Writing for STEM
Andrew Rusnak

In this class we will NOT be looking
for answers. Our quest will be for the
next important question.

Text: What’s Next? Dispatches on the
Future of Science: Original Essays
From a New Generation of Scientists

The following slides represent
chapters read in the text, “What’s
Next? Dispatches on the Future of
Science: Original Essays From a
New Generation of Scientists.” You
have to write three 1,500 word
responses/essays for the semester.
The questions are specifically
designed for each chapter, or a
combination of chapters. You have a
choice on what you want to write
about.

The Beginning Of Everything: Remembering Distance Oil on linen 90 x 180 cm
KATHRYN BRIMBLECOMBE-FOX

For each essay you also will need at least five outside sources, two of which must be in the form of a
charts, diagrams, graphs, and a References page, all in APA format. You must use in-text citations. If
you work proactively, you’ll be in good shape. If you wait until the last minute, you will not. I
can always tell when a paper is rushed. Good luck, I am always available for consultation.

1
“Will We Decamp for the Northern
Rim?” By Laurence Smith. Do a
keyword search on “Climate Change
and National Security.” Pick out a
legitimate website and write 1,500
words on what will happen to the
climate in the mid-Atlantic region
where you live if it changes according
to how climatologists predict it will.
Do not just include physical facts
about the climate, but speculations on
how populations will respond. Will
they migrate out? What will the
economy look like? What will housing
look like? Compare these reactions to
what Smith lays out in his essay.

http://www.youtube.com/watch?v=oJAbATJCugs Nat Geo Global Warming

Smith begins his essay (p.1): “Like so many other
cultural shifts, it gathered long, then broke quickly. At
last the world—including a majority of people in the
United States—has acknowledged that global warming
is real.” [That] “The burden of proof is past … .”

Special Report: Climate Change
Examining the state of the science on climate change
November 26, 2007

How can we cope with global warming and the challenges it poses? The
Intergovernmental Panel on Climate Change (IPCC) has just completed its
fourth assessment of the science of climate change, its impacts and possible
solutions. The panel of 2,1,500 scientists and other experts declared
manmade warming "unequivocal" and wrote that it could lead to climate
changes that are "abrupt and irreversible."

(p.9) In his book Collapse, my
UCLA colleague Jared Diamond
scours human history to identify
five prime factors that determine
the likelihood that an existing
society will fail: environmental
damage; loss of trade partners;
hostile neighbors; climate change;
and how a society chooses to
respond to it’s environmental
problems. Any of these, alone or in
combination, can trigger a society’s
collapse. Turning the question
around, what makes a new society
likely to successfully establish
itself? First and foremost is
economic opportunity, followed by
environmental suitability, opportunities for investment and trade (implicit in this is military security
and the consistent rule of law, without which investors bulk and trade will not be stable), friendly
neighbors, and willing settlers. At present, these requirements are met only to varying degrees around
the Northern Rim.

2
“Mirror Neurons: Are we Ethical by
Nature?” By Christian Keysers. If we have
mirror neurons, and the science certainly
seems to confirm that, if our mirror neurons
automatically fire when we witness (hear,
see, touch, even “taste”) the actions of
others, even if there are “neutral gates” that
can function to inhibit our actual execution
of imitation, where is free will? Read the
information on the “Milgram experiment on
obedience to authority figures” and
information on the “by-stander effect.” In
1,500 words answer, do these areas of
research in any way contradict the mirror
neuron research? How and Why? In other
words, are our brains ethical by design? Are
they intuitively altruistic?

Keysers writes (p.18): If motor representations of our actions are activated while viewing those of
others, why don’t we always overtly imitate other people? The answer is that while we are
observing the actions of others, a neural gate seems to block the output of our motor areas,
keeping our bodies form imitating the movements we are seeing. Behind this gate, our brain can
covertly share the actions of the people around us. We no longer only see the movements of others,
we also feel their movements inside us, as if we were doing the same thing they were. (p.23) I
believe that the brain mechanisms that make us share the pain and joy of others are the neural
bases that intuitively predispose us according to this maxim. Our brain is ethical by design.
http://video.pbs.org/video/1615173073 Mirror Neurons

Milgram started his experiments in 1961, shortly
after the trial of the World War II criminal Adolph
Eichmann had begun. Eichmann’s defense that he
was simply following instructions when he ordered
the deaths of millions of Jews roused Milgram’s
interest. In his 1974 book Obedience to Authority,
Milgram posed the question, "Could it be that
Eichmann and his million accomplices in the
Holocaust were just following orders? Could we
call them all accomplices?"

Eichman

http://www.bing.com/videos/search?q=Milgram
+experiment&mid=B7BFA18FBCA47F757214B7BFA18FBCA47F757214&view=detail&FORM=VIR
E3

3
“How to Enhance Human Beings,” By
Nick Bostrom. Bostroum, who writes, “If any
of these categories—changed tradeoffs; value
discordance; evolutionary restrictions—offer
an explanation for why a desired
enhancement has not already evolved, then
that enhancement intervention can be
considered promising. Select a genetic trait
that you think should be enhanced. In 1,500
words, apply the “evolutionary optimality
test,” setting your paper up with an
introduction as to what the genetic trait is you
would like to see enhanced and then dividing
your paper into three sections 1)changed
tradeoffs; 2)value discordance;
3)evolutionary restrictions and determine if it
passes the test.
http://www.youtube.com/watch?v=lkexKLCak5M&list=PLD8E09BDA2899D14D&index=4&feature=plpp_video
The Human Family Tree, Nat Geo – 45 min.

