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Dr. PH Guldner
DEPARTMENT OF ANATOMY

Obviously, with such good A level results, medical students have
already shown that they are able to learn well. However, when I
was kindly asked to write an article for you and then cracked my
brain over the problem what might be of interest, I thought,

maybe I can tell you of a trick or two about how to make learning
a bit more economical. It has once been estimated that a medical
student needs to learn about 1 million bits of information. In
Australia for instance this is done in six years of study (The
University of Sydney had for a period of 13 years a five vears
course, but recently reverted back to a six years course). In
Hong Kong you need to ingest this enormous amount of data within
five years, which is a lot of work. It is therefore important to
learn as economically as possible, so that you have at least some
time for other activities. A well balanced life encompasses not
only work, but also social interactions with family and friends,
spiritual activities (religion, philosophy, doing something for
the benefit of others etc) and some physical exercise. Sometimes,
there has to be an imbalance, usually in favour of work, but as
long as you can compensate later, no real harm is done.

The 'exact mechanisms of learning and memory formation are far
from . clear and a lot of research has still to be done. Our
Central Nervous System receives information from the outside
world via sensory neurons. Most of these visual, auditory,
tactile, olfactory and gustatory stimuli do not reach
consciousness, i.e. they don't reach the CORTEX of the brain.
Instead, most of these stimuli remain subconscious in subcortical
centres, mainly the THALAMUS, which decides, whether it passes
information on to the cortex or not. The great majority of this
information do not reach the cortex. If every bit of sensory
input would reach consciousness, we could not cope with 1life.

Thus, the cortex has been compared with the director of a firm,
who makes the big decisions after receiving only the most
relevant information, but otherwise sits in his/her sound-proof

office in splendid isolation. The thalamus could then be compared
with a secretary, who receives most information and decides,
which should go through into the sacred office. Secretaries
therefore have a lot of power, so much power even, that some
Heads 'of States prefer to be called "General Secretary" instead
of "President"! Another part of the Central Nervous System, the
RETICULAR FORMATION, is constantly checking all sensory input,
whether it is new or already known. When new information comes
in, the reticular formation immediately increases the level of

. attention in the cortex, by sending a "wake up" signal to our
director, which is called AROUSAL. Such arousal can be anywhere
from mild to very strong.




When new information reaches consciousness and needs to be
learnt, it enters first the stage of SHORT TERM MEMORY (STM),
which only works for a period of seconds or minutes. During this
phase, certain neuronal circuits are active, which enables us to
keep such information (e.g. telephone numbers) in mind as long
as it is needed and to forget it immediately afterwards. However,
the information becomes stored in LONG TERM MEMORY (LTM), when it
is repeated several times under mild arousal or immediately, when
there is very strong arousal: For instance, you will need several
repetitions to learn a phone number by heart, but you would never
forget it if you happen to meet one of the last wild tigers while
hiking in the New Territories. Information which is stored or
"written in", is called an "ENGRAM" or memory trace. It is known
that LTM has something to do with protein synthesis and RNA
because drugs which inhibit protein synthesis also inhibit the
formation of LTM. In contrast STM is disturbed under the
influence of electric shock or concussion. Once LTM is formed it
is difficult to eradicate as it seems to be localized in wide
areas of the brain.

Although a vast number of engrams can be stored in the brain, we
are not always able to RECALL them. Somehow, we cannot find the
correct drawer to pull out and find the memory trace we are
looking for, although we know it is there. As annoying as it may
be, especially during examinations, FORGETTING is important for
our normal functioning during life. Just imagine how confusing it
would be if you had recall of everything you have learnt before
at any moment: when you want to deal with a problem, hundreds of
associations are instantly recalled, so that you become unable to
proceed logically, step by step. There are a few unfortunate
people, who never forget anything they have learnt and therefore
cannot cope with life.

Forgetting starts very soon after we have learnt something, and
in order to be able to recall information we have to repeat it
strategic intervals. When we learn principles, the forgetting
process is quite slow, and we only need a few repetitions.
However, when we learn pure facts or words of a new language,
forgetting 1is very fast, more than 50% after 24 h. Anatomy is a
good example, where you have had to learn a new language and many

facts, and where it helps to find as many general principles as
possible or to understand it better in an embryological or
clinical context. Here it is important to repeat newly learnt
data within 24 h to keep recall at around the 100% level. The
next repetitions should then follow after about one week, one
month, several months and finally before the examination. This

means that you need five repetitions on average (some of you may
need more or less than that) to have very good recall at this
crucial time.

As it is ~completely impossible to repeat the reading of an
Anatomy book five times, it becomes essential to make SUMMARIES.
Such summaries should be an extract of the knowledge derived from
the textbook, lectures, tutorjals and handouts. The important
thing is that these summaries should not have any grammatical or
sentence structure at all. You need grammar and full sentences
only for the first repetition, so that yvou can wunderstand the
information completely. Afterwards you only need to see or hear
the terms alone to get the necessary associations back into your
mind. All the terms and data necessary for a certain anatomical
region or any other topic can then be compiled in blocks on the
right half of a blank page, whereas the left half of the page is
only wused for titles and subtitles. It is most important that
this is easily readable, so that you can go through the material
very quickly. In this way, using only terms and abbreviations,
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