CHALLENGE ACCEPTED!

SISTER MARY OLIVIA
Saint Xavier College, Chicago

Within the past decade, educators
and educational systems have been
targets for many critical shafts. An
encouraging outcome of these open
attacks was the diligence with which
school systems began to re-examine
‘and re-evaluate their methods and
procedures which the general pub-
lic had called into question. This
almost universal dissatisfaction chal-
lenged the faculty and administra-
tors of Saint Xavier College to
initiate a self study of the aims and
organization of their own liberal arts
college.  Although a program of
self-eriticism had been in practice
since 1935, a vigorous stimulus to
this movement came, in 1953; in the
form of a grant from the Fund for
the Advancement of Education,

Saint Xavier College has for its
goal the liberal education of the
Christian person. It is dedicated to
the belief that the liberal arts should
be taught to all students in our
American schools. Concisely stated
by one of our staff, ““In a democratic
society every young person should
have the opportunity to achieve
some mastery of the liberal arts, in-
cluding the reluctant and unmotiv-
ated, not because the liberal arts are
college preparatory, hut because
they are the rightful heritage of
every human being.”’

INnTrRODUCTION

Members of the combined facul-
ties of Saint Xavier College and the
Albertus Magnus Lyceum of Nat-
ural Science cooperated in develop-
ing and implementing our plan. The
various committees appointed to
this endeavour soon became cogni-
zant of the fact that a revision of
college courses would be futile if
the present high-school courses were
pursued. Likewise, a re-examination
and re-ordering of the secondary
program demanded a further revi-
sion at the grade-school level. So,
as the work progressed it became
more and more evident that, to es-
tablish a model system of liberal
education, the present system—from
grade school through college—
would have to be reconstructed.

Fortunately the faculty of Saint
Xavier College was in a better posi-
tion to undertake such a wholesale
revision of an educational system
than were some other educators
faced with a similar desire. Saint
Xavier College is conducted by the
Sisters of Mercy of the Chicago
Provinge, a religious order whose
members also teach in approximately
50 grade schools and 7 high schools
in the Chicago area. These provide
an ideal proving ground for the ed-
ucational theories resulting from the
self-study program.
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This summary will attempt to give
the general ideas currently being
developed in this experimental eur-
ricalum and will include some détail
regarding the science program. The
development of the natural science
program was greatly aided by a
grant from the Carnegie Corpora-
tion of New York.

Schooling at the elementary level
confines itself to pre-scientific stu-
dies and the pre-liberal arts. Nat-
wral science, precisely as a science
or habit of mind distinet from other
habits, can only be taught at the
college level. The acquisition of this
habit requires extensive factunal
knowledge, considerable exercise in
logic and mathematies, and a ma-
turity of mind that cannot be ex-
pected at the lower levels. Con-
sequently, the experiential and
experimental knowledge of mnature
gained at the elementary level is the
prerequisite for the science itself.
Moreover, the liberal arts must ful-
£l two conditions—they must pro-
duce an order within the mind by
means of mental relations and they
must be useful instruments for the
seiences. At the elementary level
the student is expected to achieve
a eertain mastery of the linguistic
arts and the fine arts, as well as the
mathematical skills. All these deal
rather with external signs than with
the ordering of internal concepts;
consequently,- these disciplines are
called pre-liberal arts. The liberal
arts proper, being intermediate be-
tween elementary and higher educa-
tion, are reserved for the secondary-
school student to pursue, And,
although the college is primarily
concerned with imparting knowledge
in the fields of science, humanities,
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and wisdom, the college freshmen
and sophomores continue their mas-
tery of the liberal arts and general
education subjects begun in the high
school.

The science program in our school
system is constructed on the premise
that it is from natural science that
the social sciences and theology de-
rive their natural basic concepts,
since both the social sciences and
wisdom depend materially on sense
experience. Natural science is the
study of the world of nature and
of ourselves as part of that world,
knowledge of which 1is derived
through our senses. The liberal arts
are the basic tools needed by the
student to equip him for a formal
study of science.

RBLEMENTARY-SCHOOL PROGRAM

Therefore, seience in the strict
sense is not taught in the elementary
school, but at this level the child
is led to develop an observational
knowledge of nature in order to ac-
cumulate a rich background of fac-
tual experience to which he can re-
vert later in his educational life
when he is searching for theoretical
explanations of seientific phenom-
ena. ‘

Nature study, even at the primary
level, is not haphazard, but orderly
and systematic in its development,
being integrated closely with reli-
gion and social studies. For exam-
ple, in first grade, or what is
designated as the first level of
achievement, the aim of nature study
is to bring the child to a realization
of the order and beauty of the world
around him. He observes the sky,
the heavenly bodies, the families of
plants and animals. His personal
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experiences are enriched with the
Bible stories of creation, nature
stories, poems, and the making of
drawings and plastic replicas of ob-
Jects he has observed in nature.
Meanwhile, in social studies, the
child is learning about the family
unit, the need of tolerance and mu-
tual love in daily life.