(p.28) Evolution as a Great Engineer
Categories of answers to the evolutionary-optimality challenge
Changed Trade-offs: The human organism evolved to operate in a particular environment: a
hunter-gatherer on the African savannah. Now it must function in the modern world, a very
different environment. Modern conditions are too recent for our species to have fully adapted to
them; thus the trade-offs that evolution struck may no longer be optimal.
Value Discordance (p.32): the discrepancy between the standards we may wish to apply and the
standards governing evolution. Evolution selects for inclusive fitness (that is, the fitness of the
individual plus the fitness of her social partners weighted by their degree of genetic relatedness),
whereas we are interested in optimizing for such values as well being, achievement, knowledge,
meaningful relationships, and moral excellence—these being far more important goals to us than
bearing the largest possible number of offspring.
Evolutionary Restrictions (p.35): Evolutionary optimization is subject to a set of important
limitations, and in some special cases these suggest that we can beat evolutions at its own game.
Restrictions fall into three subcategories:
Fundamental inability: Evolutions is incapable of producing a particular trait;
Entrapment: Evolution is stuck in a local optimum that excludes the trait;
Evolutionary lag: the trait takes so many generations to evolve, develop, and spread.
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“Our Place in an Unnatural Universe,”
By Sean Carroll. Carroll gives us several
examples of phenomena that intuitively
appear to be unnatural. One of these is
“temporal asymmetry” or, “the arrow of
time.” We live our lives with the
understanding that the past is different from
the future, that time is linear and that there
is a beginning, middle, and end to
everyone’s life. But the laws of physics
indicate that the past and future are the
same. As much as this seems to go against
common sense, imagine for a moment that
they are. In 1,500 words, write about how
this could possibly be? Do not worry about
being a physicist or proving or disproving
this notion. Use your imagination, wax
philosophic on the possibility, find sources
you can understand.

Carroll begins his essay (p.41) waxing on science as method for finding truth.

Science is about understanding, but our
progress in science is about
misunderstanding. When observation
after observation agrees with an
experimental result flies in the face of
our favorite theories, we begin getting
somewhere. No matter how good the
theories are, they rarely encompass
every phenomenon we might hope to
explain.

How is this related to other kinds of progress like personal progress or political progress?

If you assert that nature tends to take things from order to
disorder and give an example or two, then you will get
almost universal recognition and assent. It is a part of our
common experience. Spend hours cleaning your desk, your
basement, your attic, and it seems to spontaneously revert
back to disorder and chaos before your eyes. So if you say
that entropy is a measure of disorder, and that nature tends
toward maximum entropy for any isolated system, then you
do have some insight into the ideas of the
second law of thermodynamics.
Some care must be taken about how you define "disorder" if
you are going to use it to understand entropy. A more
precise way to characterize entropy is to say that it is a
measure of the "multiplicity" associated with the state of the
objects. If a given state can be accomplished in many more
ways, then it is more probabable than one which can be
accomplished in only a few ways. When "throwing dice",
throwing a seven is more probable than a two because you
can produce seven in six different ways and there is only
one way to produce a two. So seven has a higher
multiplicity than a two, and we could say that a seven
represents higher "disorder" or higher entropy.

For a glass of water the number of
molecules is astronomical. The
jumble of ice chips may look more
disordered in comparison to the
glass of water which looks uniform
and homogeneous. But the ice chips
place limits on the number of ways
the molecules can be arranged. The
water molecules in the glass of
water can be arranged in many more
ways; they have greater
"multiplicity" and therefore greater
entropy.

http://www.youtube.com/watch?v=WVdJey1_8kY&feature=related Sean Carroll The Future of the Universe

http://www.youtube.com/watch?v=RwQjNViBinE&feature=fvsr Entropy and Disorder

Entropy and Disorder

Entropy as Time's Arrow

http://www.youtube.com/watch?v=frAGdFjWCOc Sean Carroll on Entropy
http://www.youtube.com/watch?v=vLACGFhDOp0 The Arrow of Time, BBC
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“Just What is Dark Energy?” By Stephon H.S. Alexander. Alexander seems to be
attempting to reconcile the two paradigms of quantum field theory (QFT) and the
general theory of relativity
as they relate to dark
energy. This hits on the
very important concept of
how scientific ideas evolve.
Alexander writes, “A great
lesson in the evolution of
physical theories is that
new paradigms cover a
broader range than their
predecessor theories.” The
process of scientific discovery seems to be one that sometimes challenges the
philosophical notion of whether we are capable of ever discovering the “absolute,” or,
everything there is to know about a thing, entity, process. In 1,500 or your own best
words, decide if you think science will ever be able to explain everything. Why or why
not?
http://www.youtube.com/watch?v=Cp2gZKRsHog&feature=fvsr Sean Carroll dark energy
http://www.youtube.com/watch?v=rLmcbjLVPKc dark energy and dark matter
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“Development of the Social Brain in
Adolescence,” By Sarah-Jayne Blakemore.
Blakemore’s research indicates that, unlike
previous thinking, which seemed to
convincingly claim that most of the
profound changes to our brains happen in
early childhood, changes to our brains take
place throughout our lives. Most of what we
will ever know or feel can evolve
throughout our lives, including and,
especially as this is the focus of
Blakemore’s essay, during adolescence. In
1,500 words write about three significant
changes you experienced in adolescence,
where they may have come from, how they
originated, how they emerged?

