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Our masthead is still evolving, although at present we have two Daves, a Bethany, a Caitlin, a
Stephen, a Claire, a Russell and also an exotic sounding Azar.

Tom, Moebius and Richard are happy to help.

We havenit had the time to ask Chris and his friends yet, but we will.

Email us at tscq@interchange.ubc.ca
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A SUBMISSIONS EXPERIMENT

Dear Reader,

Recently, for kicks, we decided to take a great leap of faith and simply accept (without review or
hesitation) the next submission that appeared in our email inbox. Fortunately for us, the writ-
ing was reasonable, tantalizing even, and as an added bonus, the science content was sufficiently
sound. It is presented below:

Hello,

Try this revolutionary product, CIALIS Soft Tabs.

Cialis Soft Tabs is the new impotence treatment drug that everyone is talking about.
Soft Tabs acts up to 36 hours, compare this to only two or three hours of Viagra ac-

tion! The active ingredient is Tadalayl, same as in brand Cialis.

Simply dissolve half a pill under your tongue, 10 min before sex, for the best erec-
tions youdve ever had!

Soft Tabs also have less sidebacks (you can drive or mix alcohol drinks with them).
No prior prescription needed.

You can get it at: http://sheenier.net/soft/

World RX Direct can bring you quality Generic Drugs for a fraction of the cost of
the expensive Brand Name equivalents. Order our Tadalayl pills today and save 80%. We
ship worldwide,and currently supply to over 1 million customers globally! We always
strive to bring you the cheapest prices.

No thanks: http://sheenier.net/rr.php

In any event, our point is this: we are still absurdly new to this, so take advantage of our easy-go-
ing submissions guidelines. Glory is only around the corner.
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ABOUT SUBMISSIONS:

Anything will do, but if you like more direction, we are happy to look at:
Things with some link (however weak) to science.

Things in English.
Things in other languages that are more or less readable when translated with Google tools.

Things with many words.
Things with few words.
Things with pictures.

Things that are news worthy.
Things that are not terribly so.

Things that educate.
Things that entertain.
Things that both educate and entertain.

Things that are important to ones well being, or perhaps to the global community at large.
Things that (at the end of the day) are really only there for the sake of being there.

Things from famous people who think that this is a pretty neat thing going on here.

Things from infamous people - theydre interesting too.
Things from everyone else.

And things whose copyright ultimately remain with the author, although it would be nice to be
acknowledged as being involved in presenting it to others.

Submissions are preferred as attached word documents, or text pasted directly into the body of
the email. Please send us your good work to tscq@interchange.ubc.ca

AND COMMENTS ALWAYS WELCOMED...
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LEARNING BY PURE
OBSERVATION

BY DAVID SECKO

Simply observing a person in the act of
learning to move in a new environment is
enough to help you unconsciously learn
those movements, says new research by Ca-
nadian scientists.

More specifically, Andrew Mattar and Paul
Gribble, from the University of Western On-
tario (UWO), recently found that individuals
who watched a video of a person learning

to move a robotic arm, performed this same
task better than those who didnit observe the
learning process.

This may not come as a surprise to anyone
who has learned by watching a professional
athlete or expert craftsman. However, what
is unexpected is that this learning of complex
motor behaviors appears not to be based on
conscious thought. Instead, learning through
observation involves implicit actions of the
brainfAa finding that tells us a lot about how
we absorb the actions of others.

00ne really cool thing this tells us, is that
when youbre watching things going on in
the world, your brain is always working,6
says Gribble, an assistant professor of behav-
ioral and cognitive neuroscience at UWO.
050, even though you donit know it, your
brain is forming internal representations of
how things function.o

Mattar and Gribble asked 84 people to sit at a
desk in front of a robotic device shaped like a
human arm. The 84 subjects were then asked
to perform a task involving holding the
robotic device while moving towards circles
that appeared on the desk. olt was like they

were shaking hands with the robot while
making rapid movement to new positions,0
says Gribble.

However, during the movements, the robot
was programmed to apply forces to a per-
sonds arm. 0As you tried to move, the robot
would push you from your normal straight
trajectory,6 says Gribble. This produced
curved trajectories that the researchers could
measure. But, over time people would learn
to compensate for the applied forces and
make straighter trajectories, a process that
involves the brain learning to re-map its
control of muscles.

Mattar and Gribble then went on to show

a video of people learning to move the
robotic arm to a sub-set of subjects. People
who watched the video were then tested
and found to produce straighter trajectories
more quickly than people who didnit get to
see the video. The results are published in
April 7, 2005, issue of Neuron.

Interestingly, subjects who were shown a
video of people learning unrelated motions
did worse, presumably due to their having
mentally mapping an inappropriate repre-
sentation of how the robotic arm worked.

0This really implies that people are build-
ing up an internal model of the task,6 says
Gribble.

