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Conscience, Morality and
the Spiritual Life

CMS-027:
Human Morality
Characteristics
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Self-righteousness [The] appraisal of
oneself as being morally upright and

justified by one’s own deeds.
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Self-righteousness is like a bottomless cup: though you
pour and pour, you will never be able to fill it. Why?
Because pouring yourself into yourself adds nothing to
you. Nothing plus nothing always equals nothing.
Instead, accept God'’s righteousness rather than trying
to accumulate your own. You will find that the
righteousness he offers is real. And that is what fills the
cup of sanctification.

Green, M. P. (1989). Illustrations for Bilical Preaching : Over 1500 sermon illustrations
arranged by topic and indexed exhaustively (Revised edition of: The expositor's illustration
file.). Grand Rapids: Baker Book House.
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The man who cannot believe that God loves and

forgives will always turn to self-righteousness or to
despair. Only faith, a faith that lets us see God, frees us

to discover our real selves.

Richards, L., & Richards, L. O. (1987). The teacher's commentary (692). Wheaton, Ill.: Victor Books.
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Gal 6:3 For if anyone thinks he is something when he
is nothing, he deceives himself.
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The Church of Laodicea (or was that "the USA").

Re 3:17. 17 ‘Because you say, ‘| am rich, and have
become wealthy, and have need of nothing,” and you
do not know that you are wretched and miserable and
poor and blind and naked,

18 | advise you to buy from Me gold refined by fire
so that you may become rich, and white garments so
that you may clothe yourself, and that the shame of
your nakedness will not be revealed; and eye salve to
anoint your eyes so that you may see.
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And, a Good Example:

2 Cor 10:12 For we are not bold to class or compare
ourselves with some of those who commend
themselves; but when they measure themselves by
themselves and compare themselves with themselves,
they are without understanding.

13 But we will not boast beyond our measure, but
within the measure of the sphere which God
apportioned to us as a measure, to reach even as far
as you.
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14 For we are not overextending ourselves, as if we
did not reach to you, for we were the first to come even
as far as you in the gospel of Christ;

15 not boasting beyond our measure, that is, in
other men’s labors, but with the hope that as your faith
grows, we will be, within our sphere, enlarged even
more by you,

16 so as to preach the gospel even to the regions
beyond you, and not to boast in what has been
accomplished in the sphere of another.
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17 But he who boasts is to boast in the Lord.
18 Foritis not he who commends himself that is
approved, but he whom the Lord commends.
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Php 2:3-4
Do nothing from selfishness or empty conceit, but with
humility of mind regard one another as more important

than yourselves;
4 do not look out for your own personal interests, but

also for the interests of others.

10
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Oh what a verse!

Col 2:20 If you have died with Christ to the elementary
principles of the world, why, as if you were living in the
world, do you submit yourself to decrees, such as,

21 “Do not handle, do not taste, do not touch!”

22 (which all refer to things destined to perish with
use)—in accordance with the commandments and
teachings of men?

23 These are matters which have, to be sure, the
appearance of wisdom in self-made religion and self-
abasement and severe treatment of the body, but are of
no value against fleshly indulgence.

11
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In fact, it is so good, let us look at the last verse again:
23 These are matters which have, to be sure,

1.) the appearance of wisdom

2.) in self-made religion and

3.) self-abasement and severe treatment of the body,
4.) but are of no value against fleshly indulgence.

So, what, again, are they?

12
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1.) If you have died with Christ to the elementary
principles of the world [and you have- 1stCC],
2.) why, as if you were living in the world,

3.) do you submit yourself to decrees, such as,

4.) “Do not handle,

5.) do not taste,

6.) do not touch!”

7.) (which all refer to things destined to perish with use)
8.) in accordance with the commandments and

9.) teachings of men?

13
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So, let us review what we have learned
about identifying
Self Righteousness
or Morality
In the Bible:

14
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In no particular order (yet):

#1: “Martha, Martha, thou art careful and troubled about
many things” (Lu. 10:41). The Lord’s words are very
striking. If you are busy about many things -- the 'wrong'
things, you will not only be busy, but troubled. Martha,
we read, “was cumbered with much serving”; and she
was not only “encumbered,” but also “troubled”- -it
weighed upon her. If you have service that weighs you
down, look to it; see well why it is.