Implications of research for Society (Blakemore)
1. Casts doubt on notion that extra stimulation for babies and early formal
education is necessary for optimal brain development; brains continue to
be malleable for decades.
2. Marked transformations in brain during adolescence suggests hormones
alone do not account for typical teenage behaviors.
3. The synaptic reorganization taking place during adolescence is
influenced by environment, just as early synaptic pruning is.

http://www.youtube.com/watch?v=4-9sjvitKWA Adolescent Brain Discovery Channel
http://integral-options.blogspot.com/2011/09/dr-ron-e-dahl-adolescent-brain.html adolescent brain lecture
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“Watching Minds Interact,” By Jason Mitchell.
Mitchell makes interesting points. He writes, “By
demonstrating that some mental experiences feel
unitary but comprise multiple processes, whereas
others feel distinct but rely on the same processing
areas, neuroimaging has forced psychologists to
reconsider many of the intuitive divisions and
theoretical constructs that developed before we
could so easily examine the neural hardware on
which the mind runs.” What this means is that some
of the old ways in which we used to think about
how the mind works are changing. Mitchell doesn’t
mention how this “reconsideration” is happening.
In 1,500 words, using two sources, write an essay
on how using neuroimaging techniques is changing
the way we think about how we think.

LONI seeks to improve understanding of the
brain in health and disease. The laboratory is
dedicated to the development of scientific
approaches for the comprehensive mapping of
brain structure and function.

http://www.youtube.com/watch?v=_9e1Zmd1Sng Neuroimaging: advances and potential

Brain maps to assist disease diagnosis, brain surgery

Researchers from the Howard Florey Institute in Melbourne are developing new technology to create individualised brain
maps that will revolutionise diagnosis of disease like multiple sclerosis, Parkinson's disease, Alzheimer's disease and
Huntington's disease, and enhance the accuracy of brain surgery.
Currently researchers and neurosurgeons rely on coarse maps of the brain's structure that are based on a small number of
individuals' brains after death. These maps do not allow for differences that can occur between people's brains. The new brain
mapping technology will be created by developing acquisition and analysis processes and software that will provide
microscopic level investigation of individual brains.
The Florey researchers are contributing neuroscience, engineering and mathematical expertise to this project, whilst
collaborators from the Neuroscience Research Institute in South Korea are providing the equipment. It is hoped this
technology will become widely available in the next two to three years.
Leader of the Neuroimaging group at the Howard Florey Institute, A/Prof Gary Egan, said his group was using one of the
most powerful Magnetic Resonance Imaging (MRI) scanners in the world – an ultra-high field 7 Tesla – to help develop the
new brain mapping technology.
"Microscopic images inside the living brain will transform diagnosis and treatment of diseases such as multiple sclerosis,
Parkinson's disease, Alzheimer's disease and Huntington's disease," A/Prof Egan said. "This technology will allow us to look
at cortical grey matter and underlying white matter at a level previously only seen before in post-mortem brains. Current MRI
techniques cannot show specific organisation and functional patterns in the living brain. For example, developmental
neuronal migration defects are known to cause epilepsy, but they cannot be seen with existing MRI technology. Ultra-high
resolution imaging will allow scientists and doctors to clearly see defects in the brain and develop therapeutic strategies to
address these problems."
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“What Makes Big Ideas Sticky?” By
Matthew Lieberman. Lieberman writes,
“The Deacon doctrine suggests … the
human brain is predisposed to find
some ideas appealing because of the
structural fit (or the way the brain is
organized) between itself and the idea
in question. In other words culture
develops as a result of brain structure
and not the other way around. But brain
structure is also in flux, is also product
of evolutionary forces, which can be
cultural. Write a 1,500 word thematic
essay that clearly defines whether you
agree or disagree with Lieberman’s
claims.

News

Taxi driver training changes brain structure
Wednesday, 14 December 2011, by Jennifer DeBerardinis
Cosmos Online
As London taxi drivers in training are busy learning how to navigate the city's thousands of streets
and places of interest over a period of years, the experience actually changes the very structure of their
brains, say scientists.
Related articles
SYDNEY: Learning the locations of London's 20,000 landmarks and the 25,000 streets and 320 routes
that connect them has changed the growth of taxi drivers' brains. A new study, published in the current
issue of Current Biology, shows that learning alters the structure of the hippocampus - the horse shoe-shaped brain region that is
responsible for memory and spatial navigation. This finding challenges the long-held notion that the brain is inflexible over an adult's
lifetime.
"The human brain remains 'plastic' even in adult life, allowing it to adapt when we learn new tasks," said Eleanor Maguire, a
neuroscientist at University College London and co-author of the study. Maguire said this evidence that the brain is much more
adaptable than once thought suggests that it could sustain life-long learning and successful rehabilitation following an injury.
Changing the plastic brain
In previous research, Maguire showed that London taxi drivers have more grey matter - clusters of neurons and other brain cells - in
the posterior hippocampus of their brains compared to control subjects. She also reported that London taxi drivers have smaller
anterior hippocampi as well as a poorer ability to learn new visual information than others. According to Maguire, this shows that
memory improvement in one domain may come at the expense of memory performance elsewhere. This new study is the first to
suggest that the learning of new information actually causes the hippocampus' volume to increase over a period of three to four years.
"It shows undoubtedly that normative changes in brain structure are a result of environmental changes and demands, and this
knowledge is pivotal to understanding the characteristic ability of the brain to adapt," said Arne May, a neuroscientist at the University
of Hamburg in Germany, who did not contribute to this study.