To see if this learning by observation was a
conscious strategy, Mattar and Gribble made
subjects perform math while watching the
video, with the intention of distracting their
conscious thought patterns. However, this
did not reduce their performance, implying
that conscious thought is not required.

oln a nut-shell, this suggests that conscious
systems are not necessary for someone to
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improve by observing,6 says Mattar, who
completed the current study as an under-
graduate project at UWO and is now at
McGill University.

However, making people move their arms
while watching the video did impair their
subsequent performance. This finding points
to the need for motor systems to be unoccu-
pied for observational learning to occur.

Mattar and Gribbleds findings come on the
heels of a recent movement in neurosci-
ence that links motor control - the ability to
generate accurate movements under varying
conditions - with the observation of actions.
This theory has come to life with the discov-
ery of omirror neuronsd, which are activated
by both performing and observing the same
action.

OMirror neurons point to a connection
between our neural systems for observation
and action,d says Mattar. 0So we did the
experiments because we were interested in
whether the link between observation and
action could facilitate motor learning,06 says
Mattar. Motor learning is essentially the abili-
ty to adapt to new mechanical environments,
like learning to ride a bike. Such learning is
thought to involve acquiring neural repre-
sentations of the way in which mechanical
forces affect muscles.

Together the work does raise an intriguing

question of whether people need to observe
mistakes in order to learn. 0My gut instinct

is that you probably get more benefit from

watching a person progress from being un-
skilled to skilled,06 says Gribble, obut wefre

testing this now.6

In the end, owhat it all implies is that if you
want to maximize your learning you should
stay still and let your motor system absorb

information,0 says Gribble.

References
UWO Motor Control Lab
http://spindle.ssc.uwo.ca/

Mattar A. A. and Gribble P. L. 0Motor learning by
observing,6 Neuron, 46(1):153-60, April 7, 2005.
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PHYSICS ENVY AMONG
BIOLOGISTS: FACT OR FICTION?

by T.J. Nelson

Physicists often state their belief that all biologists would rather be physicists, but became biolo-
gists only because they were not very good at math. As evidence for this, they point to such find-
ings as the fact that the vast majority of published studies in virology, cell biology, endocrinol-
ogy, and even microbiology, use few if any partial differential equations or elements of number
theory, and only one paper written by a biologist in the past 25 years (in the field of neurophysi-
ology) has ever used tensor calculus.

On the surface, this would seem to be a damning indictment of biology. Why, physicists ask, do
biologists seem unable to utilize such simple concepts as the Riemannian-Christoffel curvature
tensor or Galois fields in their work?

I discussed this issue of alleged innumeracy among biologists with a physicist friend of mine a
few weeks ago while he was driving me to the airport in his cab. Inevitably, however, the discus-
sion turned to possible collaborative experiments which would combine physics and biology.

In one such experiment, we considered the possibility of accelerating two rats to relativistic
velocity, and smashing them together and counting the rat particles that would be emitted. For

a time, there appeared to be the exciting possibility of discovering a new elementary particle,
which would be found only in living matter, and which could tie the field of quantum mechanics
with the emerging biological science of consciousness. However, with the help of the formidable
mathematical skills of another physicist friend, we were able to estimate that the number of rat
particles emitted would probably be too large to count [1], even if we put all our NIH postdocs
on the problem. In fact, it would be too many even if our Howard Hughes fellows and all of our
Summer Students pitched in and contributed their formidable math skills as well to the project.
Thus, the elusive consciousness particle would have been impossible to detect.

The great enthusiasm expressed for this experiment by my physicist friend, however, revealed an
important and surprising fact. When pressed, many physicists will reveal in confidence that they
would actually rather have been biologists, but for the unfortunate fact that they were unable

to keep anything alive long enough to study it. This is particularly true of subatomic physicists.
Many researchers in the physical sciences in particular seem to be genuinely distressed about this,
and in some cases their work reveals subtle psychological doubts, conflicts, and uncertainties
about their inability to keep things alive. The well-known case of Schrodinger and his cat pro-
vides a perfect example.

But is there any real scientific truth to the assertion that physicists have trouble keeping things
alive? In a famous study [2], the ability of prominent physicists from various subdisciplines to
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maintain a culture of bacteria was studied. The physicists were instructed to streak an agar plate
with E. coli bacteria. The cells were then analyzed at different times and the percentage of bacteria
still alive were counted using a computer program. The parts of the program that had math that
was too hard were written with the aid of an ex-physicist. Although bacteria are hardy creatures,
and tend to grow in great abundance without assistance, the longest survival time of any bacteri-
um in the hands of a nuclear physicist was only 17 minutes and 18 seconds. Solid state physicists
performed better, at 21 min 45 sec, while bacteria in the hands of astrophysicists survived a mere
12 minutes and 58 seconds. These are dismal numbers indeed, and point to a widespread incellu-
larosity among all branches of physics.

