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A STUDY OF COLLEGE SCIENCE COURSES DESIGNED
FOR GENERAL EDUCATION

ROBERT A. BULLINGTON
MacMurray College, Jacksonville

This investigation was begun in
the spring of 1948 and completed
in the spring of 1949. It has been
sponsored by the Cooperative Com-
mittee on the Teaching of Science
and Mathematies of the American
Association for the Advaneement of
Science.

The purpose of this study was to
determine the status, trends, objec-
tives, content, procedures of in-
struetion, problems, and values for
general education of college-level
science courses which are especially
designed for students who desire a
general and not specialized training
in seience. Many of these courses
have previously been designated by
stich terms as survey, generalized,
orientation, integrated, or founda-
tion. All of the above-named types
of courses have had in common the
inclusion of subject matter from
more than one specialized field of
science. In addition to these courses,
the study includes single-subject
courses that have been modified for
the purposes of general education.
All types under investigation are
herein referred to as general educa-
tion science courses.

In order to seeure information on
the types and prevalence of courses,
an inquiry was sent to the adminis-
trators of 967 four-year colleges,
universities, and teachers colleges
in the United States. Replies were
received from 660 schools, In addi-
tion, a survey of 600 college cata-
logs gave information concerning

60 more schools. Thus, information
is available from 74 percent (720
schools in all),

To secure detailed information
about the specific courses designed
for general education, a seven-page
questionnaire was sent to a selected
group of 300 science teachers. Us-
able course descriptions were re-
ceived for 150 courses distributed
among 103 schools of all sizes.

The data supplied on the ques-
tionnaires were supplemented in a
number of ways. For many courses
either outlines, syllabi, textbooks,
or published articles were available
for study. Furthermore, the writer
investigated by personal visits 28
of the 150 courses that were studied.
A student opinionnaire was admin-
istered to 1200 students in 14
courses,

Of the 720 schools for which in-
formation is available, 59 pereent
cffer some type of general educa-
tion seience course. Most of these
schools offer courses that cover both
the physical and biological sciences,
although there are some that neg-
lect one area or the other. (eneral
education science is mueh more pre-
valent in teachers colleges than in
other types of schools: it is offered
in over 80 percent.

A comparison of these figures
with those of pre-war studies shows
that general eduecation science
courses are now much more wide-
spread than at any previous time.
They have inereased in number
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rapidly in the post-war years.
Furthermore, a majority of the
schools that do not have general
education courses appear to be in-
terested in developing them.

Of course, there is some opposi-
tion to this trend. The most obvious
reasons are the satisfaction with
the regular introductory science
courses for purposes of educating
the non-science major, and the dif-
fieulty of securing qualified teach-
ers for the newer courses.

Ninety-two percent of the courses
are planned specifically for the
freshman and sophomore years.
About half the colleges require one
year of science of the general stu-
dent. The remainder require more,
usually two years. Most schools re-
quire work in both the physical and
biological sciences.

In classifying courses on the basis
ol content, four principal types are
revealed: (1) the general courses
which include materials selected
from all the areas of natural sci-
ence, (2) the courses including sub-
ject matter selected from the fields
of physical science, (3) those with
material from biologiecal science,
and (4) the courses in single sub-
jects, as physies or botany. Few
new courses of the first type are
being organized. The single-subject
courses are multiplying more rapid-
Iy than the other types, especially
in the large universities. However,
there are fewer of these courses than
any of the other types.

The common methods of subject-
matter presentation are, in their
order of frequency: (1) the survey
of the subject matter of the area
covered, (2) the more intensive
study of selected units from the
subjeet matter area, (3) the study
of selected problems, and (4) the
historieal approach.
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In the 103 schools offering the
150 courses that have been studied
ir detail, the average enrollment in
general education seience was ap-
proximately 400 students per school
in 1947-48. This represents about
one-third of the freshmen and soph-
omores. In separate schools the
number of students that take the
courses varies from a small group
to 100 percent of the students.

Individual eourse enrollments in
1947-48 ranged from as few as 8 to
more than 4000 students. The larg-
est enrollments were in the biologi-
cal science courses; the smallest
were in the single subjects. There
was a somewhat larger percentage
of men than women enrolled in the
courses.

Approximately 75 different ob-
jectives were reported for the
courses, Of these, 7 are especially
prominent. They are, in the order
of frequency of mention:

1. To develop an understanding
of the seientific method and facility
in its use.

2. To provide acquaintance with,
or mastery of, the leading princi-
ples, laws, and concepts of science,
particularly those that have a bear-
ing upon the daily life of the in-
dividual.

3. To provide a core of scientific
knowledge or to give a broad un-
derstanding and general knowledge
of seience.

4. To develop various scientific
attitudes of mind and apprecia-
tions of the values of seience.

5. To give an insight into the
relationships between science and
the problems of living and to de-
velop the ability to apply scientific
knowledge to the solution of these
problems.

