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Abstract and Keywords
One can distinguish three answers to the question of whether neuroscience is relevant to
meaning in life. Neuro-neutral: Neuroscience is irrelevant to questions about meaning in
life so it can be safely ignored. Neuro-negative: Neuroscience is relevant to meaning in
life only as a warning about how meaning can be distorted or destroyed by excessive at
tention to scientific findings about the mind. Neuro-positive: Neuroscience has findings
that contribute to philosophical understanding of meaning in life and to guiding people
about how to have meaningful lives. This chapter defends the neuro-positive view after
critiquing the two alternatives. It shows how neuroscience helps to answer questions
about the meaning of meaningfulness, the characteristics of meaningful lives, the objec
tivity of life’s meaning, strategies for obtaining meaning, and changes in life’s meaning
that occur with aging.
Keywords: aging, interdisciplinary, life, meaning, neuroscience, objectivity, psychotherapy, values

SCIENTIFIC investigations of human and animal brains have achieved substantial
progress in recent decades. Many new tools for experimental studies have been devel
oped, including functional magnetic resonance imaging (fMRI), optogenetics, transcranial
magnetic stimulation, and multi-cell recording. There have been correlative advances in
theoretical understanding of how brains work through methods such as computational
modelling and network analysis. Neuroscience is having a major impact on many areas of
psychology, including cognitive, developmental, social, and clinical.
But does any of that research matter for philosophical investigations of meaning in life?
We can distinguish three answers:
Neuro-neutral: Neuroscience is irrelevant to questions about meaning in life so it can
be safely ignored.
Neuro-negative: Neuroscience is relevant to meaning in life only as a warning about
how meaning can be distorted or destroyed by excessive attention to scientific findings
about the mind.
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Neuro-positive: Neuroscience has findings that contribute to philosophical understand
ing of meaning in life and to guiding people about how to have meaningful lives.
This chapter defends the neuro-positive view after critiquing the two alternatives. It
shows how neuroscience helps to answer questions about the meaning of meaningful
ness, the characteristics of meaningful lives, the objectivity of life’s meaning, strategies
for obtaining meaning, and changes in life’s meaning that occur with aging.

Neuro-Neutral: Neuroscience Is Irrelevant
to Meaning in Life
(p. 128)