This is the first clue to understanding the difference
between Morality and the Spiritual Life - if you are
"weighted down" by your service to the Lord, you are
likely producing the "wood, hay and straw" of Human
Religious Morality.

15

Conscience, Morality and the Spiritual Life 15



CMS-027 and 028 - Slideshow February 14, 2010

#2:

10:40 Martha “was distracted” Apparently both women
originally sat down to listen. Mary remained listening,
but Martha began to worry about the task of hostess.

Clue #2: Is your "serving" the Lord distracting you from
in-depth study of His Word? Then you are assuredly

producing Good Deeds from your Religious Happiness
Motivator and not from the Reservoir of Righteousness!

16
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#3:

She became upset and started to complain. “Lord, don’t
you care that my sister has left me to do the work by
myself? Tell her to help me!” (verse 40). When she said
this, this holy woman sadly forgot who she was and to
whom she was speaking. She brought down on herself
a solemn rebuke and had to learn a lesson which
probably made a lasting impression. Alas, how great a
matter a little fire ignites! This all started with a little
overanxiety about the "need" to fix The Lord His supper
- to "serve" Him, not just sit there at His feet, doing
NOTHING!

Clue #3: Complaining about your service is a sure sign
it is YOUR service and not the Spirit's ministry.

17
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#4.

“‘Lord, do You not care’”

If you 'feel' that despite all you do for "Him", He doesn't
take good enough care of you, that you "suffer" and
"nobody" cares, you are functioning in Human
Religious Morality.

#5: Bragging and complaining. “left me to do all the
serving alone”

#6: “tell her to help me” This is an AORIST ACTIVE
IMPERATIVE.

Losing your temper with others and with God is a sure
sign your "service" is designed to bring you glory rather
than Him.

18
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#7

What our Father wants from us is receptiveness. He
wants in us the capacity to receive. “You take care,” the
Lord says, “to receive of Me. Come and drink; and he
that believeth on Me (faith being that receptive
character in the soul), out of his inner being shall flow
rivers of living water.”

Service, true Godly service for the Lord, "flows", it
needs no pump of Morality or Religious Motivation to
come forth, it is "natural” - "Spiritually Natural" - flowing
from the Reservoir of Righteousness that we all
possess by the New Birth.

You will serve without "knowing" you are serving.

No "schedule" to serve, no "planning” to serve, no "list"
of things to do - just "living" will produce it, if you are
"walking by means of the Spirit"

19
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If rivers of living water flow out of you, this means both
testimony and service, surely.

It implies real ministry to others, and that God is to get
His own from you in the world.

But if this is to be true of you, what are the means by
which it is to be accomplished?

You are to come and drink; you are to come and
receive from Him as Mary did, and you shall find that in
this “one thing needful” all other things are contained
and from this “one thing needful” all other things are
produced.

20
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“And she had a sister called Mary, which also sat at
Jesus’ feet, and heard His word” (vs. 39). The Lord
takes her up to signify His entire approbation as to
where she was and what she was.

He has a reproof for Martha'’s service, but has only
approbation for Mary’s simply sitting at His feet.

“But one thing is needful; and Mary hath chosen that
good part, which shall not be taken away from her” (vs.
42).

Only “one thing.” To what a little point would that
diminish all "encumbrance and anxiety" if we realized it:
only “one thing”!

21
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#8

A great deal of what is apparently devotedness is an
effort to obtain a sense of His interest in us; it is a
devotedness to obtain intimacy, instead of a
devotedness resulting from intimacy. Hence work is
resorted to as affording a kind of joy, according as there
is success; but the acts done with a motive of this kind
betray their source in that the doer is more occupied
with success than with assurance of the Lord Jesus’
approval, and is consequently dependent on good
results for cheer and encouragement.

22
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Stoney:

Sit To Serve
While it is comparatively easy to convict the idle and
slothful, it is not so easy to convict the active Martha
that she is unwisely occupied. The work seems so right
and so necessary, that it appears almost impossible
that there could be any personal plan in it.
Nothing so deceives and leads astray as the
conscience working at a distance from the Lord Jesus.
For instance, if | feel in my conscience that | ought to
be His servant (true enough, | am His bondsman), but if
| am not near Him, if | am not in personal fellowship
with Him, | may begin to do something to satisfy my
conscience, and if so | do it legally, and not as what
simply suits Him.