Does this article refute of reinforce Lieberman’s claim?

Taxi driver training changes brain structure, cont.
Acquiring 'the Knowledge'
For the experiment, Maguire followed 79 taxi drivers over their entire training period as they learned what is called 'the Knowledge':
thousands of London landmarks, including Big Ben and St. Pauls, and streets and the major routes connecting them. Trainees are tested
throughout the three-to-four year process - required to recite the easiest route between two points and name landmarks they would see
along the way. Only about half of trainees ultimately pass their final exams.
Maguire and her colleague Katherine Woollett, also from University College London, conducted periodic Magnetic Resonance
Imaging (MRI) scans and memory tests throughout the training period. Before the taxi drivers began memorising the information,
trainees showed no difference in brain structure or learning ability. By their final examinations several years later, however, those 39
who qualified had larger posterior hippocampi than those who failed the tests or controls who were not training for exams. Trainees
who passed spent about twice as much time on average studying than those who failed.
Because the changes were very subtle, using another imagining method to confirm the results would ensure that the observed pattern
was real, said University of New South Wales neuroscientist Michael Valenzuela from Sydney, who was not involved in the study.
How the Brain Changes
Called neuroplasticity, the ability of the brain to adapt to its environment has been observed in a number of studies over the past
decade. Henriette van Praag from the U.S. National Institute on Ageing found that exercise triggered the formation of new neurons in
the hippocampi of mice, which coincided with increased memory and learning abilities. The work, she said, "suggests our behavioural
choices have influence over the functionality of our brains".
Although the mechanism is poorly understood, changes may be due to the more frequent generation of neurons in the hippocampus,
one of the few regions in the brain where new neurons are generated. But strengthened connections and increased communication
between neurons through synapses may also lead to the increased volume of grey matter scientists have observed.
"The challenge we face is to unravel the exact nature of the dynamic structural alterations and ultimately, to be able to adapt and
modulate this knowledge for disease management," May said.
In any case, these findings should motivate the addition of brain exercises to any workout routine, said Valenzuela. "The bottom line is
that everyone needs to keep on learning new things and challenging one's mind, particularly after retirement, in order to maintain
optimal brain health."
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“Fruit Flies of the Moral Mind,” By Joshua D. Greene.
In 1,500 words design a moral thought experiment
(gedanken) that has two possible outcomes. Decide which
one you would choose and why? Then decide what
reasoning would fit the other side of your thought
experiment. Why might others choose this side instead of
the moral path you chose? When Greene sets up his
hypothetical scenarios, he rules out any contingent
variables (p. 107) that many human beings might
naturally consider. Are these experiments realistic? Or are
experimenters too eager to shoehorn whatever
preconceived notions, if not outcomes, into a convenient
response? Take the baby in the basement scenario. Are
there really only two possibilities here? Can an argument
be made that these types of hypothetical thought
experiments that do not allow outside variables or options
to be considered do a disservice to human intelligence and
imagination? Suppose, for instance, instead of a large
man it was a baby you would have to sacrifice in the
“switch/footbridge scenario? Would the outcomes be
different? Take one of Greene’s hypothetical scenarios
and rewrite it so that there are a number of realistic
options that can be explored, so there isn’t a closed
situation with only two options. Answer in 1,500 words

Major Sources of Bias in Research Studies
There are two types of error associated with most forms of research: random and systematic. Random errors, i.e., those due to
sampling variability or measurement precision, occur in essentially all quantitative studies and can be minimized but not avoided.
Systematic errors, or biases, are reproducible inaccuracies that produce a consistently false pattern of differences between observed
and true values. Both random and systematic errors can threaten the validity of any research study. However, random errors can be
easily determined and addressed using statistical analysis; most systematic errors or biases cannot. This is because biases can arise
from innumerable sources, including complex human factors. For this reason, avoidance of systematic errors or biases is the task of
proper research design
Major Categories of Research Bias
There are many different types of biases described in the research literature. The most common categories of bias that can affect the
validity of research include the following:
Selection biases, which may result in the subjects in the sample being unrepresentative of the population of interest
Measurement biases, which include issues related to how the outcome of interest was measured
Intervention (exposure) biases, which involve differences in how the treatment or intervention was carried out, or how subjects
were exposed to the factor of interest
More detail on each of these three categories of bias is provided below, including some specific types and examples. For more
detail on the various types of biases, including how they can be controlled, link to the following article:
http://www.umdnj.edu/idsweb/shared/biases.htm

http://www.youtube.com/watch?v=hBNeuG10-ac - Why Most Published Research Findings Are False
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“How Does Our Language Shape the
Way We Think?” By Lera Boroditski.
This essay gets to the crux of a very
significant philosophical argument. The
inference in Boroditski’s research is that
all of our cognitive processes—what we
see, hear, taste, think, how we refer to
and treat objects—is shaped by language
as an instrument of culture. The other
side of the argument claims that there are
certain human traits (what we see, hear,
taste, think) that, despite language and
culture, are universal. In 1,500 words,
decide which side you fall out on.
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“Memory Enhancement, Memory Erasure: The Future of our Past”: Sam Cooke. Cooke
begins by questioning the moral efficacy of such research that, via new technology and
knowledge, can erase and instill memory. The benefits of restoring memory to dementia and
Alzheimer’s patients, or to erase memories of traumatic experiences, those suffered by
soldiers in combat for instance, seem obvious. But these methods will almost certainly be
abused, as Cooke himself admits. In 1,500 words. does the potential for abuse, not just by
individuals, but, perhaps, even by governments, outweigh any benefits of this research and
development? Cooke tries to justify that it does in the conclusion of his piece. But is he being
self-serving?

http://www.youtube.com/watch?v=cdEV8uslZCc - SECOND OPINION | Memory Enhancement | PBS
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“The Vital Importance of
Imagination,” Deena Skolinick
Weisberg. Weisberg writes about
the What If Mechanism (WIM)
or, as another scholar put it,
“Reality-Directed Imaginative
Thinking,” a critical skill for
grasping reality and planning a
future. Einstein wrote:
“Imagination is more important
than knowledge, for knowledge
is all we know and understand,
while imagination embraces the
entire world, and all there ever
will be to know and understand.”
In 1,500 words, what did he
mean?