Several philosophical doctrines challenge the relevance of neuroscience to issues about
meaning in life, including dualism, multiple realizability, the naturalistic fallacy, and the
mereological fallacy. A dualist might say that mind and body are distinct kinds of entities,
and meaning in life belongs to the mind and not to the body that includes the brain. So
we should be able to investigate meaning in life just by introspection and thought experi
ments, ignoring what neuroscience tells us about the brain.
The first problem with this argument is that the evidence for dualism is weak and shrink
ing fast. The major ground for defending dualism is that consciousness is an essential fea
ture of mind that is beyond scientific explanation and requires the postulation of a nonphysical mind or soul. But neuroscientific explanations of consciousness including qualita
tive experience are increasingly proposed, e.g. by Dehaene (2014), Thagard (2019a, c),
and Tononi et al. (2016). Already there are sophisticated neural explanations of many im
portant psychological phenomena such as perception, memory, and inference (e.g. Banich
and Compton 2018; Eliasmith 2013). Dualism is not yet refuted, but it is on the run.
Moreover, even if dualism were true, neuroscience could still be relevant as a source of
biological inputs to the mind. Dualists have never been able to explain how physical bod
ies interact with non-material minds, but they grant that bodies do affect the mind, for ex
ample when a stubbed toe causes pain. The brain moderates such effects and so might be
relevant to ways that the body has some influence on life’s meaning. Hence dualism does
not imply the neuro-neutral view, although it does presume that meaning is primarily spir
itual.
Even a materialist might deny the relevance of neuroscience to meaning by invoking the
argument from multiple realizability that became popular in the philosophy of mind
through the work of Jerry Fodor (1975) and Hilary Putnam (1975). This non-dualist claim
is that the study of minds is independent of the study of brains because mental phenome
na can be realized in different physical substrates such as computers and space aliens,
not just in brains. So meaning in life is independent of brains.
Multiple realizability became much less plausible in the 1980s and 1990s through the rise
of cognitive neuroscience that has transformed cognitive psychology and other areas. In
practice, it matters a lot to psychology how different kinds of mental phenomena are
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processed in the brain (Bechtel and Mundale 1999; Sober 1999; Thagard 1986, 2022).
Hence arguments from multiple realizability do not support the brain-independence of
meaning in life.
The third philosophical position that might be taken to challenge the relevance of neuro
science to meaning in life is the so-called naturalistic fallacy that claims it is a mistake to
try to explain normative concepts such as good in terms of descriptive concepts such as
pleasure (Ridge 2019). You cannot derive an ‘ought’ from an ‘is’. Questions about (p. 129)
meaning in life are normative concerning how people ought to conduct their lives and so
cannot be deduced from any amount of findings about how brains work.
The first response to this argument is that it is just dogma to assert the independence of
the normative from the descriptive. The relation between them need not be strict deduc
tion, but rather a matter of inductive reasoning based on coherence, for example between
the vital biological and psychological needs of all humans and judgements about what is
good for them (Thagard 2019c). The burden is on advocates of the neuro-positive view to
show precisely how neuroscience is relevant to meaning in life, but connections cannot be
ruled out as fallacious a priori.
The fourth philosophical position that marks neuroscience as irrelevant to meaning in life
is what Bennett and Hacker (2003) call the ‘mereological fallacy’. They claim that concep
tual analysis shows that psychological predicates apply only to whole human beings, not
to body parts such as the brain. Therefore it is a mistake to ascribe psychological con
cepts such as mind, pain, emotion, and meaning to brains. In general, Bennett and Hacker
see philosophy as a conceptual enterprise distinct from science, so neuroscience cannot
tell us anything about meaning in life.
This view of philosophy has many problems. First, it assumes that psychology depends on
a set of concepts that are embedded in ordinary language, but language and its concepts
are subject to substantial change resulting from scientific advances (Thagard 1992, 2012,
2014a). For example, the common expression ‘the sun rises’ is misleading since Coperni
cus showed that the earth rotates around the sun. Advances in neuroscience are leading
psychologists and people in other fields to change their concept of mind beyond what was
assumed in twentieth-century philosophy. Contrary to Wittgenstein (1968), philosophy
does not ‘leave everything as it is’ but needs to cooperate with science in an integrative
and dynamic enterprise to increase understanding of how minds are and ought to be
(Thagard 2019c).
The investigation of meaning in life is part of this enterprise. The cognitive sciences re
ject the dogma of restricting psychological predicates to whole human beings and make
progress by identifying mechanisms with highly relevant parts that include brain areas,
sensory organs, neurotransmitters, and hormones. Like the naturalistic fallacy, the socalled mereological fallacy is merely a tactic to block productive inquiry.
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Neuro-Negative: Neuroscience Reduces Mean
ing in Life
The neuro-negative view is that neuroscience is only relevant to meaning in life because
the scientific study of the brain diminishes meaning. Caruso and Flanagan (2018) use the
term ‘neuroexistentialism’ for anxiety concerning whether advances in neuroscience and
other areas of biology undermine conceptions of persons with purpose and meaning. One
source of the reduction of meaning comes from scientific rejection (p. 130) of religion,
which many people think is the basis of life’s significance. Another threat comes from
philosophical arguments that explaining the mind by brain processes is incompatible with
free will, which is essential for meaningful action.

Religious Objections
For many people, meaning in life comes from a religious source such as a loving God, an
afterlife with eternal rewards, and a supportive church community. Religion meshes with
the dualist view that mind is a spiritual soul rather than a material brain. Advances in
neuroscience encroach on this spiritual view of mind and therefore threaten dualism and
the religious views that cohere with it. Neuroscience blends with materialism, which im
plies that there is no soul, no God, no afterlife, and therefore no meaning. Writers includ
ing Dostoevsky, Tolstoy, and Cottingham (2003) have all worried that without religion life
becomes meaningless.
There are several problems with making meaning dependent on religion (see Metz 2013
for a full discussion). First, evidence for the existence of God is scant, and faith is a poor
method for acquiring reliable beliefs (Thagard 2010a). Hence religion is a shaky founda
tion for establishing meaning in life and encourages the bullet-biting conclusion that life
is indeed meaningless. Reason might turn out to justify the denial of meaning in life, but
the nihilistic path through the failure of religion is easily avoided.
Second, even highly religious people find non-theological sources of meaning in their
lives, such as families, jobs, and good deeds. Few people besides reclusive monks and
nuns are content with religion as their only meaningful activity.
Third, there are more than a billion people in the world who are not at all religious, but
most find lives they consider meaningful through families, jobs, and good deeds that are
also sources of meaning for religious people. Therefore, even if neuroscience threatens
the plausibility of religion, we should not conclude that it reduces meaning in life.

Free Will
If the mind is the brain, as many neuroscientists assume, then free will is threatened.
People’s actions result from the physical process of neurons’ firing rather than from the
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soul’s free choice. If free will is an illusion, then the sense of autonomy that makes
people’s choices meaningful is bogus, so meaning goes out the window.
In response, some philosophers, such as Daniel Dennett (2003), argue that free will is ac
tually compatible with findings about the brain, but I have my doubts (Thagard 2019a,
2019c). The more we know about how brain areas interact to produce neural firings that
generate actions, the more implausible becomes the traditional idea of free choice. Nev
ertheless, there is a remaining idea I call ‘freeish will’ that retains the key characteristics
of autonomy concerning absence of internal mental illness and external coercion. Freeish
will, based on a rich understanding of how brains produce action, is compatible (p. 131)
with revised conceptions of autonomy, purpose, and moral responsibility. Neural deter
minism does not imply fatalism. Therefore, like rejection of religion, rejection of free will
is not a threat to meaningful lives viewed from a scientific perspective. So the neuro-neg
ative view is implausible.

