ABSTRACT

A STUDY OF JUNIOR COLLEGE LEVEL PHYSICS
IN GERMAN SPEAKING EUROPE

By

Roderick Douglas Riggs

The purpose of the study was to analyze physics
instruction in the countries of West Germany, Austria, and
German speaking Switzerland at educational institutions
that offered instruction at a level comparable to that
found in the junior colleges of the United States. This
analysis of German physics teaching was then compared to
the physics instruction offered at Jackson Community
College.

Staff members and students were interviewed at
thirty educational institutions and six governmental
agencies in the three European countries. The study was
conducted during the time period between January and May
of 1969. Educational institutions visited included

Gymnasien, universities, Technische Hochschulen, a Pida-

gogische Hochschule, a Polytechnikum, Kollege, a

Berufsschule, Hohere Lehranstalten, and a Technikum.
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The author also visited physics classes to observe teach-
ing techniques and to become familiar with the learning
environment in each school.

Data were collected under the three major headings:
students, curriculum, and evaluation. Comparisons of
findings were made among these three major categories for
the three European countries and then with Jackson Com-
munity College.

Findings and conclusions for physics programs at
the European educational institutions and Jackson Com-
munity College were presented also. Under the category
of students, findings and conclusions were presented in
these specific areas: student admission processes,
socio-economic backgrounds of students, student vocational
aspirations, and the percentage of students successfully
completing the various physics curricula at each type of
educational institution.

Under curriculum, findings and conclusions were
presented in the following areas: the types of physics
curricula offered at each of the schools, a determination
of the level of sophistication of these physicé offerings,
the level of mathematics studied by students who were
enrolled in physics, and a discussion of the total physics
teaching environment, including the pedagogical techniques

used by the various teaching staffs.
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Under the topic of evaluation, findings and con-
clusions were presenfed concerning evaluation at entrance,
evaluation in physics during matriculation, and evaluation
processes conducted at the conclusion of the school

experience.
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CHAPTER I

THE PROBLEM

Statement of the Problem

The purpose of the study was to analyze physics
instruction in the German speaking countries of West
Germany, Austria, and German speaking Switzerland at
educational institutions that offered instruction at a
level comparable to that found in the junior colleges of
the United States. This analysis of German physics teach-
ing was then compared to the physics instruction offered
at Jackson Community College. Thus, the Jackson Community
College physics program served as the basis of reference
for the study. It was felt that by making such a compar-
ison there would be information, insight, techniques,
programs, and other possible facets of physics instruction
in German speaking Europe that could be of value to Jack-
son Community College. If Jackson Community College were

a representative example of the comprehensive junior



college1 in the United States, then there was the possi-
bility that other similar institutions could profit from

this study.

Need for the Study

The desire for excellence in United States junior
college physics instruction can best be comprehended by
analyzing the part that these junior colleges play in
relationship to the total picture of higher education in
the United States. The American Association of Junior
Colleges2 listed some 931 institutions for the academic
year 1968-69 with a total enrollment of 1,860,000 students.
This compared to 2,847 institutions of higher education3
with a total student enrollment of 7,235,186 students.
Thus, the junior college represents a significant fraction
of our higher education establishment. If one analyzes
these figures to look only at the education of freshmen

and sophomores, the junior college takes on even greater

1The comprehensive junior college or community col-
lege is identified by the objectives of providing college-
parallel instruction, terminal-technical instruction, pro-
grams for general education, continuing and adult education,
counseling and guidance services, and makes these programs
available to all high school graduates under what is called
the "open-door policy."

2Edmund Gleazer, "The Junior College Picture,"”
Junior College Journal, XXIX (March, 1969), 24.

3The National Beta Club, 1969-1970 College Facts
Chart (Spartanburg, S.C.: The National Beta Club, 1969),
p. 62.




3
importance. The junior college is also a rapidly growing
part of higher education, and there is every reason to
believe it will play a still more important role in the
future.