It has been proposed that the roots of this phenomenon of incellularosity may be found in the
early education of physicists. Indeed, in a follow-up study [3], a detailed analysis of the ill-fated
Petri plates showed that, in many cases, the tragic deaths of all those millions of E. coli could be
attributed to what, to biologists, may seem like relatively simple errors. For example, in one case,
the plate was incubated at 1,700,000 degrees, a temperature far in excess of the optimal growing
temperature for bacteria of 37 degrees Centigrade. In another case, it was found that the plate had
not been streaked at all. The bacteria from this plate have never been recovered, and it is still not
known precisely where the physicist streaked his bacteria. Unfortunately, the physicist in ques-
tion could not be queried on this point, as he has sadly passed away after a sudden and unexpect-
ed illness.

A significant statistical problem encountered during this study, however, was that several of the
physicists, rather than remaining to complete the test, made what the authors termed odisparag-
ing remarkso about the authorsi experimental design, and returned to their laboratories, where
they wrote detailed papers describing the mathematical underpinnings of bacterial cell division.
Even worse, two of the physicists subsequently went on trips to Oslo, Norway as a result of this,
and the remainder refused to return phone calls from the authors. Thus, the results were skewed
in favor of slightly oless-obnoxiousé physicists.

Another statistical problem that was noticed was that no theoretical physicists had been included
in the experiment. In fact, the authors, after desperate attempts to locate some theoretical physi-
cists, ultimately concluded that such physicists did not, in fact, exist. The existence of such scien-
tists had been postulated years earlier by Ashimoto et al.[4], but as of this writing, none has ever
been observed. Thus, this branch of physics remains largely theoretical. As a famous biologist
once remarked, othis is just as well, as theoretical physics is mostly just a bunch of complicated
math stuff anyway.6

Yet as revealing and touching as these anecdotal stories may be, the grim spectre of incellularosity
needs to be taken seriously. Therefore, we will leave this topic for someone else and switch back
to our original topic, that of the mathematical abilities (or absence thereof) in biologists.

Many anthroponumerical studies have focused on biologists, particularly in relation to their dif-
ficulties with left-brain skills such as mathematical reasoning and 3D spatial ability. Zubiaga et al.
[5] reported that biologists, accustomed to rounded, natural shapes, had great difficulty in tasks
requiring strong 3D visualization of flat, rectilinear-shaped objects, such as assembling cardboard
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broken glass disposal boxes. Their photos of tragically misshapen biohazard boxes assembled by
frustrated and exhausted biologists, and broken-glass boxes assembled upside-down and held
together with autoclave tape, are quite revealing. Zubiaga, a renowned particle physicist himself,
speculated that other similar complex three-dimensional objects, such as lawn chairs, could well
suffer a similar fate.

In actuality, the unfortunate fact that cell division and multiplication are synonymous has long
been a cause of great mathematical angst among biologists, who after a long day watching cells
increasing in number after dividing, often find themselves getting the x and / keys on their calcu-
lators confused.

Russell[6] documented the now well-accepted finding that biologists rarely use integers per se,
particularly when making chemical solutions. When they believe themselves to be unobserved,
biologists prefer to use their own unique counting system consisting of the following quantities:

1. Some.

2. A bunch.

3. A whole bunch.

4. All of it.

5. See if somebody else has any.
6. Weill have to buy some more.
7. Letds write a new grant.

These quantification terms are roughly delineated by increasing powers of 10. The biologistsd
counting system was compared to the primitive counting system used until quite recently in
Samoa. However, Rascher[7] has claimed that subsequent interviews with the native subjects who
had provided cultural information in the initial Samoan study, revealed that the Samoans actually
thought the original anthropologist was just ékidding aroundd, and were merely cracking jokes
about their counting system. According to Rascher, Samoan society did not use a primitive count-
ing system after all but were in fact mathematically highly advanced, having actually developed
differential calculus over 500 years before Newton.

The biologistsi counting system has been defended by Baber, who noted that the system used by
biologists is significantly more accurate than calculations performed on advanced state-of-the-
art software such as Microsoft (TM) Excel [8]. Baber also claimed that, like the ancient Mayans,
biologists appeared to have developed their own calendar, which was more accurate than the cal-
endar on some modern-day computers (e.g., the AT&T 6300). However, no additional details of
this potentially important finding were provided in Baberis book[8], and other researchers have
recently disputed this claim.

Footnotes:

[1] Using the biologistsi numbering system, he estimated that the total number of particles
would be
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3
whole bunch * E - some

I’T\V2

This is obviously higher that we, as mere biologists, could possibly count, and the sight of the ex-
ponent in this very complicated-looking equation served to dissuade us of the entire concept.

[2] Rosenberg, J. et al., Soc. Psych. Biol. Phys. 1, 14 (1996).

[3] Rosenberg, J. et al., J. Unpublished Results 33, 14705 (1998).

[4] Ashimoto, Watashino, personal communication.

[5] Zubiaga, T., Lebovic, V., and Vlasek, P., Czech. J. Unpub. Results 22, 143 (1988).
[6] Russell, R., personal communication.

[7] Rascher, R. and Nolan-Rascher, B., personal communication.

[8] Baber, B., in Excel for Blithering Morons, Wipburn Press, p. 1479 (1999).
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