Neuro-Positive: Neuroscience Enhances Mean
ing in Life
Defending the neuro-positive view requires specifying ways in which neuroscience helps
people to understand the nature of meaning in life and helps people to achieve it. I de
scribe contributions to (1) characterizing the concept of a meaningful life, (2) explaining
the features of meaningful lives such as value, (3) connecting subjective and objective as
pects of meaning in life, (4) developing strategies for aiding people in achieving meaning
ful lives, and (5) understanding how life’s meaning changes with age.

The Concept of a Meaningful Life
Despite extensive writings in philosophy and psychology, no one has succeeded in provid
ing necessary and sufficient conditions for the concepts meaning in life, meaning of life,
or meaningful life (Metz 2013; Hill 2018). The failure is not surprising because such
analysis always succumbs to counterexamples or circularities (Thagard 2019c). The as
sumption that concepts have strict definitions was challenged philosophically by
Wittgenstein’s (1968) idea of family resemblances and Putnam’s (1975) idea of stereo
types, giving rise to claims about meaning as a cluster concept (e.g. Metz 2013). The
philosophical challenge was strengthened by numerous psychological studies that show
people working with concepts using typical features, examples, and explanations rather
than defining conditions (Murphy 2002).
Computational neuroscience provides a unified account of all of these aspects of concepts
using Chris Eliasmith’s (2013) hypothesis that brains represent the world using semantic
pointers, which are neural representations that can be formed by sensory inputs but also
can be combined into new representations that go beyond the senses. Blouw, Solodkin,
Thagard, and Eliasmith (2016) use computational modelling to show that construing con
cepts as semantic pointers can explain experiments interpreted as showing that concepts
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are based on standard examples (exemplars), typical features (stereotypes or prototypes),
and explanations.
This theory of concepts supports a new method of characterizing concepts that I call
three-analysis (Thagard 2019a). Instead of the futile task of finding strict definitions, we
can characterize a concept more naturally by giving its exemplars, typical features, and
explanatory uses. Table 7.1 applies this method to the concept meaningful life, first by
(p. 132) giving a list of people generally thought to have lives full of meaning. You can eas
ily enhance this list with personal examples such as family members who led rich lives.
Exemplars help to pin down a concept even when there is disagreement about which fea
tures are necessary, sufficient, or typical.
Table 7.1 Analysis of the Concept Meaningful Life Using the Method of
“Three-Analysis”
Exem
plars

Confucius, Charles Darwin, Albert Einstein, Mahatma
Gandhi, Nelson Mandela, Florence Nightingale, Pablo Pi
casso, Mother Teresa, Leo Tolstoy, etc.

Typical
features

Purpose, value, coherence, felt sense, reflection, loving,
engagement, significance, pursuit, search

Expla

Explains: why some people have better lives than others,

nations

why some people feel that their lives are deficient
Explained by: mental, neural, and social mechanisms of
cognition, emotion, and communication

Method source: Thagard (2019a).
My list of typical features summarizes aspects of meaning in life emphasized by philoso
phers and psychologists such as: Baumeister and von Hippel (2020); Heintzelman and
King (2014); Hill (2018); King, Heintzelman, and Ward (2016); Landau (2017); Martela
and Steger (2016); Metz (2013); Thagard (2010a, 2019c), and Wolf (2010). Recognizing
these features as merely typical avoids the tyranny of finding necessary and sufficient
conditions, in accord with the overlapping similarities of Wittgenstein’s family resem
blances and Putnam’s stereotypes.
The features can be recognized in most of the exemplars. For example, Charles Darwin
(1958) had work and family purposes that he had good reason to value. Reflecting on his
life, he felt a sense of worth and coherence in what he had accomplished through signifi
cant and engaging activities such as loving his work and his family. I include pursuit and
search among the features of a meaningful life because striving to accomplish valuable
purposes is itself a contribution to meaning.
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Psychologists have found that an important function of concepts is providing explanations
(Murphy and Medin 1985). For example, the concept giraffe serves not only to describe
giraffes but also to explain puzzling facts, for example why some zoo animals are eating
leaves off the top of trees. The concept of meaningful life also has explanatory functions,
for example in answering questions about why some people’s lives seem to be substantial
ly better or worse than others. People with severe depression have negative moods that
result in part from feeling worthless and lacking any meaningful pursuits. In contrast,
people thrive because they have coherent purposes and values that constitute a meaning
ful life.
Concepts not only explain, but can also be explained by underlying mechanisms. For the
concept of a meaningful life, the relevant explanations are neural and social as well as
mental, as I show in the following. In sum, the neuroscience-derived theory of (p. 133) con
cepts that unifies exemplars, typical features, and explanations provides a novel and deep
way of understanding the concept of a meaningful life. Moreover, neuroscience provides
ways of understanding the features that are typical of life’s meaning.