13
“Brain Time,” David Eagleman. Eagleman writes, “The days of thinking of time as a river—
evenly flowing, always advancing—are over. Time perception, just like vision, is a
construction of the brain and is shockingly easy to manipulate experimentally.” He goes on to
say “ …[W]e find that time is not the unitary phenomenon we may have supposed it to be.”
The evidenced gleaned from experiments in perception can serve as a metaphor for some of the
speculations made by cosmologists and astrophysicists, that time is not a linear, sequential
phenomenon. In 1,500 words, citing several examples from the text, explain how time is not
the linear, sequential, concept we have always thought it to be. In your essay, list at least one
implication of this phenomenon on culture.

Essay: The Brain: Time Travel in the Brain, By Daniel Gilbert, 1/29/07
What are you doing when you aren't doing anything at all? If you said "nothing," then you have just passed a test in logic and flunked
a test in neuroscience. When people perform mental tasks--adding numbers, comparing shapes, identifying faces--different areas of
their brains become active, and brain scans show these active areas as brightly colored squares on an otherwise dull gray background.
But researchers have recently discovered that when these areas of our brains light up, other areas go dark. This dark network (which
comprises regions in the frontal, parietal and medial temporal lobes) is off when we seem to be on, and on when we seem to be off. If
you climbed into an MRI machine and lay there quietly, waiting for instructions from a technician, the dark network would be as
active as a beehive. But the moment your instructions arrived and your task began, the bees would freeze and the network would fall
silent. When we appear to be doing nothing, we are clearly doing something. But what?
The answer, it seems, is time travel.
The human body moves forward in time at the rate of one second per second whether we like it or not. But the human mind can move
through time in any direction and at any speed it chooses. Our ability to close our eyes and imagine the pleasures of Super Bowl
Sunday or remember the excesses of New Year's Eve is a fairly recent evolutionary development, and our talent for doing this is
unparalleled in the animal kingdom. We are a race of time travelers, unfettered by chronology and capable of visiting the future or
revisiting the past whenever we wish. If our neural time machines are damaged by illness, age or accident, we may become trapped in
the present. Alzheimer's disease, for instance, specifically attacks the dark network, stranding many of its victims in an endless now,
unable to remember their yesterdays or envision their tomorrows.

Read more: http://www.time.com/time/magazine/article/0,9171,1580364,00.html#ixzz1uC7LDNhb

Time Travel and the Brain cont.
Why did evolution design our brains to go wandering in time? Perhaps it's because an experience is a terrible thing to waste. Moving
around in the world exposes organisms to danger, so as a rule they should have as few experiences as possible and learn as much
from each as they can. Although some of life's lessons are learned in the moment ("Don't touch a hot stove"), others become apparent
only after the fact ("Now I see why she was upset. I should have said something about her new dress"). Time travel allows us to pay
for an experience once and then have it again and again at no additional charge, learning new lessons with each repetition. When we
are busy having experiences--herding children, signing checks, battling traffic--the dark network is silent, but as soon as those
experiences are over, the network is awakened, and we begin moving across the landscape of our history to see what we can learn-for free.
Animals learn by trial and error, and the smarter they are, the fewer trials they need. Traveling backward buys us many trials for the
price of one, but traveling forward allows us to dispense with trials entirely. Just as pilots practice flying in flight simulators, the rest
of us practice living in life simulators, and our ability to simulate future courses of action and preview their consequences enables us
to learn from mistakes without making them. We don't need to bake a liver cupcake to find out that it is a stunningly bad idea; simply
imagining it is punishment enough. The same is true for insulting the boss and misplacing the children. We may not heed the
warnings that prospection provides, but at least we aren't surprised when we wake up with a hangover or when our waists and our
inseams swap sizes. The dark network allows us to visit the future, but not just any future. When we contemplate futures that don't
include us--Will the NASDAQ be up next week? Will Hillary run in 2008?--the dark network is quiet. Only when we move
ourselves through time does it come alive.
Perhaps the most startling fact about the dark network isn't what it does but how often it does it. Neuroscientists refer to it as the
brain's default mode, which is to say that we spend more of our time away from the present than in it. People typically overestimate
how often they are in the moment because they rarely take notice when they take leave. It is only when the environment demands
our attention--a dog barks, a child cries, a telephone rings--that our mental time machines switch themselves off and deposit us with
a bump in the here and now. We stay just long enough to take a message and then we slip off again to the land of Elsewhen, our dark
networks awash in light.
Gilbert and Buckner are professors of psychology at Harvard. Gilbert's Stumbling on Happiness was published last May.
http://www.youtube.com/watch?v=xWRMOKvb_xU BBC Time
Read more: http://www.time.com/time/magazine/article/0,9171,1580364,00.html#ixzz1uC7LDNhb
http://www.youtube.com/watch?v=n2s1-RHuljo - Relativity and the Twin Paradox I The Great Courses – 4min
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“Out of Our Minds:
How DID Homo
Sapiens Come Down
Form the Trees, and
Why Did No One
Follow?” Vanessa
Woods and Brian Hare.
Much of the essay by
Woods and Hare
focuses on what makes
us human, or, how we
contrast our humanness
with that of
chimpanzees, bonobos,
or other mammals. In
1,500 words, list and
define five specific
traits that make us
uniquely human.