23
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#9

| do it to make my conscience easy and satisfied.
When this is the case | do not consult what He would
like me to do, but | do what | think best to be done. It is
not His pleasure that guides me, it is my own mind, as
to what is suitable and proper. It may be quite a
necessary service as Martha's was, but Martha was
evidently thinking of the services which were incumbent
on her to render, and was not governed by His
pleasure.

Clue #9: If you "serve the Lord" because of
"conscience" -- the "need" to repay Him, you have not
yet sat long enough at His feet to hear His Word.

24
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#10

Here is where we fail — undertaking to serve where it
IS in a degree creditable to ourselves, and we thus get
disappointed (if we are true-hearted) because we have
not the acknowledgement of His pleasure. It is evident
when | am occupied with services, however useful and
necessary, which | have undertaken of myself, feeling
that they devolve upon me, that | am not sitting at His
feet, Mary-like. There is no growth in Him — the flesh is
in the service.

Clue #10: Disappointment in our service.

25
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#11

It is most blessed to work for the Lord Jesus, but if my
work engrosses me more than Himself, then | am not
really working for Him: “Without Me ye can do nothing.”
If I am truly working for Him, | am drawing from Him,
and growing in Him. Sitting at His feet is the natural
posture of my soul. When one is sitting at His feet,
hearing His Word, he will not be behind in true service
— pleasing to Him.

If you begin with service, as most do, you will not sit at
His feet; whereas if you begin with sitting at His feet,
you will soon serve well, wisely, and acceptably.

Clue #11: "It is most blessed to work for the Lord
Jesus, but if my work engrosses me more than Himself,
then | am not really working for Him: “Without Me ye
can do nothing.” If | am truly working for Him, | am
drawing from Him, and growing in Him."

26
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#12

Self Righteousness is boastful.

Mt 23:30 30 and say, ‘If we had been living in the
days of our fathers, we would not have been partners
with them in shedding the blood of the prophets.’

27
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#13

Self Righteousness has self-serving motives.

Lu 16: 1 Now He was also saying to the disciples,
“There was a rich man who had a manager, and this
manager was reported to him as squandering his
possessions.

2 “And he called him and said to him, ‘What is this |
hear about you? Give an accounting of your
management, for you can no longer be manager.’

3 “The manager said to himself, ‘What shall | do,
since my master is taking the management away from
me? | am not strong enough to dig; | am ashamed to
beg.

4 ‘| know what | shall do, so that when | am removed
from the management people will welcome me into
their homes.’

28
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#14
Self Righteousness Condemns Others.
Mt 9:10 Then it happened that as Jesus was reclining
at the table in the house, behold, many tax collectors
and sinners came and were dining with Jesus and His
disciples.

11 When the Pharisees saw this, they said to His
disciples, “Why is your Teacher eating with the tax
collectors and sinners?”

Lu 18:9. The Pharisee and the Publican

9 And He also told this parable to some people who
trusted in themselves that they were righteous, and
viewed others with contempt:

10 “Two men went up into the temple to pray, one a
Pharisee and the other a tax collector.

11 “The Pharisee stood and was praying this to
himself: ‘God, | thank You that | am not like other
people: swindlers, unjust, adulterers, or even like this
tax collector.

29
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#15
The Self-Righteous Consider their own way right.
Pr21:2. 2 Every man’s way is right in his own eyes,
But the Lord weighs the hearts.

3 To do righteousness and justice
|s desired by the Lord more than sacrifice.

4 Haughty eyes and a proud heart,
The lamp of the wicked, is sin.

Compare: Your word is a lamp to my feet and a light
for my path. Psalm 119:105

30
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#16
Arrogance, not humility is the result of Self-
Righteousness
Pr30:12. 12 There is a kind who is pure in his own
eyes,
Yet is not washed from his filthiness.

13 There is a kind—oh how lofty are his eyes!
And his eyelids are raised in arrogance.
Php 2:3-4
Do nothing from selfishness or empty conceit, but with
humility of mind regard one another as more important
than yourselves;

4 do not look out for your own personal interests, but
also for the interests of others.

31
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#17

The Self Righteous compare their Righteousness to
others.

