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A great deal of scientific information can be accumulated through
observations alone without resorting to experiments. An almost automatic
response, however, is to desire explanations for our observations. In some
cases an answer may be found by simply making another observation. For
example : What is causing the noise inside the box ? Don't sit there like a
dummy; open it and look ! DBut, often the cause is not evident from direct
observation. For example: The patient is sick; what is causing the illness?

The next step of the scientific method is to make educated guesses

regarding the cause and then proceed to eliminate the wrong guesses through
suitable tests or experiments. By weeding out wrong answers you are sooner
or later left with the right answers. Each educated " guess” is called a
hypothesis.

An experiment to test a hypothesis must be carefully designed to stand
up to the question: How can you be sure the observed results are due to the ‘
factor you hypothesize rather than to other unrecognized factors? The key
is that experiments to test hypotheses must be controlled. By controlled we
mean that the experiment must consist of two groups, a test group and a
control group. The experiment is designed so that these two groups are
exactly the same in every respect except for the single factor being tested.
Results, positive or negative, can then be attributed to the single factor being
tested. Without a control group or with several differences between groups,
you will be unable to interpret thg results because you will have no way of
knowing which factors or combination of factors is responsible for the result.

Two additional points concerning controlled experiments deserve
emphasis. First, note that the experiment involves groups as opposed to
individuals.  There are always some differences among individuals.

-1 — * (306— 9)
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Therefore, if the “ group " is only one, two, or a few individuals you are in
danger of confusing natural individual differences with the effects of the
treatment. The larger the group the better. Second, the results from a single
experiment, especially when they are based on relatively small groups, should
not be taken as conclusive evidence. They must stand the test of verification
through repetition and confirmation. ‘
In some cases, performing controlled experiments would be prohibitively
time consuming, costly, or impossible. Humans, for example, don't readily
lend themselves to controlled experiments with regard to the effects of
harmful or potentially harmful substances. However, there are so many
humans living under such an array of different conditions and/or engaging in
different habitsz that investigators can generally identify pefsons for suitable
experimental and control groups already in the normal population. For
example, one can find enough smokers and nonsmokers to test hypotheses
regarding the effects of smoking on various aspects of health without

resorting to experiments in the laboratory.

(8%f=11) F#2ER " the next step of the scientific method ” DR & 72 % “ the
first step of the scientific method " 13{f] TH 5 L XL TV E T H,
BABTELLI VY,

(G&E12) IRBABRIT A DOEREE I THBITIL, YD d5kkEris
LT RETHDEBRXERTVETH, 1T0FZLUATE EDHLE N,

(B&f13) RD2ODRBARILTHHITN, HlclcBEDL HmER, bL
CRAEHEATTETh, TRTN200FUATE LD S,
REE1 BRI x DREBICHETH 5,
RE% 2 BEEIMAATI D BT,
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Accurate dating of rocks and fossils provides important information
about the history of earth and of organisms. Dating methods use
radioisotopes such as carbon and potassium. Researchers used radiometric
dating methods to determine the age of the oldest fossils at approximately
3.5 billion years.

The most important direct method of dating young fossils, or other
organic material, is through the ldecay of radiocarbon, carbon-14. In the
upper atmosphere, bombardment by cosmic rays changes nitrogen into
carbon-14, an unstable form of carbon (Figure). The carbon-14 filters down
into the lower atmosphere and plants absorb carbon-14 into their tissues as
carbon dioxide. Animals absorb the carbon-14 by eating blants. When the
animals die, however, they absorb no new carbon and the carbon-14 slowly
decays into nitrogen-14. Assuming the production of carbon-14 in the
atmosphere is constant, the proportion of carbon-14 to nitrogen-14 in
once-living materials indicates how long it has been since they died. There
are, however, two limitations to this technique. One is that the half-life of
carbon-14 is only 5730 years. If a specimen is 57 300 years old, 10 half~]ives
have elapsed, and so little of the original carbon-14 remains that it is difficult
to measure accurately. The other disadvantage is that there is not much
carbon-14 in fossils and other organic material to begin with.

An in>direct radiometric technique that has been in use since the 1960s is
the potassium-40 method of dating. This dating method is the one commonly
used for nonorganic material, and it indicates the age of rocks that contain
fossils. Potassium-40 isotopes decay into inert argon gas. In many types of
rocks, the argon gas can accumulate as the potassium decays. In
uncontaminated samples, the‘ ratio of potassium-40 to argon-40 will tell how
long it has been since the argon began to accumulate. Some event must link

— 3 — * (306—11)
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the deposit with the beginning of argon accumulation. The most common
possibility is a volcanic eruption. The technique is useful where there are
volcanic eruptions, and has provided the first dates for many ancient fossils.
It is useful in other circumstances and was the technique NASA scientists
used to determine the age of moon craters. Unlike carbon-14, potassium-40
has a long half-life (1.3 billion years), but it takes a long time for
potassium-40 to decay into argon. We cannot use carbon-14 to date deposits
that are very old, and we cannot use potassium-40 to date deposits that are
relatively young. Though many researchers have claimed recent dates using
potassium-40, these dates do not seem to be accurate on deposits younger

than between 400 000 and 500 000 years.

bombardment & 3z& cosmic FHD co‘ntaminate BT 5
eruption 1 X fossil {t A inert TFEHED
potassium #» Y v 4 radiometric B ATARERIZE D

nitrogen HC atom
atom
unstable
// neutron atom \
proton
3ok 4
4 BILF ©

Figure. Nitrogen atom becomes carbon-14 atom in the atmosphere.
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F. Peabody expressed his thoughts about the physician and his
relationship to the patient in his essay “ON THE CARE OF THE
PATIENT " in 1927.