To turn to physics instruction specifically, the
junior colleges are providing and expect to continue to
provide quality physics instruction. These institutions
will face this challenge during what has been referred to
as a crisis period in physics education. The number of
students who take physics in high schools has been decreas-
ing at an alarming rate. The drop was from 25.8 per cent

1 This decrease

in 1948-49 to 19.6 per cent in 1964-65.
was taking place in an increasingly technical environment
when the demand for people with some science background
was increasing at a high rate. This concern extended to
higher education as well. The professional physics com-
munity has agonized because there seemed to be too few
physics majors in 1966 and 1967 to fill the demands of
that time. Then in 1969 and 1970 there appeared to be too
many physicists for the available market. This situation
related to the supply of graduating physics majors at the

Bachelor's, Master's, and Doctor's levels. Since the

junior college deals with students at a much lower level

lWayne W. Welch and Herbert J. Walberg, "Are the
Attitudes of Teachers Related to Decreasing Percentage
Enrollments in Physics?" Science Education, LI (December,
1967), 436-42.




than the senior and graduate institutions, it is difficult
to define the role of the junior colleges in the develop-
ment of professional physicists. It is much simpler to
chart the growth of higher educational opportunities in
the United States, note the increasing contribution of
the junior colleges to this total growth, and predict that
junior colleges will teach physics to a sizable student
population in the coming years. This is an important
task regardless of what vocation these students choose
and can be regarded as significant if only to satisfy the
arguments of those who feel that some college level phy-
sics is a necessity for the well-rounded, college educated
citizen in modern technical America. Regardless of what
conclusion is drawn, however, there is no question that
the junior college will teach physics to a significant
number of students. This college-parallel function is
only one facet of junior college physics programs. Cer-
tainly the other objectives of a comprehensive junior
college will have an impact on the physics programs
offered since students other than transfer physics majors
will also take physics during their freshmen and sopho-
more years.

The role of a physics program in such an environ-
ment of contrasting objectives is rather interesting
since there are different physics courses at Jackson Com-

munity College designed for each of the institutional



objectives with different student inputs. In other words,
such a physics program is unique from virtually any exist-
ing high school, college, or university program; and so
there may not be much assistance available by observing
working models at these institutions. On the other hand,
the junior college is in the position of providing the
solutions to the problem itself; and the source of
solutions could lie almost anywhere students study phy-
sics. Thus, it appeared appropriate to look in a part of
the world that provided much of the existing physics her-
itage to see if current practices could contribute any-

thing to the United States junior college.

Delimitations of the Study

It must be recognized that there is no existing
European educational institution that is the exact equiv-
alent of the United States junior college. Therefore it
was necessary to investigate physics instruction at a
variety of educational institutions that served students
in the same approximate age range as found in the junior
college. Also the combination of objectives from these
various European institutions was compared to that found
at the junior college level. To establish a basis for
comparison, a spectrum of institutions was studied.
Included were the general and technical universities,

the various types of Gymnasien found in the three



countries, the engineering colleges, and other special
purpose institutions that provided high school programs

for adults.1

Plan of the Study

Chapter II includes a survey of the pertinent
literature related to physics instruction in German speak-
ing Europe as found in both foreign and United States
publications.

The procedure and methodology used in conducting
the study and in obtaining the data are presented in Chap-
ter III.

Chapters IV, V, and VI present the findings of the
study as derived from the observations made and the data
extracted from the questionnaires. There were some fifteen
major questionnaire topics,2 many of which had several sub-
parts. Not all of the data collected from this broad range
of questionnaire topics can be regarded as pertinent to
this study, and thus is not included in this report. Those
major characteristics which were singled out for comparison
come under the general headings of Students, Curriculum,
and Evaluation. Within each of these major divisions,

the educational institutions from each of the three

lA glossary of terms relating to the educational
programs of German speaking Europe is found in Appendix A.

2The complete questionnaire is included in Appen-
dix B.



countries were analyzed and compared to Jackson Community
College. This allowed for comparisons between correspond-
ing institutions from the European countries and also
allowed for the comparison of all European institutions
with Jackson Community College.