Neuroscience Explains the Features of Meaningful Lives
The philosophers and psychologists who mention purpose, value, coherence, reflection,
feeling, and love as features of meaning in life take them for granted, rather than explain
ing how they work in people’s minds. I included in my list of explanations relevant to
meaningful lives not only what meaningful life explains, but also what explains meaning
in life, which I audaciously suggested was a combination of mental, neural, and social
mechanisms. Mechanisms are combinations of connected parts whose interactions pro
duce regular changes (Bechtel 2008; Craver and Darden 2013; Glennan 2017; Thagard
2019c). I now describe how neural mechanisms help to explain purpose, value, and coher
ence, leaving the other typical features for future work.
Informally, a purpose is a goal that serves as a reason for doing something, but what is a
goal? Thagard (2019a, 186) explains goals as semantic pointers that bind together two
other neural representations, one for a situation to be achieved, such as buying food, and
the other for an emotional attitude toward that situation akin to wanting or desiring. In
turn, emotions are semantic pointers that combine neural representations of (1) the situa
tion that the emotion is about, (2) an appraisal of the relevance of that situation to the
person’s goals, and (3) bodily changes such as heartbeat and hormone levels. This theory
of purposes as goals can explain how they lead to action (Schröder, Stewart, and Thagard
2014).
What are values? This question is usually dodged by philosophers and psychologists, but
not by economists who identify values with preferences understood as observed choices
(Hausman 2011). Psychologically, this is crudely behaviouristic compared to the view that
values are mental states that cause preferences (which are also mental states) that cause
behaviours such as choices. For example, one of my political values is democracy—gov
ernment by the people through their elected representatives. My mental representation
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of this value combines a concept and emotions. The concept of democracy includes a set
of exemplars such as Canada, typical features such as voting, and explanations such as
that democratic countries produce happier people. For me, the main emotions associated
with democracy are liking, wanting, and fearing its eclipse by autocrats. Possessing the
value of democracy causes some behaviours such as voting, but a person can still have
the value without its leading to specific behaviours.
A neural theory of values arises from understanding them as semantic pointers that bind
together representations of concepts such as democracy (combining exemplars, typical
features, and explanations) with emotional attitudes (combining appraisal and physiolo
gy). Thus neuroscience can explain how purposes and values operate in the brains and
minds of people searching for meaning in their lives.
The topic of coherence rarely figures in philosophical discussions of meaning in
life, even though it has long been important in epistemology. But psychological discus
sions of meaning emphasize coherence as a longing that people have for their lives to be
comprehensible and to make sense (Hill 2018; Martela and Steger 2016). This feature of
meaning in life as making sense connects with linguistic meaning as we expect words,
sentences, paragraphs, and larger pieces to make sense. It is not accidental that around
(p. 134)

80 percent of the more than 100 languages used in Google Translate are like English in
using the same word for the meaning of lives and the meaning of words (exceptions in
clude Chinese and Russian).
But what is coherence? Epistemological discussions usually mention consistency but are
vague about what else is relevant. In contrast, a theory and computational model of co
herence has been based on neural networks (Thagard 1989, 2000, 2019c). Comprehensi
bility requires various representations of a situation to fit together; for meaning in life,
these elements include goals, values, and beliefs. Some elements cohere in that they are
mutually supporting, for example when a goal of becoming a financial entrepreneur fits
with a major goal of becoming rich. But other elements are incoherent with each other,
for example wanting to be an entrepreneur and wanting to help the poor. In a computa
tional neural network, elements can be represented by artificial neurons or groups of
neurons, and coherence between elements can be captured by excitatory links through
which one neuron increases the firing of another neuron. Incoherence between elements
can be captured by inhibitory links between neurons through which one neuron decreas
es the firing of another neuron. Many computer simulations of realistic cases show that
this model of coherence applies to many comprehensibility problems in science and
everyday life. It would be an interesting exercise to model in detail coherence and lack of
it in psychological studies concerning meaning in life.
In sum, understanding of purpose, value, and coherence can all be deepened by neurosci
entific explanations.
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The Objectivity of Meaning in Life
The problem of meaning in life has both descriptive and normative aspects. The descrip
tive problem concerns what people think makes their lives meaningful. Psychologists are
largely concerned with this subjective problem and sometimes distinguish descriptive
‘meaning in life’ from the normative philosophical problem of ‘meaning of life’ which con
cerns what actually makes lives meaningful (e.g. Hill 2018). But philosophers such as
Wolf (2010) and Landau (2017) take meaning in life to be a normative problem also. Some
times philosophers take meaning in life to be about meaning in the lives of individual peo
ple, in contrast to meaning of life as concerned with the whole human race. But I think
that questions about the meaning of life for all people and meaning in life for individuals
are answerable in the same way, by identifying objective sources of meaning for all.
Accordingly, I take ‘meaning in life’ and ‘meaning of life’ to concern the same de
scriptive and normative problems. The descriptive problem concerns people’s subjective
sense of what seems to give them meaning in their lives, whereas the normative problem
concerns what objectively provides meaning and what people ought to do if they want to
achieve such meaning.
(p. 135)