Metacognition Is Not Uniquely Human
Metacognition, a mental process defined in essence as “thoughts about thoughts,” is
something that experts have believed for a long time to be uniquely human. However, as it
happens, new studies come to argue this established knowledge, and propose that other
animals have it as well. University at Buffalo expert J. David Smith says that primates and
dolphins are prime examples of species other than our own that display traces of
metacognition, LiveScience reports.
“Humans can feel uncertainty. They know when they do not know or remember, and they
respond well to uncertainty by deferring response and seeking information. The idea is that
some minds have a cognitive executive that can look in on the human's or the animal's
thoughts and problem-solving and look at how its [sic] going and see if there are ways to
guide it or if behavior needs to pause while more information is obtained,” the expert adds.
Details of his ideas appear in the September issue of the scientific journal Trends in
Cognitive Sciences.
“Work with primates has shown many parallels with human metacognitive performance. In particular, some of the studies done by
Dr. Smith and colleagues have shown close correspondence between the performance of humans and monkeys in nearly identical
metacognitive tests,” Emory University in Georgia (EU) Assistant Professor of Psychology Robert Hampton, who has not been part
of the new research, says. He is also a research scientist in animal behavior and neuroscience.
Smith also reveals that, while identifying metacognition in humans is fairly easy, on account of us being able to speak, things are a
bit more difficult when it comes to animals. In a series of experiments conducted on the dolphin Natua, the creature had to decide if
a box on a screen contained thousands of dots or just a few. It could also refuse the task, to avoid a negative penalty. “When
uncertain, the dolphin clearly hesitated and wavered between his two possible responses. But when certain, he swam toward his
chosen response so fast that his bow wave would soak the researchers' electronic switches. The opposite would be they just react to
the world,” the scientist shares.
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Enhance Metacognition and Problem-Solving by Talking Out Loud to Yourself
By: Judith C. Tingley, PhD

The MC at the Uni-ver-sity of Michigan’s reunion din-ner encour-aged audi-ence mem-bers to reveal the most sig-nifi-cant take-away from their under-grad-u-ate nurs-ing edu-ca-tion. The great-est ben-e-fit was quickly clear to me —
problem-solving think-ing. Mem-ory pro-duced a mind video: a short, dark-haired, nurs-ing instruc-tor lec-tur-ing a
small group of first year stu-dents in an empty patient room. “Don’t mem-o-rize the steps of ster-ile tech-nique. Use a
problem-solving think-ing process.” She described the sequen-tial, cycli-cal process: define the prob-lem, gather informa-tion, develop a solu-tion strat-egy, allo-cate resources, mon-i-tor progress, and eval-u-ate the solution.
Pre-dictably, the per-cep-tion, appli-ca-tion, and even tax-on-omy of problem-solving has changed in the last sev-eral
decades. Then, it might have been called the Socratic or sci-en-tific method of think-ing. Now, problem-solving stands
under the metacog-ni-tion canopy joined by close, but not quite syn-ony-mous sib-lings such as crit-i-cal think-ing,
design think-ing, lat-eral think-ing, and cre-ative think-ing. Metacog-ni-tion, which means most sim-ply, think-ing
about think-ing, was described and defined in the sev-en-ties by John Flavell, a devel-op-men-tal psy-chol-o-gist at
Stan-ford. The enthu-si-asm cre-ated by his the-ory con-tributed to a revi-tal-iza-tion of problem-solving research.
From ori-gins in the field of psy-chol-ogy and phi-los-o-phy, the study of problem-solving slid into the ball-park of
edu-ca-tional psy-chol-ogy and later became of inter-est to cog-ni-tive neu-ro-science. Problem-solving bloomed anew
with a cool, trendy iden-tity. A vari-ety of recent research stud-ies fields pro-duced facts and find-ings that we can
use today: some funny, oth-ers thought pro-vok-ing, and all interesting.
Talk-ing Aloud Part-ner Problem-Solving (TAPPS) is a teaching/learning strat-egy that evolved in the late eight-ies and
nineties. The basic idea is sim-ple. Pair two peo-ple, one the des-ig-nated prob-lem solver and one the mon-i-tor, and
pro-vide prob-lems for them to solve. The monitor’s job is to lis-ten, but not con-tribute any advice about the prob-lem
and its solu-tion. She can alert the prob-lem solver to his own think-ing pat-tern by say-ing for exam-ple, “I heard you
men-tion a poten-tial obsta-cle to solv-ing the prob-lem ear-lier, but then I didn’t hear more about that.” But she can’t
add, “I see a cou-ple of other obsta-cles that you didn’t talk about.” Mon-i-tor-ing com-ments are exclu-sively about
the des-ig-nated prob-lem solver’s talk-ing aloud process. Gen-er-ally, increased speed and effi-ciency of problemsolving resulted when the pairs group was com-pared with a con-trol group.