A summary of the findings and conclusions is
presented in Chapter VII along with suggestions for future
research. A special attempt was made to identify those
aspects of the European physics programs which would be

of value to the Jackson Community College program.



CHAPTER II

REVIEW OF THE LITERATURE

The survey of current literature concerning the
topic of physics instruction in German speaking Europe
revealed a lack of information available in either English
or German language books or periodicals. After a brief
historical introduction, the literature pertaining to
each of the respective countries will be presented sepa-
rately.

Boltonl discussed the historical development of
the German Gymnasium and related it to the Gymnasium in
Switzerland and Austria. This turn-of-the-century
picture described the pattern of Gymnasium types that
are still present today in all three countries. He
included many of the requirements for teaching in these
schools. A certain amount of practice teaching was

2

required of all teachers in Germany in 1897. The

physics program was spread over the last five years of

1Frederick Elmer Bolton, The Secondary School Sys-
tem of Germany (New York: D. Appleton and Co., 1900) ,
pp. 1-13.

21bid., p. 80.



the _c_;xmnasium.1 Bolton also concluded that the insti-

tution most closely comparable to the high school in the

United States was the German Realschule.2

3

Holme~ offered some insight into the development
of universities in the United States in relation to their
German influences; but he also indicated the close rela-
tionship that existed prior to 1920 among the German
speaking countries of Germany, Austria, and Switzerland
regarding systems of education, even to specific subject

areas such as physics. The scope and content of most pro-

grams was almost exactly identical.

West Germany

It is appropriate that while considering physics
in the school programs of West Germany some background
concerning the general school environment be cited.
Because of the responsibility of the United States for
education during the occupation following World War II,
there is a good deal of information regarding the general

school program of West Germany.

lIbid., pp. 251-52.

21pbid., p. 355.

3E. R. Holme, The American University: An Aus-
tralian View (Sydney, Australia: Angus and Robertson Ltd.,
1520), pp. 8-18.
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Pilgertl discussed the policies of the United
States and their relationships to the reconstruction of
the West German school system following World War II.

Prange and Lindegren2 presented the curriculum
and subjects carried by students in the elementary and
secondary schools according to the type of school and the
age of students enrolled for a number of West German
states. Their data reflected the situation in 1954, a
period of intense United States interest during the occu-
pation. 1In 1954 the elementary school consisted of only
eight years. (In 1969 it was nine.)

McKay3 described the extreme change in German
schools immediately following World War II. He pointed
out that the schools appeared to change markedly between
1932 and the end of the war. McKay further pointed out
that in the years since World War II the school program

had reverted to its 1932 status.

1Henry P. Pilgert, The West German Educational
System (Historical Division, Office of the Executive Sec-
retary, Office of the U.S. High Commissioner for Germany,
1953) .,

2U.S., Department of Health, Education, and Welfare,
Office of Education, Division of International Education,
"Education in the German Federal Republic," Studies in Com-
parative Education (Washington, D.C.: Government Printing
Office, November, 1954).

3Llewelyn R. McKay, "The 'New Look' in West German
Schools," History of Education Journal, VII (Summer, 1956),
144-51.
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A more recent document was a bulletin of the
United States Department of Health, Education, and Wel-
fare--Office of Educationl which described in a rather
comprehensive fashion the school programs in West Germany
from pre-elementary through the university level as of
1959. This document described in particular detail the
requirements for the various types of certificates and
degrees. It also indicated where physics was a part of
the more general program.

Wenke2 discussed the specific objectives of the
various schools in West Germany, and this presentation
allowed a much clearer classification of institution by
objectives. It was interesting to note that there were
no comprehensive institutions at the elementary and
secondary levels; and that according to their objectives,
most existing institutions had only one specific purpose.

Although beyond the scope of this study, it was

of interest to note the contrasting situation in East

lU.S., Department of Health, Education, and Wel-
fare, Office of Education, Educational Data: Federal
Republic of Germany, Information on Education Around the
World, Pubn. 35 (November, 1959).