However, philosophers have had difficulty establishing objectivity. Wolf (2010) merely
hopes that some sense can be made of objective meaning in life. Metz (2013) says that
meaning concerns what is ‘fundamental’ to human life but does not spell this out. Landau
(2017) emphasizes the relevance of value to understanding meaning in life but does not
provide an account of objective value.
Contrary to what is claimed by the naturalistic fallacy, neuroscience helps to bridge the
gap between the subjective and the objective. Boyd (1988) suggests that moral realism,
which says that ethical claims can be as objectively true or false as scientific claims, can
be achieved by recognizing that people have biological and psychological needs that re
sult from underlying mechanisms. These mechanisms explain why satisfying those needs
is good for people. Boyd did not spell out the relevant needs and mechanisms, but neuro
science fills in the crucial gaps. Other philosophers have looked to needs (as opposed to
subjective whims, wants, and interests) to provide the connection between the descrip
tive/subjective and the normative/objective (Orend 2002; Thagard 2010a, 2019c; Wiggins
1987).
To begin, consider biological needs. Well-known biological mechanisms explain why oxy
gen, water, food, and shelter are needs rather than wants, because without them people
die. Without oxygen, people’s lungs, hearts, and brains stop working, leading to death in
a few minutes, in ways well explained by mechanisms of respiration, blood oxidation, and
brain functioning. These mechanisms show that oxygen is an objective need of humans,
not just a subjective want.
Analogously, a substantial body of research has established that the major psychological
needs of humans across cultures are autonomy (feeling that actions are self-chosen), com
petence (feeling of efficacy and mastery over one’s activities), and relatedness (feeling of
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belonging with others) (Ryan and Deci 2017). Moreover, achieving these needs predicts
high ratings of meaningfulness in surveys (Martela, Ryan, and Steger 2018). A fourth pre
dictive factor is beneficence—being good to others. Martela, Ryan, and Steger (2018,
1279) conclude that ‘when an individual is able to find ways of self-expression through
satisfaction of autonomy and competence, and self-transcendence through satisfaction of
relatedness and beneficence, then that life should be filled with meaning and truly a life
worth living.’ This research, however, does not connect psychological needs to underlying
mechanisms as required for Boyd’s version of moral realism.
Thagard (2019c, 162–164) makes these connections. Neural and molecular mechanisms
explain why social isolation cripples lives through impacts on the amygdala, ventral, stria
tum, and orbitofrontal cortex, including epigenetic changes in gene expressions that can
contribute to heart attacks. Hence relatedness is a vital need, not just a want for which
other wants could be substituted. Similarly, lack of autonomy through control by others
and lack of competence through failures in work cause stress (p. 136) with elevated corti
sol levels that have negative effects on brain functioning and overall health. Autonomy in
the sense of being able to make choices uncontrolled by others is compatible with what I
called freeish will operating in the brain. Hence autonomy, competence, and relatedness
are not only psychological and social needs, but are also tied to biological mechanisms in
volving the brain.
In sum, psychological needs and neural mechanisms provide the non-deductive links be
tween subjective and objective meaning. Meaning in life is the pursuit of satisfaction of
vital needs for oneself and others, including psychological needs that depend on brain
mechanisms.

Strategies for Achieving a Meaningful Life
According to Epicurus (quoted in Lucretius 1969, 22):
Vain is the word of a philosopher by whom no human suffering is cured. For just as
medicine is of no use, if it fails to banish the diseases of the body, so philosophy is
of no use, if it fails to banish the suffering of the mind.
This insistence is too hard on philosophy which addresses important epistemological and
metaphysical questions that are not directly relevant to suffering. But many ethical ques
tions are highly relevant to suffering and can be addressed by philosophy in alliance with
psychology. A sound theory of life’s meaning should help people to improve their lives.
One philosophical strategy for helping people is to rebut sceptical arguments that life has
no meaning at all. Landau (2017) usefully responds to claims that meaning is undermined
by the inevitability of death, the enormity of the universe, relativism, determinism, and
chance. More positively, he offers (278–279) wise practical advice, including:
• Avoid perfectionism and do not try to achieve the impossible.
• Treat yourself well.
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• Recognize that life is not a dress rehearsal, so seek meaning now.
• Work.
Nevertheless, most people who have issues about meaning in their lives consult psycholo
gists rather than philosophers.
Clinical psychologists are increasingly aware of the relevance of meaning in life to
people’s mental and physical well-being (Hill 2018). People who are depressed have feel
ings of worthlessness and hopelessness that imply that their lives are bereft of meaning.
The other major malady treated by psychotherapists is anxiety, which can be tied to fears
that life is lacking in value and direction.
Hill provides a rich model for how psychotherapists can deal with clients who
have concerns about meaning in their lives. Her first recommendation is that therapists
should first have sorted out how they feel about meaning in their own lives. Research has
shown that successful therapy depends less on the theoretical approach of the therapist
than on the establishment of a therapeutic alliance with the client based on empathy and
trust (Flückiger, Del Re, Horvath, and Wampold 2018; Larocque and Thagard, forthcom
ing). Therapists who do not understand the meaning in their own lives will have difficulty
(p. 137)