2 Cor 10:12 For we are not bold to class or compare
ourselves with some of those who commend
themselves; but when they measure themselves by
themselves and compare themselves with themselves,
they are without understanding.

13 But we will not boast beyond our measure, but
within the measure of the sphere which God
apportioned to us as a measure, to reach even as far
as you.

32
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#18

The Self-Righteous live by rules.

Col 2:20 If you have died with Christ to the elementary
principles of the world, why, as if you were living in the
world, do you submit yourself to decrees, such as,

21 “Do not handle, do not taste, do not touch!”

22 (which all refer to things destined to perish with
use)—in accordance with the commandments and
teachings of men?

23 These are matters which have, to be sure, the
appearance of wisdom in self-made religion and self-
abasement and severe treatment of the body, but are of
no value against fleshly indulgence.

33
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“The love of Christ constraineth us; because we thus
judge, that if one died for all, then were all dead: and
that he died for all, that they which live should not
henceforth live unto themselves, but unto him which
died for them, and rose again” (2 Cor. 5:14, 15).
Note that it is "unto" Him, not "for" Him

Now, are we living unto Him?

How do we live "unto" Him?

34
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“Behold as the eyes of servants look unto the hand of
their masters... so our eyes wait upon the Lord our
God” (Ps. 123:2).

35
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CMS-028:
Brain Science Update
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This is an "aside" in our series on
Conscience, Morality and the Spiritual Life,
a look at the current state of the
Materialist's Difficulties in Understanding
the Human Brain Function from an article
by David Eagleman titled
"10 Unsolved Mysteries Of The Brain
What we know—and don’t know—about
how we think."
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Of all the objects in the universe, the human brain is
the most complex:

There are as many neurons in the brain as there are
stars in the Milky Way galaxy.

So it is no surprise that, - despite the glow from recent
advances in the science of the brain and mind, we still
find ourselves squinting in the dark somewhat.

But we are at least beginning to grasp the crucial
mysteries of neuroscience and starting to make
headway in addressing them.

Even partial answers to these 10 questions could
restructure our understanding of the roughly three-
pound mass of gray and white matter that defines who
we are.
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1. How is information coded in neural activity?
Neurons, the specialized cells of the brain, can produce
brief spikes of voltage in their outer membranes.
These electrical pulses travel along specialized
extensions called axons to cause the release of
chemical signals elsewhere in the brain.

The binary, all-or-nothing spikes appear to carry
information about the world:

What do | see?

Am | hungry?

Which way should | turn?

But what is the code of these millisecond bits of
voltage?

Conscience, Morality and the Spiritual Life 40
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Spikes may mean different things at different places
and times in the brain.

In parts of the central nervous system (the brain and
spinal cord), the rate of spiking often correlates with
clearly definable external features, like the presence of
a color or a face. In the peripheral nervous system,
more spikes indicates more heat, a louder sound, or a
stronger muscle contraction.
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As we delve deeper into the brain, however, we find
populations of neurons involved in more complex
phenomena, like reminiscence, value judgments,
simulation of possible futures, the desire for a mate,
and so on—and here the signals become difficult to
decrypt.

The challenge is something like popping the cover off a
computer, measuring a few transistors chattering
between high and low voltage, and trying to guess the
content of the Web page being surfed.
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It is likely that mental information is stored not in single
cells but in populations of cells and patterns of their
activity.
However, it is currently not clear how to know which
neurons belong to a particular group; worse still,
current technologies (like sticking fine electrodes
directly into the brain) are not well suited to measuring
several thousand neurons at once.
Nor is it simple to monitor the connections of even one
neuron:

A typical neuron in the cortex receives input from
some 10,000 other neurons.
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Although traveling bursts of voltage can carry signals
across the brain quickly, those electrical spikes may not
be the only—or even the main—way that information is
carried in nervous systems.

Forward-looking studies are examining other possible
information couriers: glial cells (poorly understood brain
cells that are 10 times as common as neurons), other
kinds of signaling mechanisms between cells (such as
newly discovered gases and peptides), and the
biochemical cascades that take place inside cells.
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2. How are memories stored and retrieved?

When you learn a new fact, like someone’s name, there
are physical changes in the structure of your brain.