Enhance Metacognition, cont.
In recent research on TAPPS, reported in the Uni-ver-sity of Arkansas pub-li-ca-tion Research Foun-da-tions,
Spring 2011, the author noted that the increased speed and effec-tive-ness of part-ner problem-solving has lit-tle
to do with the mon-i-tor and much to do with the prob-lem solver’s own behav-ior; think-ing aloud or TA. The
con-stant ver-bal-iza-tion of their thoughts out loud encour-aged the prob-lem solvers to con-tin-u-ously correct faulty steps in logic. The causal mech-a-nism of suc-cess was the problem-solver’s metacognition.
Another study on talk-ing aloud reported in the jour-nal Aging, Neu-ropsy-chol-ogy, and Cog-ni-tion car-ries
the intrigu-ing title, “How to Gain Eleven IQ Points in Ten Min-utes: Think-ing Aloud Improves Raven’s
Matri-ces Per-for-mance in Older Adults.” At the end of the arti-cle, fol-low-ing the usual iden-ti-fi-ca-tion of
study lim-i-ta-tions, the authors stated, “Nonethe-less, these stud-ies pro-vide some evi-dence that indi-vid-uals with lower fluid abil-ity (e.g., chil-dren and older adults) may ben-e-fit most from con-cur-rent
verbalization.”
H-m-m-m. Inter-est-ing. We might need to have renewed respect for peo-ple we notice talk-ing to them-selves.
Instead of assum-ing they’re off the wall, we’ll more gen-er-ously ascribe good problem-solving skills to them.
And for us? Let’s give talk-ing out loud problem-solving a shot — per-haps alone, at home in a locked bathroom for the first attempt.
My advice? Start out with a sim-ple prob-lem that fits ratio-nal prob-lem solv-ing rather than a prob-lem bet-ter
suited for the intu-itive style of think-ing. E.g. “What orga-ni-za-tional struc-ture will work best for my book in
progress?” rather than “What’s a catchy title for my book on prob-lem solv-ing think-ing?” I’ll acknowl-edge I
haven’t been highly suc-cess-ful with the TA approach that I’m describ-ing and I’m quite sure my IQ hasn’t
increased yet, but I’m hav-ing fun prac-tic-ing. Let me know what you find out think-ing aloud, alone, at home.
– Judith C. Tingley Ph.D. is a former psychiatric nurse, psychologist, author of 4 published
books, and free-lance writer, currently working on a book on how to break the negative self-talk
habit.
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“The Aliens Among Us,” Nathan
Wolfe. In 1,000 words, list and
describe three critical ways in
Wolfe’s essay where viruses actually
function to help human beings
survive? In the remaining 500 words,
describe what connotation is created
when someone hears the term virus?
Would eliminating the common
stereotype and reaching a more
balanced understanding of viruses
help promote their usefulness? How?

The Artificial Virus with Nanotech Tentacles
The first artificial virus was created in 2003 — to cure people, not kill them. A
virus can deliver cures to cells just as easily as it delivers death. The problem
with artificial viruses is that no one has been able to make them the proper shape
to serve as a therapeutic delivery system. But now, Korean scientists have created
a virus that could deliver a remedy directly to a patient's cells with far greater
efficiency than past attempts. The key lies in those Lovecraftian tentacles
extending from the virus.
The Korean researchers used nanotechnology to build the shape of the virus, then
added self-assembling molecules. The result: an artificial virus with the filament
shapes seen in the image. Such a shape will allow it to last longer inside a
person's body.
Why is this important? Medication delivered directly to cells with an artificial
virus is like using a professional assassin to take out your target. By comparison,
conventional medication techniques are more like running around a city firing a
shotgun in random directions. The other major bonus? That thing totally looks
like some kind of microscopic spawn of Cthulhu. Image by: Angewandte Chemie
International Edition.

http://www.youtube.com/watch?v=Rpj0emEGShQ Flu Attack! How A Virus Invades Your Body NPR
http://www.youtube.com/watch?v=MBIZI4s5NiE Viruses as bionanotechnology (how a virus works)

16

“How Did the Social Insect
Become Social?” Seirian Sumner.
Sumner goes into great detail to
explain the advantages of
socialization among species of
insects. In 1,500 words, draw a
comparison and contrast to how
human society is structured in the
United States. Namely, what
advantages or disadvantages do
you see in various insect societies
that are applicable to advancing
human society.

Evolution and Memes: The human brain as a selective
imitation device
Susan Blackmore
This article originally appeared in Cybernetics and Systems, Vol 32:1, 225-255, 2001,
Taylor and Francis, Philadelphia, PA. Reproduced with permission

Abstract
The meme is an evolutionary replicator, defined as information copied
from person to person by imitation. I suggest that taking memes into
account may provide a better understanding of human evolution in the
following way. Memes appeared in human evolution when our ancestors
became capable of imitation. From this time on two replicators, memes and
genes, coevolved. Successful memes changed the selective environment,
favouring genes for the ability to copy them. I have called this process
memetic drive. Meme-gene coevolution produced a big brain that is
especially good at copying certain kinds of memes. This is an example of
the more general process in which a replicator and its replication
machinery evolve together. The human brain has been designed not just for
the benefit of human genes, but for the replication of memes. It is a
selective imitation device.
http://www.youtube.com/watch?v=ZxK05NWLNqs Science Nation - Social Insects – Yellow Jackets
http://www.youtube.com/watch?v=0m7odGafpQU Termites - Life's Ultimate Architects
http://www.youtube.com/watch?v=XKKfb7Fmu_k Tim Tyler: Memes and the evolution of human ultrasociality
http://www.youtube.com/watch?v=Un3ObVrDNxM Susan Blackmore - Memetic Evolution
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“Extinction and the Evolution of
Human Kind,” Katerina Harvati.
Harvati, on pages 214-216, explains
two ways that species can go extinct.
The first is through “competition with
other taxa.” The second is
“environmental—usually climatic—
change.” “Given,” as Harvati points
out, “that the vast majority of species
that ever existed on earth are no longer
with us,” how and when do you think
the human race will become extinct?
Answer in 1,500 words.)