establishing the desired alliance with clients who are troubled about meaning.
Hill (2018, 83) provides a list of questions that therapists can pose to clients based on key
features of meaning in life—felt sense, what matters, goals, and sources. Therapists might
ask broadly about a felt sense of having meaning, e.g. ‘Tell me about what meaning you
have in your life’. Therapists might also ask about mattering, e.g. ‘What are you doing
that makes a difference or is worthy?’ Therapists might also ask about goals, purpose,
and aspirations, e.g. ‘When do you feel most engaged in life?’ Finally, therapists might ask
about sources of meaning, e.g. ‘What are you most passionate about doing in your life?’
Hill also suggests interventions for helping people explore meaning in their lives, includ
ing restating their concerns, reflecting on their feelings, and disclosing the therapist’s
own struggles with meaning. Such disclosure furnishes analogies to guide the client’s
thinking and also shows empathy for the client’s problems. Hill provides advice about
how to help clients gain insights about their understanding of the meaning in their lives
and how to help them reinterpret and revise their views.
Hill provides case examples of clients who sought help from psychotherapists in dealing
with issues about meaning in life. Bruce was a man in his mid-sixties who was having dif
ficulties with retirement, his troubled long-term marriage, and health problems. With the
therapist he talked about faith, spirituality, his need for freedom, and his attraction to an
other woman. The therapist helped him to gain clarity about his spiritual struggles and to
sort out what he wanted.
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The Relevance of Neuroscience to Meaning in Life
Psychotherapy always deals with emotions, which is where neuroscience becomes rele
vant. Here are some ways in which emotions are relevant to questions about life’s mean
ing:
(1) The sense of meaning is an emotional reaction, positive if life seems meaningful
but negative if meaning is lacking.
(2) Feeling bereft of meaning goes with severe emotions such as depression and
anger.
(3) Increases or decreases in feelings about meaning go with emotions such as hap
piness, sadness, and fear.
(4) Contributors to meaning such as love, work, and play are accompanied by emo
tions such as infatuation, lust, admiration, excitement, enthusiasm, and joy.
(5) Acquiring increased or decreased amounts of meaning in life requires emotional
change.
Hence determination of how to enhance meaning in life requires understanding of
emotions to which neuroscience contributes.
(p. 138)

Psychologists disagree about how to explain emotions (Keltner, Oatley, and Jenkins 2018).
The most popular theories view emotions as either (1) cognitive appraisals of the extent
to which a situation meets a person’s goals, (2) physiological responses to situations, (3)
culturally and linguistically constructed responses to situations, or (4) innate neural re
sponses to situations. Computational neuroscience shows how all of these can be accom
modated in a brain model that views emotions as semantic pointers that combine ap
praisal, physiology, and culture (Kajic, Schröder, Stewart, and Thagard 2019; Thagard
2019a). Hence neuroscience is crucial to explaining emotional aspects of the pursuit and
achievement of meaning in life.
Similarly, emotional change of the sort involved in increasing life’s meaning can be ex
plained by psychological processes resulting from neural mechanisms. For example, a
psychotherapist working with a client suffering from depression with feelings of worth
lessness and hopelessness can help the client reduce these emotions and enhance posi
tive ones such as confidence, joy, and hope. According to the semantic pointer theory of
emotions, emotional change requires integrated changes in cognitive appraisal, physiolo
gy, and cultural interpretation (Thagard, Larocque, and Kajić, 2022). Interpretation and
appraisal can be changed through methods such as psychotherapy, and physiology can be
changed through methods such as antidepressant medication and exercise. Hence neuro
science is relevant to explaining both the occurrence and alteration of emotions that in
crease meaning in human lives.
Introducing psychology and neuroscience into deliberations about meaning in life does
not obviate philosophy, which remains relevant because of its normative contribution. A
purely descriptive approach to values would accept clients’ claims that their lives are
meaningful because of practices such as collecting beer bottle caps or having violent sex
with strangers. Philosophy is crucial to finding meaning in life because of assessment of
the legitimacy of different values. Thagard (2010a) summarized objectively desirable val
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The Relevance of Neuroscience to Meaning in Life
ues in the slogan that the meaning of life is love, work, and play, because these three con
tribute to satisfaction of the vital psychological needs of relatedness, competence, and au
tonomy. This slogan provides a concise answer to what provides purpose and value to a
great many people without having to deal with the abstractness of concepts like related
ness. Coherence comes when people understand that their actions are motivated by the
legitimate pursuit of love, work, and play and when they are able to achieve a reasonable
balance among these pursuits. As in the case of Bruce, meaning-in-life problems some
times concern finding balance among difference values.
The relevant mental mechanism for working out conflicts among different goals is emo
tional coherence among actions and goals, which can also be modelled using neural net
works (Thagard 2006). Actions cohere with goals that they accomplish, such as when get
ting a university degree coheres with the goal of getting a good job. Actions can be inco
herent with each other, for example when studying is incompatible (p. 139) with working
or travelling. Representing actions and goals by artificial neurons produces a neural net
work that efficiently computes the comparative emotional value of different options.
I am not proposing a simplistic division of labour where psychology and neuroscience are
subjectively descriptive and philosophy is objectively normative. Philosophy should be in
formed by descriptive empirical studies, and psychology and neuroscience are relevant to
normative conclusions by identifying universal human needs. Philosophy and science can
effectively cooperate to address questions about meaning and many other questions in
epistemology, metaphysics, and ethics (Thagard 2019c).