But we don’t yet comprehend exactly what those
changes are, how they are orchestrated across vast
seas of synapses and neurons, how they embody
knowledge, or how they are read out decades later for
retrieval.

One complication is that there are many kinds of
memories.

The brain seems to distinguish short-term memory
(remembering a phone number just long enough to dial
it) from long-term memory (what you did on your last
birthday).
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Within long-term memory, declarative memories (like
names and facts) are distinct from non-declarative
memories (riding a bicycle, being affected by a
subliminal message), and within these general
categories are numerous subtypes.

Different brain structures seem to support different
kinds of learning and memory; brain damage can lead
to the loss of one type without disturbing the others.
Nonetheless, similar molecular mechanisms may be at
work in these memory types.

Almost all theories of memory propose that memory
storage depends on synapses, the tiny connections
between brain cells.

10
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When two cells are active at the same time, the
connection between them strengthens; when they are
not active at the same time, the connection weakens.
Out of such synaptic changes emerges an association.
Experience can, for example, fortify the connections
between the smell of coffee, its taste, its color, and the
feel of its warmth.

Since the populations of neurons connected with each
of these sensations are typically activated at the same
time, the connections between them can cause all the
sensory associations of coffee to be triggered by the
smell alone.

11
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But looking only at associations—and strengthened
connections between neurons—may not be enough to
explain memory.

The great secret of memory is that it mostly encodes
the relationships between things more than the details
of the things themselves.

When you memorize a melody, you encode the
relationships between the notes, not the notes per se,
which is why you can easily sing the song in a different
key.

12
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Memory retrieval is even more mysterious than
storage.

When | ask if you know Alex Ritchie, the answer is
immediately obvious to you, and there is no good
theory to explain how memory retrieval can happen so
quickly.

Moreover, the act of retrieval can destabilize the
memory.

When you recall a past event, the memory becomes
temporarily susceptible to erasure.

13
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Some intriguing recent experiments show it is possible
to chemically block memories from reforming during
that window, suggesting new ethical questions that
require careful consideration.

14
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3. What does the baseline activity in the brain
represent?

Neuroscientists have mostly studied changes in brain
activity that correlate with stimuli we can present in the
laboratory, such as a picture, a touch, or a sound.

But the activity of the brain at rest—its “baseline”
activity—may prove to be the most important aspect of
our mental lives.

The awake, resting brain uses 20 percent of the body’s
total oxygen, even though it makes up only 2 percent of
the body’s mass.

Some of the baseline activity may represent the brain
restructuring knowledge in the background, simulating
future states and events, or manipulating memories.

15
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Most things we care about—reminiscences, emotions,
drives, plans, and so on—can occur with no external
stimulus and no overt output that can be measured.
One clue about baseline activity comes from
neuroimaging experiments, which show that activity
decreases in some brain areas just before a person
performs a goal-directed task.

The areas that decrease are the same regardless of
the details of the task, hinting that these areas may run
baseline programs during downtime, much as your
computer might run a disk-defragmenting program only
while the resources are not needed elsewhere.

16

Conscience, Morality and the Spiritual Life 52



CMS-027 and 028 - Slideshow February 14, 2010

In the traditional view of perception, information from
the outside world pours into the senses, works its way
through the brain, and makes itself consciously seen,
heard, and felt.
But many scientists are coming to think that sensory
input may merely revise ongoing internal activity in the
brain.
Note, for example, that sensory input is superfluous for
perception:

When your eyes are closed during dreaming, you still
enjoy rich visual experience.
The awake state may be essentially the same as the
dreaming state, only partially anchored by external
stimuli.
In this view, your conscious life is an awake dream.

17
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4. How do brains simulate the future?

When a fire chief encounters a new blaze, he quickly
makes predictions about how to best position his men.
Running such simulations of the future—without the
risk and expense of actually attempting them—allows
“our hypotheses to die in our stead,” as philosopher
Karl Popper put it.

For this reason, the emulation of possible futures is one
of the key businesses that intelligent brains invest in.

18
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But how does a system learn to make good predictions
about the world? It may be that memory exists only for
this purpose.

This is not a new idea:

Two millennia ago, Aristotle and Galen emphasized
memory as a tool in making successful predictions for
the future.