As his experiences increase, he be-
comes aware that the sun and moon
follow an orderly pattern, obeying
certain physical laws; the plants and
animals, too, submit to laws govern-
ing the cycle of the seasons; con-
currently, the child is learning the
necessity of authority and obedience
in his social life. The child that is
made to realize that the plant and
animal friends of the classroom,
home, or field must be given proper
care, if they are to survive, will more
readily accept the prineiple taught
in his social science lesson that per-
sonal sacrifice is often necessary to
promote the common good.

From the achievement level cor-
responding to' about fourth grade
through the upper grades, nature
study becomes autonomous but is
still closely correlated with social
studies. The child at the inter-
mediate level augments his store of
aesthetic facts about nature, while
in his social studies he is becoming
acquainted with those worshippers
of beauty, the people of the Medi-
terranean world. He learns how
much the cunlture, science, and art
of the Greek world contributed to
his own cultural heritage, -

A study of modern conservation
methods in a science lesson ties up
nicely with the Medieval period of
history, wherein the effects of monas-
ticism on medieval agrarian econo-
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my may be seen. The age of chival-
ry, guilds, and monastic schools
bequeathed many social, cultural,
and economic benefits, not the least
of which were methods of cultiva-
tion inaugurated in the reclamation
movement of the time.

At the upper level of the child’s
elementary schooling, the develop-
ment of modern technology and in-
ventions (discovered largely by ex-
perimental methods) is econsidered
and evaluated. Simultaneously, in
social science, he ig following the
development of the modern world,

. the American way of life.

SECONDARY-SCHOOL PROGRAM

The high-school freshmen and the
sophomores, in a science course en-
titled “‘Man in His World,”” expand
the basic facts about nature gleaned
in the elementary school. The eon-
tent of the course is relatively the
same as the traditional general sei-
ence and biology courses of the see-
ondary school. However, the sub-
ject matter has been reordered to
make man the central topic of this
study. In first-year high school the
structures and functions of the hu-
man systems are studied in a logical
sequence and the general science
matter related to each system ig
studied conjointly. Beginning with
the skeletal system, since its strie-
ture accounts for man’s unique up-
right position, the student learns the
names and locations of the common
bones, and the general functions of
this system. The general science
topic correlated with this subject is
good posture. Since the bones ful-
fill their function of movement with
the aid of the muscles, the muscular
system is next studied. The hone-
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muscle interrelationship illustrates
geveral simple principles of me-
chanics. Usually a student is fasci-
nated by the idea that he uses a
simple machine every time he nods
his head, stands on tiptoe, plays
handball, rolls his eyes, or takes a
swinging stride. Consequently, that
part of general seience dealing with
the -simple concepts of work and
types of simple machines, t.e., the
three classes of levers, pulleys, and
the pendulum, comprises the cor-
relation ‘here.

Seeking for the source of the en-
ergy required for the body to do the
work of muscular movement, the
pupil progresses to a study of the
digestive system. Correlated with
the study of the structure and fune-
tion of this system is the study of
nutrition, oral hygiene, and an in-
troduction to elementary concepts of
food’ chemistry — elements, com-
pounds, = mixtures, physical and
chemical changes, oxidation, ete.

The problem next raised is how
the food reaches all parts of the
body ; hence, the circulatory system
is investigated. The marvelous
pumping organ of the body arouses
the students’ curiosity regarding
the principle behind simple hydrau-
lic and suction pumps whieh are
then studied.

Interrelated with the considera-
tion of the respiratory system, which
furnishes the oxygen transported by
the blood, is a study of the com-
position and physical properties of
air, and the sequential topies of
weather, and climate. - The instru-
ments studied in conjunction with
weather call into use mathematical
skills necessary to convert readings
on the thermometer and barometer.
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The student becomes aware of a
simplified concept of filtration when
he studies the parts of the excretory
system of man; here, too, hygienie
habits of regular elimination and
body cleanliness are emphasized.

A search for the system responsi-
ble for coordinating all the systems
of the body reveals the work of the
nervous system. As the special
sense organs are studied, there fol-
low the physical sciences related to
each. For example, & study of light
follows the study of the eye. This
in turn leads to the source of light,
the solar system; hence the simple
facts of astronomy are acquired. The
structure and function of the ear
are not separated from the physical
phenomena of sound. The student
learns, too, that man has internal as
well as external senses and is intro-
dueed to some elementary principles
of psychology at which time he con-
siders the value of developing a
sound theory of mental hygiene.

The course concludes with the re-
productive system and topies in re-
lated fields of eytology, genetics, and
anthropology. Contrary to tradi-
tional eourses in which the student
is introdueed to biology through a
study of the cell, in this seience
course, the student begins his in-
vestigation with the maeroseopie
unit, man. The adolescent is primar-
ily interested in himself and needs
little motivation te study himself
in detail; moreover, he is more fa-
miliar with man than with the mi-
croscopic units of which man is com-
posed. The cell and mitotic cell
division are treated at the end of the
course in conjunction with the study
of the reproductive system. By this
time the student should be sufficient-
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Iy mature to take microscopic study
seriously.