Aging and Meaning in Life
The presence and search for meaning are not constants across the lifespan of people, but
change as people move through childhood, adolescence, adulthood, and old age. What
matters to young children is obviously different from what matters to the elderly. Love,
work, and play take on different forms and degrees of importance as people age because
of shifts in needs for relatedness, competence, and autonomy. Neuroscience helps to ex
plain these shifts as the result of changes in brains that occur as people age.
Psychologists have documented some of the changes that take place as people age. Ste
ger, Oishi, and Kashdan (2009) report that meaning in life is important to overall well-be
ing at many stages, but find differences in people’s ratings of how meaning is present in
their lives versus how much they are searching for meaning. Individuals at later life
stages reported more meaning and less searching, where more searching correlates with
less well-being. Carstenson (2019) describes the ‘paradox of aging’ that older people tend
to have greater emotional well-being despite physical decline and shrinking social net
works.
Major transitions in life’s meaning include going from adolescence to adulthood and from
adulthood to old age, both attended by major changes in the brain. Arain et al. (2013,
449) summarize the vulnerabilities of the adolescent brain that can lead to impulsive be
haviours concerning food, alcohol, sex, and sleep habits. Myelination that improves con
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nectivity between different brain areas is incomplete because of immaturity and the ef
fects of sex hormones. Excitatory neurotransmission based on glutamate predominates
over inhibitory effects of gamma-aminobutyric acid (GABA). An immature limbic system
and prefrontal cortex can contribute to social maladjustments.
By their mid-twenties, most people have become more responsible with respect to love
and work with less engagement in impulsive play. This transition results from neural
changes including reduced hormonal effects and fuller myelination, making for more effi
cient communication between cortical and emotion-dominated non-cortical areas. So
changes in life’s meaning between adolescence and adulthood have a component to be
explained by neuroscience.
From people’s twenties to their sixties, brain functioning declines only slightly in
the absence of diseases such as early onset Alzheimer’s and strokes. But from the mid-six
ties onwards, the news is grim with respect to overall intelligence and general brain oper
ation. Documented declines include reduced brain volume involving number and size of
neurons, decline in white matter (the connections between neurons), decreases in
dopamine receptors important for motivation and learning, declines in other neurotrans
mitters such as glutamate and serotonin, and reduction in functional connectivity (Buch
(p. 140)