Even your memories about your life may come to be
understood as a special subtype of emulation, one that
is pinned down and thus likely to flow in a certain
direction.

21

Conscience, Morality and the Spiritual Life

55



CMS-027 and 028 - Slideshow February 14, 2010

Yet we know little about how the brain’s future simulator
works because traditional neuroscience technologies
are best suited for correlating brain activity with explicit
behaviors, not mental emulations.

One idea suggests that the brain’s resources are
devoted not only to processing stimuli and reacting to
them (watching a ball come at you) but also to
constructing an internal model of that outside world and
extracting rules for how things tend to behave (knowing
how balls move through the air).
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Internal models may play a role not only in motor acts,
like catching, but also in perception.

For example, vision draws on significant amounts of
information in the brain, not just on input from the
retina.

Many neuroscientists have suggested over the past few
decades that perception arises not simply by building
up bits of data through a hierarchy but rather by
matching incoming sensory data against internally
generated expectations.
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But how does a system learn to make good predictions
about the world? It may be that memory exists only for
this purpose.

This is not a new idea:

Two millennia ago, Aristotle and Galen emphasized
memory as a tool in making successful predictions for
the future.

Even your memories about your life may come to be
understood as a special subtype of emulation, one that
is pinned down and thus likely to flow in a certain
direction.
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5. What are emotions?

We often talk about brains as information-processing
systems, but any account of the brain that lacks an
account of emotions, motivations, fears, and hopes is
incomplete.

Emotions are measurable physical responses to salient
stimuli: the increased heartbeat and perspiration that
accompany fear, the freezing response of a rat in the
presence of a cat, or the extra muscle tension that
accompanies anger.

Feelings, on the other hand, are the subjective
experiences that sometimes accompany these
processes: the sensations of happiness, envy,
sadness, and so on.
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Emotions seem to employ largely unconscious
machinery—for example, brain areas involved in
emotion will respond to angry faces that are briefly
presented and then rapidly masked, even when
subjects are unaware of having seen the face.
Across cultures the expression of basic emotions is
remarkably similar, and as Darwin observed, it is also
similar across all mammals.

There are even strong similarities in physiological
responses among humans, reptiles, and birds when
showing fear, anger, or parental love.
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Modern views propose that emotions are brain states
that quickly assign value to outcomes and provide a
simple plan of action.

Thus, emotion can be viewed as a type of computation,
a rapid, automatic summary that initiates appropriate
actions.

When a bear is galloping toward you, the rising fear
directs your brain to do the right things (determining an
escape route) instead of all the other things it could be
doing (rounding out your grocery list).
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When it comes to perception, you can spot an object
more quickly if it is, say, a spider rather than a roll of
tape. In the realm of memory, emotional events are laid
down differently by a parallel memory system involving
a brain area called the amygdala.

One goal of emotional neuroscience is to understand
the nature of the many disorders of emotion,
depression being the most common and costly.
Impulsive aggression and violence are also thought to
be consequences of faulty emotion regulation.
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6. What is intelligence?

Intelligence comes in many forms, but it is not known
what intelligence—in any of its guises—means
biologically.

How do billions of neurons work together to manipulate
knowledge, simulate novel situations, and erase
inconsequential information?

What happens when two concepts “fit” together and
you suddenly see a solution to a problem?

What happens in your brain when it suddenly dawns on
you that the killer in the movie is actually the
unsuspected wife?
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Do intelligent people store knowledge in a way that is
more distilled, more varied, or more easily retrievable?
We all grew up with the near-future promise of smart
robots, but today we have little better than the Roomba
robotic vacuum cleaner.
What went wrong?
There are two camps for explaining the weak
performance of artificial intelligence:

Either we do not know enough of the fundamental
principles of brain function, or we have not simulated
enough neurons working together.
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If the latter is true, that's good news:

Computation gets cheaper and faster each year, so
we should not be far from enjoying life with Asimovian
robots who can effectively tend our households.

Yet most neuroscientists recognize how distant we are
from that dream.

Currently, our robots are little more intelligent than sea
slugs, and even after decades of clever research, they
can barely distinguish figures from a background at the
skill level of an infant.
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Recent experiments explore the possible relationship of
intelligence to the capacity of short-term memory, the
ability to quickly resolve cognitive conflict, or the ability
to store stronger associations between facts; the
results are not yet conclusive.