The extinction vortex, 25 08 2008

First coined by Gilpin & Soulé in 1986, the extinction vortex is
the term used to describe the process that declining
populations undergo when ”a mutual reinforcement occurs
among biotic and abiotic processes that drives population
size downward to extinction.”

New Theory For Mass Extinctions
A new theory on just what causes Earth's worst mass extinctions
may help settle the endless scientific dust-up on the matter.
Whether you favor meteor impacts, volcanic eruptions, cosmic
rays, epidemics, or some other cause for the worst mass
extinction events in Earth's history, no single cause has ever
satisfied all scientists all the time for any extinction event. That
may be because big extinctions aren't simple events. The new
Press/Pulse theory gets around the controversy by rejecting the
all-or-nothing approach to mass extinction, calling instead on a
combination of deadly sudden catastrophes - "pulses" - with
longer, steadier pressures on species - "presses".
"What we wanted to do is move away from the idiosyncratic
approach to extinction mechanisms and look for what these
intervals had in common. If you have A and B you will get a
mass extinction," said Ian West, a 2006 graduate of Hobart and
William Smith Colleges in Geneva, NY.

http://www.youtube.com/watch?v=6jFqpUPGxb0 Scientists Warn of Next Possible Mass Extinction 4 min.

http://www.youtube.com/watch?v=hDbz2dpebhQ The Permian Mass Extinction
http://www.youtube.com/watch?v=y6ig6zKiNTc&feature=related Nova: Permian Extinction
http://www.youtube.com/watch?v=cZiykaGgB4M The Next Mass Extinction Event

New Theory For Mass Extinctions (cont.)
West and Hobart and William Colleges paleontology professor
Nan Crystal Arens are scheduled to present their work on the
Press/Pulse theory on Wednesday, 25 October, at the Annual
Meeting of the Geological Society of America in Philadelphia.
Using databases that chart genera of marine organisms and their
extinctions through the fossil record, West and Arens divided the
last 488 million years of geologic history into four groups: times
of suspected impact events (Pulses), times of massive volcanic
eruptions (Presses), times when neither Presses nor Pulses
occurred, and times when Press and Pulse coincided. They
compared average extinction rates in geologic stages in each of
these groups.
During stages when only impacts occurred, an average of 7.3% of
genera became extinct every million years; 8.3% of genera
became extinct in stages characterized by flood volcanism alone. When neither Press nor Pulse were active, 8.2% of genera
became extinct. These averages are statistically indistinguishable. "Statistically speaking, extinction rates are not significantly
higher at times of impact or volcanism vs. no geologic events," West said.
In contrast, when Press and Pulse events coincided, an average of 12.8% of genera became extinct per million years,
statistically higher than the rate observed during other geologic stages.
"The goal of our work was to come up with a unifying theory of mass extinctions. We also wanted to make it applicable to
what's going on now," said West, referring to rapid losses of biodiversity worldwide now underway as a result of climate
change and destruction of habitats by human activities. Is this model, which seems to work for the big five mass extinction
events in Earth's history, applicable today?" West asked.

New Theory For Mass Extinctions (cont.)
At first glance the answer would appear to be 'no.' There is, after all,
no massive flood basalt eruption underway today, nor have there
been any recent meteor impacts. On the other hand, some very
similar effects are being seen on Earth.
"We came up with the idea that humans themselves act as both Press
and a Pulse," said West. "Humans began manipulating the
environment - the Press - from the advent of agriculture. However,
that alone did not trigger the current mass extinction. That seems to
have been triggered by the pulse of industrialization and the
demands for energy and resources that came with it".
The bottom line, says West is that it's extremely hard to pinpoint
simple causes for Earth's great periods of extinction.
"We sought to rephrase the question," said Arens. "In the modern
world, species are commonly endangered by some stress before the
final death blow falls. It seems likely that biological systems in the
past worked in similar ways. By demonstrating that the coincidence
of long-term stress and catastrophic disturbance is needed to
produce big extinctions, we hope to break down some of the
polarization characteristic of many discussions of extinction. We
hope to send people back to the data with a more inclusive
hypothesis to test".
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“Why Hasn’t Specialization
Led to the Balkanization of
Science?” Gavin Schmidt. The
history of science is one of
specialization, subject-matterexperts, become just that,
SME’s on very narrowly
defined subject matter. Also, it
has become somewhat obvious
that there is an antithesis
between science and liberal
arts/humanities. Schmidt, in his
essay, calls for synthesis. In
1,500 words, write an essay on
why the disciplines that make
up liberal arts and humanities
are important to the pursuit of
science.

Imagination is more important than
knowledge, for knowledge is limited
to all we know and understand,
while imagination embraces the
entire world, and all there ever will
be to know and understand.

Nobel prize winners are rarely the best
academic students. They do not have high
IQs that are any higher than those of
scientists overall. They don’t test higher on
other standardized tests. They do bring a
much wider range of skills, knowledge,
talents, and methods to their work. So,
instead of looking for scientific and
mathematical prodigies and funneling them
into early scientific specialization, we should
be doing the opposite.