Upon  completing his study of
man, the student is aware that man
can control himself and that man is
in a position to control parts of his
environment, Therefore, the sec-
ond-year course begins with a study
of how man can control disease and
preserve his good health. The
anatomical and physiological béck-
ground acquired in the freshman
course makes intelligible the units
on disease and medicine usually
found in general science texts, This
topic also provides a good transition
between the first- and second-year
courses. The greater part of the
subject matter for the second year
follows the traditional study of the
botanical and zoological facts found
in most second-year science books.
It includes, in addition to this, the
general science topics not covered
in the first year. After learning
about plants and animals in man’s
environment, the student proceeds
to observe how man influences his
environment. The study of conser-
vation of soil, forest, wildlife, and
water shows how man rationally
uses his natural resources. The topic
of how man controls fire to preserve
forest and wildlife leads to a con-
sideration of how man controls en-
ergy—mechanical, chemical, and nu-
clear, Consequently, the types of
simple mechanical machines not ¢oy-
ered in the first-year courses are

studied at this point; here, too, the

problem of the atom and hydrogen
bomb is discussed.

With this rich background of fae-
tual knowledge accumulated through
elementary school and the first two
years in high school, the high-school

Junior begins to learn the techniques
of natural science. He now applies
to controlled Iaboratory investiga-
tions of problems in physics and
chemistry the mathematical skills he
has acquired and, in addition, learns
the fundamental laws of scientific
investigation.  Aiding his under-
standing of the dialectical methods
used in the empirical sciences will
be his knowledge of logic gained in
the courses in critical analysis. It
is our firm belief that logic lives
when it is transplanted to Special
situations while it ig still “warm.”’

CoLLEGE PROGRAM

All students in our college are .
required to take g two-year course
in natural science. The first semes-
ter treats of the basic concepts and
principles underlying natural sei-
ence, 7.e., nature, causality, motion,
and its concomitants of time, space,
place, and the continuum. The stu-
dent is now interested not only in
the fact, but the reason for the faet,
and 'uses his knowledge of logic and
general philosophical principles to
guide experimentation and analyze
results; in other words, he learns the
value of strict scientific demonstra-
tion. ’

In the second semester of his
freshman year, application of the
general principles learned in the
fundamental course is made in the
field of the physical sciences, The
principal concepts of Newtonian
physiecs are examined and analyzed
in a study of Newtonian mechanies
and gravitational motion. Other top-
ics include the structure of matter,
light, sound, and the periodieity of
the elements. The accumulation of
facts is kept at a minimum, being




232 Illinois Academy of Science Transactions

confined to those necessary to @
proper understanding of the con-
cepts under discussion.

A course entitled the ¢ Prineiples
and Methods of Biology”’ comprises
the third-semester .of work in nat-
ural science. Again, concepis and
principles are stressed and the fun-
damental ideas learned in a general
way in the introductory course are
applied to particular cases in the
field of biology. The activities and
organization common to all organ-
isms are investigated in order to be
able to define and classify living
things. A typical lower plant and
a higher plant, as well as an inverte-
brate and a vertebrate animal, are
then studied in some detail. In seek-
ing explanations for the biological
phenomena which a study of these
forms reveals, a causal analysis is
usedl that goes beyond that of many
modern scientists who frame their
concepts within the limits of New-
tonian physies and overlook, or ig-
nore, causality.

The fourth-semester course com-
pletes the study of living things by
proceeding to a knowledge of man’s
appetitive and intellective powers.
Tt is entitled ‘“Principles and Meth-
ods of Psychology’’ and stresses the
important principles of that field.

Laboratory exercises and tech-
niques proper to the selences pur-
sued in each semester are assigned

to give empirical knowledge in the
four areas mentioned.

This two-year course required
of our students is designed to satisty
the needs of the collegian desiring
a general education. Moreover, it
is so planned as to utilize the liberal
arts; and through reading assign-
ments of classical experiments n
each of the three fields covered, it
exemplifies how the leading contrib-
utors in the field have used the lib-
oral arts. It is our hope that this
course will motivate students to
elect a major in the field of science.

After completing this basic two-
year sequence in the natural sciences,
the college student is in a position
to advance to the specialized study
of science, fortified with a view of
nature that has depth, and possess-
ing a methodology that should pro-
duce pentrating thinkers in science,
not merely technologists.

The plan as outlined here is still
in the early experimental stages of
development, and years may Dass
before results can be properly evalu-
ated. Nonetheless, the faculty of
Yaint Xavier College feels that if 18
moving in the right direetion—away
from the accumulation of facts, and
toward an understanding of the
philosophical principles underlying
{he observed facts. The teachers
cannot promise themselves suecess,
but the explanation of triumph is
all in the first syllable—iry.