Many other possibilities—better restructuring of stored
information, more parallel processing, or superior
emulation of possible futures—have not yet been
probed by experiments.
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Intelligence may not be underpinned by a single
mechanism or a single neural area.

Whatever intelligence is, it lies at the heart of what is
special about Homo sapiens.

Other species are hardwired to solve particular
problems, while our ability to abstract allows us to solve
an open-ended series of problems.

This means that studies of intelligence in mice and
monkeys may be barking up the wrong family tree.
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7. How is time represented in the brain?
Hundred-yard dashes begin with a gunshot rather than
a strobe light because your brain can react more
quickly to a bang than to a flash.

Yet as soon as we get outside the realm of motor
reactions and into the realm of perception (what you
report that you saw and heard), the story changes.
When it comes to awareness, the brain goes through a
good deal of trouble to synchronize incoming signals
that are processed at very different speeds.
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For example, snap your fingers in front of you.
Although your auditory system processes information
about the snap about 30 milliseconds faster than your
visual system, the sight of your fingers and the sound
of the snap seem simultaneous.

Your brain is employing fancy editing tricks to make
simultaneous events in the world feel simultaneous to
you, even when the different senses processing the
information would individually swear otherwise.
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For a simple example of how your brain plays tricks
with time, look in the mirror at your left eye.

Now shift your gaze to your right eye.

Your eye movements take time, of course, but you do
not see your eyes move.

It is as if the world instantly made the transition from
one view to the next.

What happened to that little gap in time?

For that matter, what happens to the 80 milliseconds of
darkness you should see every time you blink your
eyes?
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Bottom line: Your notion of the smooth passage of time
is a construction of the brain. Clarifying the picture of
how the brain normally solves timing problems should
give insight into what happens when temporal
calibration goes wrong, as may happen in the brains of
people with dyslexia. Sensory inputs that are out of
sync also contribute to the risk of falls in elderly
patients.
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8. Why do brains sleep and dream?

One of the most astonishing aspects of our lives is that
we spend a third of our time in the strange world of
sleep.

Newborn babies spend about twice that. It is
inordinately difficult to remain awake for more than a
full day-night cycle.

In humans, continuous wakefulness of the nervous
system results in mental derangement; rats deprived of
sleep for 10 days die.
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All mammals sleep, reptiles and birds sleep, and
voluntary breathers like dolphins sleep with one brain
hemisphere dormant at a time.

The evolutionary trend is clear, but the function of sleep
IS not.

The universality of sleep, even though it comes at the
cost of time and leaves the sleeper relatively
defenseless, suggests a deep importance.
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There is no universally agreed-upon answer, but there
are at least three popular (and nonexclusive) guesses.
The first is that sleep is restorative, saving and
replenishing the body’s energy stores.

However, the high neural activity during sleep suggests
there is more to the story.
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A second theory proposes that sleep allows the brain to
run simulations of fighting, problem solving, and other
key actions before testing them out in the real world.
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A third theory—the one that enjoys the most evidence
—is that sleep plays a critical role in learning and
consolidating memories and in forgetting
inconsequential details.

In other words, sleep allows the brain to store away the
important stuff and take out the neural trash.

Recently, the spotlight has focused on REM sleep as
the most important phase for locking memories into
long-term encoding.
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In one study, rats were trained to scurry around a track
for a food reward.

The researchers recorded activity in the neurons known
as place cells, which showed distinct patterns of activity
depending upon the rats’ location on the track.

Later, while the rats dropped off into REM sleep, the
recordings continued.

During this sleep, the rats’ place cells often repeated
the exact same pattern of activity that was seen when
the animals ran.

The correlation was so close, the researchers claimed,
that as the animal “dreamed,” they could reconstruct
where it would be on the track if it had been awake—
and whether the animal was dreaming of running or
standing still.
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The emerging idea is that information replayed during
sleep might determine which events we remember
later.

Sleep, in this view, is akin to an off-line practice
session. In several recent experiments, human subjects
performing difficult tasks improved their scores
between sessions on consecutive days, but not
between sessions on the same day, implicating sleep in
the learning process.