man et al. 2014; Sala-Llonch, Bartrés-Faz, and Junqué 2015). Psychological effects in
clude decline in working memory, long-term memory, and speed of processing.
Not surprisingly, aging of brain and body leads most people to retire from full-time work,
requiring major changes in purpose, value, and coherence. The need for competence can
be satisfied by pursuits other than work, such as hobbies and social recreations. Related
ness also shifts after completion of raising children to interests in friends and grandchil
dren. Autonomy increases through lack of work constraints but diminishes because of
physical limitations. The balance among work, love, and play shifts, with play taking over
some of the time and importance of work.
How is the increased meaning consistent with brain decline in aging? Park and ReuterLopez (2009, 183) assert: ‘Little doubt exists that the extent of cognitive and structural
decline is substantial. Nevertheless, people generally function remarkably well even into
advanced old age, and do so even in the presence of a great deal of pathology as discov
ered at autopsy.’ They explain this result by scaffolding, an ongoing adaptive process in
the neocortex that results in new circuits that compensate to some extent for neural de
cline. Scaffolding enables people to increase meaning in their lives because they still have
enough cognitive capacity to enjoy reduction in pressures from work and child-rearing
while pursuing activities in line with valuable purposes. Levitin (2020) provides valuable
advice based on neuroscience on how to continue having an enjoyable and meaningful life
in old age through diet, exercise, sleep, and cognitive enhancement.
Hence for both adolescence and old age, understanding shifts in the meaning of lives re
quires attention to neuroscience. Old age can also bring increasing concern with death,
which looks very different from a neuroscience perspective than from a religious, dualist
perspective. The scientific view that minds expire when brains die cancels fear of eternal
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suffering in favour of Epicurus’s view that after death there is nothing and therefore
nothing to be feared. Neuroscience encourages the reassuring view that meaning in life is
not an infinite issue.
Nagel (1970) claims that death is an evil because the loss of life permanently deprives
people of valuable experiences. We can reasonably feel regret for people who die young
that they were robbed of years of meaningful activities. But from the scientific perspec
tive that personhood stops when the brain ceases, we can be assured that dead people
have no regrets about their deprivations. It is reasonable to fear the suffering that often
precedes death, but neuroscience encourages the conclusions that dying and being dead
are not scary.

Meaning in Life as an Interdisciplinary
Project
(p. 141)

I have supported the neuro-positive claim that neuroscience enhances meaning in life by
showing how it contributes to understanding the concept of a meaningful life, the fea
tures of meaningful lives, the objectivity of meaning, ways of finding meaning such as
psychotherapy, and changes in meaning that come with aging. These five considerations
complement my responses to arguments for neuro-neutral and neuro-negative views,
which face the challenge of finding alternative ways of illuminating the concept, features,
objectivity, strategies, and changes of meaning in life.
My discussion of meaning in life weaves together discussions from philosophy, psycholo
gy, and neuroscience, but such connections are unusual. The philosophers I mentioned al
most never cite psychologists and vice versa. Moreover, the philosophers and psycholo
gists who discuss meaning are equally remiss in ignoring neuroscience.
My five ways in which neuroscience is relevant justify the conclusion that the study of
meaning in life is not a purely philosophical project, but should be pursued as an interdis
ciplinary collaboration of the sort that is common in cognitive science (Thagard 2005,
2010b). Cognitive science is the interdisciplinary study of mind and intelligence, embrac
ing psychology, neuroscience, computational modelling, anthropology, and philosophy.
Combining disciplines encourages experimental, theoretical, and practical progress on
topics such as perception, cognition, language, and emotion, but also can enhance the in
vestigation of meaning in life. None of the five fields of cognitive science is reducible to
the others, but they can productively collaborate by integrating both ideas and methods.
Psychology can continue to conduct behavioural experiments and surveys that collect in
formation about what people value in life, but also develop theories concerning mental
mechanisms—representations and processes that explain how people are thinking when
they pursue meaning. Psychological research can also investigate further what aspects of
human lives amount to needs rather than wants.
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The Relevance of Neuroscience to Meaning in Life
Neuroscience can expand the experimental investigation of meaning through techniques
such as brain scans, and deepen accounts of mental processing by neural mechanisms
that describe how groups of neurons organized into brain areas produce cognition and
emotion required for pursuit of meaning. I have shown five ways in which neuroscience is
relevant to the investigation of meaning in life, but there are probably others that operate
in concert with psychological and philosophical considerations.
Computational modelling spells out the mental and neural mechanisms for meaning in
sufficient detail that they can operate in simulations that help to show whether the pro
posed mechanisms are adequate to explain the relevant phenomena such as value and co
herence. Computational ideas turn vague psychological and neural speculations into pre
cise theories about mind and meaning.
Anthropology brings a cross-cultural perspective on meaning in life to avoid the overgen
eralization of findings about meaning in life from societies that are WEIRD (p. 142) (West
ern, educated, industrial, rich, and democratic; Henrich, Heine, and Norenzayan 2010).
There are thousands of different cultures in the world, and a full account of meaning in
life should cover the whole range.
Philosophy contributes, not by asserting conceptual truths based on biased thought ex
periments, but by being more general and more normative than the other fields. Thought
experiments have been widely used in discussions of the meaning of life, but they are a
highly subjective, circular, and unreliable practice that should not be confused with evi
dence (Thagard 2014b). Making up stories can be a useful way to generate hypotheses,
but the evaluation of those hypotheses should be connected to empirical evidence.
Generality in philosophy comes by tying together empirical and theoretical insights from
psychology, neuroscience, computer modelling, and anthropology. Normativity comes by
reflecting on what meaning in life ought to be, rather than just what people take it to be.
Objectivity arises not from a priori intuitions but from coherent reflections on empirical
findings and vital needs that cross the traditional descriptive/normative boundary. Thus
meaning in life can best be investigated by interdisciplinary research that combines neu
roscience with philosophy and the other fields of cognitive science.
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