6. To develop a greater joy in
living through a more complete un.
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derstanding and appreciation of the
natural environment,

7. To stress cultural aspects of
science and to show how science has
contributed to ecivilization.

A majority of the teachers report-
ed clearly defined objectives that
are compatible with the main pur-
poses of science for general edueca-
tion. However, in some courses
there were apparently no special
objectives beyond the desire to
teach science.

The most frequently used meth-
ods of determining subject-matter
content are, in order of prevalence:

1. Determination of the needs
of the students.

2. Selection of a texthook.

3. The interests of students in
the class.

4. To survey a field of science.

5. Analysis of the objectives and
how to accomplish them.

The subject matter of the bio-
logical seience courses varied wide-
ly, as did that of the physical sei-
ence courses. There seems to be no
ideal content for a general educa-
tion course in science. Teachers
have yet to agree upon any one
common core of factual material,
o: upon a uniform method of pre-
sentation. Probably neither is to
be desired.

Although many of the teachers
in charge of general education
courses are scientists and educators
of note, a majority of the teachers
in the courses do not have a Ph.D.
degree and are in the lower profes-
sorial ranks. Twenty-two percent
are assistants with no rank. Only
40 per cent are employed specifical-
ly for general education and only
30 percent devote full time to this
work. Ninety-one percent of all
teachers are specialists in one or
another of the fields of science.
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Very few received college training
designed to prepare them for teach-
ing general education science.

In considering the common char-
acteristics of the courses, we find
that the typical course is one year
in length and offers three credits
per term. It is given by two or
more teachers who use demonstra-
tions, visual aids, field trips, and
laboratory exercises in addition to
lectures and discussions.

The most important problems
that arise in giving general educa-
tion courses are concerned with
procuring teachers, providing suit-
able laboratory experience, secur-
ing acceptable textbooks, and se-
lecting and limiting the subject
matter.

There is eonsiderable but not uni-
versal enthusiasm for the general
education type of science course.
In schools where such courses exist,
the administrators, above all others,
favor them. The courses in most
schools were inaugurated by deans
or presidents.

Among college faculties opinions
vary from energetic advocacy to
definite antagonism and from
strong interest to a complete lack
of understanding of the nature of
general edueation.

A large majority of the persons
who teach in the courses like them
and work diligently to make im-
provements. Some teachers have
been assigned the courses against
their will; in the main, these teach-
ers are subject-matter specialists
whose interests lie in their speecial-
ties. Also they feel that they are
inadequately prepared for teaching
in a broad field of science.

Among science teachers there are
some who oppose the general educa-
tion courses because they take stu-
dents away from their own speci-
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alized courses. On the other hand,
there are those who believe that the
general education courses are an
excellent means of interesting stu-
dents in following a scientific career.

There is a tendency for some sci-
entists to look down upon the courses
and their teachers. This attitude
may have been justified in former
yvears when the courses were some-
times elementary and superficial,
and the teachers poorly prepared.
Although these conditions still exist,
they are mot common. Most of the
courses are well developed and many
of the teachers rank among the best.

The teachers report that most of
the students like the courses. Var-
ious student appraisal studies cor-
roborate this viewpoint. However,
there are some students in every
course who dislike science or find
it diffieult.

In the student opinionnaire in-
vestigation, 77 percent of the stu-
dents rated the courses above aver-
age in the choice and use of the
instructional materials and proced-
ures. Seventy-five percent said the
courses were above average in im-
parting useful information. Fifty-
six percent rated the courses above
average in making a positive contri-
bution to their college education.

Most of the students were enthu-
siastic about their teachers. Eighty-
eight and 85 percent respectively
rated their instructors above average
in knowledge of subject matter and
in enthusiasm for their courses.
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In general, the courses, the pro-
cedures of instruction, and the
teachers were given a high rating.
The conclusion must be drawn that
a large majority of the students
believe the courses to be highly satis-
factory.

General education science is rap-
idly oceupying a position of impor-
tance in college ecurricula. It is
growing in prevalence, popularity,
and respectability. Ambitious young
science teachers can expect to look
to this field for a career that will
offer the same rewards as a teaching
career in one of the separate sci-
ences,

In this relatively new area of
science teaching there is a tremen-
dous challenge to teachers to perfect
techniques for presenting science to
the non-scientist. On all sides the
challenge is being met by teachers
who are improving old procedures
and experimenting with new ones.
From their efforts are coming meth-
ods that will be of value in all types
of science courses.

(General education science is firmly
established and widely accepted. We
can confidently expect that in the
near future there will be an even
ereater extension of the courses in
American institutions of higher edu-
cation. In this scientific age, we can
look forward to an increase of liter-
acy in science that will benefit both
the individual and society and
smooth the path for the progress of
seience,




