2017).
https://doi.org/10.1542/peds.2016-1758E.

248. Umilta, M. A., Escola, L., Intskirveli, I., Grammont, F., Rochat, M., Caruana,
F., ... & Rizzolatti, G. (2008). When pliers become fingers in the monkey motor
system. Proceedings of the National Academy of Sciences, 105(6), 2209-2213. doi:
10.1073/pnas.0710986105

249, Uncapher, M. R., L. Lin, L. D. Rosen, H. L. Kirkorian, N. S. Baron, K. Bailey,
et al. “Media Multitasking and Cognitive Psychological, Neural, and Learning
Differences.” Pediatrics 140, no. 2 (2017). https://doi.org/10.1542/peds.2016-1758D.

250. van Nimwegen, C. (2008). The Paradox of the Guided User: Assistance Can
Be Counter-Effective. SIKS Dissertation Series No. 2008-09. Utrecht University.
251. Van Nimwegen, C., & Van Oostendorp, H. (2009). The Questionable Impact

of Assisting Interfaces on Performance in Transfer Situations. International Journal of
Industrial Ergonomics, 39(3), 501-508.

252. Wang, MC., You, M. (2011). Semantic-Conditioned Peripheral Vision Acuity
Fading Awareness (PVAFA). In: Kurosu, M. (eds) Human Centered Design. HCD
2011. Lecture Notes in Computer Science, vol 6776. Springer, Berlin, Heidelberg.
https://doi.org/10.1007/978-3-642-21753-1_39

253. Warraich, H. “Dr. Google Is a Liar.” The New York Times, 2018,
https://www.nytimes.com/2018/12/16/opinion/statin-side-effects-cancer.html.
254, Wastlund, E., T. Norlander, and T. Archer. “Internet Blues Revisited:

Replication and Extension of an Internet Paradox Study.” Cyberpsychology and
Behavior 4, no. 3 (2001): 385-391.

255. Weinberg, Myrl (July 27, 2009). "Myrl Weinberg: In health-care reform, the
20-80 solution™. The Providence Journal. Archived from the original on 2009-08-02.



256. Westen, D., P. S. Blagov, K. Harenski, C. Kilts, and S. Hamann. “Neural Bases
of Motivated Reasoning: An FMRI Study of Emotional Constraints on Partisan
Political Judgment in the 2004 U.S. Presidential Election.” Journal of Cognitive
Neuroscience 18, no. 11 (2006): 1947-1958.

a. White, Mark D., and Robert. Arp. Batman and Philosophy : the Dark Knight of
the Soul. Hoboken, N.J: John Wiley & Sons, 2008. Print.

257. Williamson, T. (2000). Knowledge and Its Limits. Oxford University Press

258. Williamson, T. (2017). Model-Building in Philosophy. pp.159-171.
doi:https://doi.org/10.1002/9781119210115.ch12.

259, Willoughby, T., P. J. C. Adachi, and M. Good. “A Longitudinal Study of the

Association between Violent Video Game Play and Aggression among Adolescents.”
Developmental Psychology 48, no. 4 (2012): 1044-1057.

260. Wilson, G. (2014). Your Brain on Porn : internet pornography and the
emerging science of addiction. Margate, Kent, United Kingdom: Commonwealth
Publishing.

261. Wilson, T. (2018). Heno3uaTtu Ha camuTte cede cu. M3rok-3aman

262. Wolf, M. (2007). Proust and the Squid: The Story and Science of the Reading
Brain. New York: Harper.

263. Wrangham, R. (2010). Catching Fire. Profile Books LTD.

264, www.informationphilosopher.com. (1977). Karl Popper - Natural Selection and

the Emergence of Mind. [online] Available at:
https://www.informationphilosopher.com/solutions/philosophers/popper/natural_select
ion_and_the_emergence_of mind.html [Accessed 23 Nov. 2023].

265. Zagzebski, L. (1996). Virtues of the Mind: An Inquiry into the Nature of Virtue
and Ethical Foundations of Knowledge. Cambridge University Press

266. Zagzebski, L. (2000). From Reliabilism to Virtue Epistemology. The
Proceedings of the Twentieth World Congress of Philosophy

267. Zagzebski, L. (2013). Moral exemplars in theory and practice. Theory and
Research in Education, 11(2), 193-206. https://doi.org/10.1177/1477878513485177

268. Zagzebski, Linda Trinkaus, 1996, Virtues of the Mind: An Inquiry into the

Nature of Virtue and the Ethical Foundations of Knowledge, Cambridge: Cambridge
University Press.

269. Zalabardo, J. L. (2006). Bonjour, L.Externalism and The Regress Problem.
Synthese 148.