Understanding how sleeping and dreaming are
changed by -trauma, drugs, and disease—and how we
might modulate our need for sleep—is a rich field to
harvest for future clues.
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9. How do the specialized systems of the brain
integrate with one another?

To the naked eye, no part of the brain’s surface looks
terribly different from any other part.

But when we measure activity, we find that different
types of information lurk in each region of the neural
territory.

Within vision, for example, separate areas process
motion, edges, faces, and colors.

The territory of the adult brain is as fractured as a map
of the countries of the world.
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Now that neuroscientists have a reasonable idea of
how that territory is divided, we find ourselves looking
at a strange assortment of brain networks involved with
smell, hunger, pain, goal setting, temperature,
prediction, and hundreds of other tasks.

Despite their disparate functions, these systems seem
to work together seamlessily.

There are almost no good ideas about how this occurs.
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Nor is it understood how the brain coordinates its
systems so rapidly.

The slow speed of spikes (they travel about one foot
per second in axons that lack the insulating sheathing
called myelin) is one hundred-millionth the speed of
signal transmission in digital computers.

Yet a human can recognize a friend almost
instantaneously, while digital computers are slow—and
usually unsuccessful—at face recognition.
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How can an organ with such slow parts operate so
quickly?

The usual answer is that the brain is a parallel
processor, running many operations at the same time.
This is almost certainly true, but what slows down
parallel-processing digital computers is the next stage
of operations, where results need to be compared and
decided upon.

Brains are amazingly fast at this.

So while the brain’s ability to do parallel processing is
impressive, its ability to rapidly synthesize those
parallel processes into a single, behavior-guiding
output is at least as significant.

An animal running must go left or right around a tree; it
cannot do both.
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There is no special anatomical location in the brain
where information from all the different systems
converges; rather, the specialized areas all
interconnect with one another, forming a network of
parallel and recurring links.

Somehow, our integrated image of the world emerges
from this complex labyrinthine network of brain
structures.

Surprisingly little study has been done on large, loopy
networks like the ones in the brain—probably in part
because it is easier to think about brains as tidy
assembly lines than as dynamic networks.
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10. What is consciousness?

Think back to your first kiss.

The experience of it may pop into your head instantly.
Where was that memory before you became conscious
of it?

How was it stored in your brain before and after it came
into consciousness?

What is the difference between those states

An explanation of consciousness is one of the major
unsolved problems of modern science.

It may not turn out to be a single phenomenon;
nonetheless, by way of a preliminary target, let’s think
of it as the thing that flickers on when you wake up in
the morning that was not there, in the exact same brain
hardware, moments before.
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Neuroscientists believe that consciousness emerges
from the material stuff of the brain primarily because
even very small changes to your brain (say, by drugs or
disease) can powerfully alter your subjective
experiences.

The heart of the problem is that we do not yet know
how to engineer pieces and parts such that the
resulting machine has the kind of private subjective
experience that you and | take for granted.

If | give you all the Tinkertoys in the world and tell you
to hook them up so that they form a conscious
machine, good luck.
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We don’t have a theory yet of how to do this; we don't
even know what the theory will look like.

One of the traditional challenges to consciousness
research is studying it experimentally. It is probable that
at any moment some active neuronal processes
correlate with consciousness, while others do not.

The first challenge is to determine the difference
between them.

Some clever experiments are making at least a little
headway.

In one of these, subjects see an image of a house in
one eye and, simultaneously, an image of a cow in the
other.
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Instead of perceiving a house-cow mixture, people
perceive only one of them.

Then, after some random amount of time, they will
believe they’re seeing the other, and they will continue
to switch slowly back and forth.

Yet nothing about the visual stimulus changes; only the
conscious experience changes.

This test allows investigators to probe which properties
of neuronal activity correlate with the changes in
subjective experience.

The mechanisms underlying consciousness could
reside at any of a variety of physical levels: molecular,
cellular, circuit, pathway, or some organizational level
not yet described.
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The mechanisms might also be a product of
interactions between these levels.

One compelling but still speculative notion is that the
massive feedback circuitry of the brain is essential to
the production of consciousness.

In the near term, scientists are working to identify the
areas of the brain that correlate with consciousness.
Then comes the next step: understanding why they
correlate.

This is the so-called hard problem of neuroscience, and
it lies at the outer limit of what material explanations will
say about the experience of being human.
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