The practice of medicine in its broadest sense includes the whole
relationship of the physician with his patient. It is an art, based to an
increasing extent on the medical sciences but comprising much that still
remains outside the realm of any science. The art of medicine and the
science of medicine are not antagonistic but supplementary to each other.
Good practice presupposes an understanding of the sciences that
contribute to the structure of modern medicine, but it is obvious that
sound professional training should include a much broader equipment.

The treatment of disease may be entirely impersonal; the care of a
patient must be completely personal. The significance of the intimate
personal relationship between physician and - patient cannot be too
strongly emphasized, for in an extraordinarily lérge number of cases
both diagnosis and treatment are directly dependent on it, and failure of
the young physician to establish this relationship accounts for much of
his ineffectiveness in the care of patients.

What is spoken of as a “ clinical picture ” is not just a photogragh of
a man in bed; it is an impressionistic painting of the patient surrounded
by his home, his work, his relations, his friends, his joys, sorrows, hopes,
and fears. The good physician knows his patients through and through,
and his knoMedge is bought dearly. Time, sympathy, and understanding
must be lavishly dispensed, but the reward is to be found in that personal

— 1 — #* (413—10)
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bond which forms the greatest satisfaction of the practice of medicine.
One of the essential qualities of the physician is interest in humanity, for

the secret of the care of the patient is in caring f{or the patient.

Since this essay was wfitten, medicine has become, and will continue to
become, much more a science, not less, so that the physician of tomorrow will
have to be more a scientist, not less. Thus physicians today strive still harder
to catch up with ever growing scientific knowledge and technical aannces.
Yet, the good physician recalls, and will continue to rlecall, the well known

words: “ To cure sometimes, to relieve often, to comfort always.”

(53 1) CoxEo “art of medicine” i}, ¥k o7l LXEMKRL,
“science of medicine” & ¥ L HRICH DXL BT E
Hro 200 FLIRTE Lob Sy,

(BR92) FTHUOSE, 0L oA EABHRLTVLALBUEF 5, 100
FLARTHAL e d vy,

(51 3) “art of medicine” & “science of medicine” DV h—HIIR -
FEBEI Tl THEEDL L ENTFTEINT TH, 200 FL0L

[’qfitbfigL‘o

) b LMLETHNIY, “art of medicine” % (A), “science of medicine” %
(S) ERLTENREFNIFELTRBLTS L,
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The figure shows the experimental model to test the responses of a dog
to the detour problem. In such experiment, the important question is whether
the animal uses reason or simply trial-and-error learning to solve the
problem. It is a difficult question to answer. Dogs are generally not good at
such tasks: a dog strains at its leash, whines, and runs about widely. It may
even fall asleep. Then it starts again. Eventually, by luck alone, it might find
itself on the far side of the post and rush madly toward the food. By contrast,
tree squirrels are uncommonly good at solving this problem. After looking
over the situation, these animals proceed confidently around the post and
reach the food. Can you think of a reason for this difference ?

This type of result can be puzzling unless evolution is’taken into account.
Even though dogs have a larger and more complex brain than squirrels, they
live in a two-dimensional world. They see food, _and they go to get it.
Squirrels, on the other hand, live in trees.‘ In their three-dimensional world,
‘ squirrels wanting to go from tree to tree have a choice. They can climb down
the tree, go along the ground, and then climb the next tree; or they can remain
in the treetops looking for places where they can jump from one tree to the
next. The first choice would expose the squirrel to ground-dwelling
predators. The second choice would be safer. Yet the second choice may
require the squirrel initially to go away from the goal (the {ood) to reach it
eventually. In other words, the ancestors of the squirrels that were relatively
more adept at solving such problems were better nourished, more likely to
survive, and more likely to leave more offspring than those who were not so

adept.

— 3 — * (413—12)
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Thus, the ability to conduct successful detours was favored by natural

selection, such that each population of squirrels became composed of

individuals who

adept ¥&@EL 7= ancestor 7%
offspring 74 predator REHY
whine Mg¢

Figure. A detour problem. The dog strains at the leash to get to

the food.
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Essay Examinations for Admissions in the Ehime
University School of Medicine: Efforts and Effects

Norifumi UEDA*, Sayaka UTSUMI* and Naoki TAIRA**,

Abstract

The present study analyses the effect of the essay tests adopted for the entrant selection of the
Ehime University School of Medicine by means of statistical methods.

Since 1985, this school has employed a unique formula of essay test in which applicants are asked
to read scientific or philosophic subject articles written in English and give their opinions or
answers to questions on related issues in Japanese.

This aims at testing candidates’ abilities to read English, understand author’s intention, and to
formulate their own views. In the course, this style of examination has attracted students having
stronger inclinations to the cultural and literary sciences.

However, the close analysis of each test has also disclosed that the essay tests in the past did not
exercise a strong discriminating power as initially expected. As a whole, the changes caused by
essay examinations seemed to be indirect ones, although they were found from most parts. The
data presented herein should be useful to improve the discriminating power of items and the effects

of essay examinations in medical schools.

Key Wards '
(1) individual examination (2) essay test (3) Ehime University School of Medicine

(4) problem analysis (5) effect of subject (6) phase 2 examinations of separating and dividing

pattern (7) ability of liberal arts subjects
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