2Hans Wenke, Education in Western Germany; a Post-
War Survey (Washington, D.C.: Library of Congress, Refer-
ence Department, European Affairs Division, 1953), pp. 48-
63.




12

Germany as described by Smart1 where it is indicated that
there had been a serious attempt to develop comprehensive
school programs to include more of the masses and not to
become as selective at the secondary level as was the case
in West Germany. The East German school program had taken
many of its elements from the program in the United States,
according to this author.

Hirlekar2 gave an outsider's impression of West
German education. He was particularly shocked to find
that only 19 per cent of the West German youngsters began
the Gymnasium with the other 81 per cent remaining in the
elementary school. Another point for those who wish to
compare the Gymnasium with the high school in the United
States was the fact that less than 4 per cent of the West
German nineteen- and twenty-year-olds finished the Gym-
nasium and successfully passed the comprehensive exami-

nation, the Abitur.3

1K. F. Smart, "Education in East Germany," Educa-
tional Forum, XXV (May, 1961), 463-71.

2Yamunabai Hirlekar, Education in Germany: Per-
sonal Impressions and Experiences (Bombay, India: Popular
Book Depot, 1955).

31bid., p. 40-43.
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Lindegrenl presented yet another look at the entire
spectrum of West German education from pre-elementary to
university with comments on specific subject areas such as
physics and mathematics. The book contained a good deal
of historical material and showed how the current school
pattern was really a return to the routine of the 1920's.

Hylla and Kegel2 discussed yet another post-World
War II phenomenon, the influence on education of the great
influx of refugees from East Germany during the years
1945-1957. They were primarily Protestant from industrial
centers in East Germany and were quite a contrast with
the rural Catholics of the Bavarian South. The book also
contained a discussion of the teaching of physics in the
elementary grades.3

Blittner4 presented a comparison of the Gymnasium

of West Germany with the high schools and universities of

1U.S., Department of Health, Education, and Welfare,

Germany Revisited; Education in the Federal Republic (Wash-
ington, D.C.: Government Printing Office, 1957).

2Erich J. Hylla and Friedrich O. Kegel, Education
in Germany; An Introduction for Foreigners (2nd ed.; Frank-
furt on Main, West Germany: Hochschule fur Internationale
Padagogische Forschung, 1958), p. 11.

31bid., p. 61.

) Ypritz Blattner, Das Gymnasium; Aufgaben der
Hoheren Schule in Geschichte und Gegenwart (Heidelberg,
West Germany: Quelle und Meyer, 1960), pp. 443-46.
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the United States from a German point of view and made a
strong argument that the German Gymnasium system of edu-
cation was superior to the educational program of the
United States.

Huebnerl wrote of the general characteristics of
West German education in the late 1950's and also pre-
sented an impressive array of statistical data on a
variety of school programs for the various states of
West Germany. The book showed the relative enrollments
as a function of time for the time period from 1945 to
1960.2

A.rlt3 discussed a facet of education unique to
West Germany, the Kolleg. This "second way" to the Abitur,
without attending the Gymnasium, allowed an avenue for
university admission to those who had been unable to par-
ticipate in the long nine-year Gymnasium program.

The state of North Rhine-Westphalia published an

annual report to the people of that state in the form of

1Theodore Huebner, The Schools of West Germany: A

Study of German Elementary and Secondary Schools (New York:
New York University Press, 1962).

2Ipid., pp. 52-53.

3Fritz Arlt, Der Zweite Bildungsweg (Munich, West
Germany: Isar Verlag, 1958).
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1 It discussed the role

a book by the Ministry of Culture.
of the Kolleg in the total scheme of education and how the
physics curriculum in the Kolleg was comparable to that
found in the last three years in a sznasium.2 The fact
that all educational programs within North Rhine-Westphalia
were under the control of the state was illustrated in
this document.

Whiting3 pointed out yet another pressure on
almost all of the elementary and secondary school programs
in West Germany. This pressure was brought about by the
various church denominations. This situation became quite
complex since the church groups were intimately involved
with the political parties and the churches were financed
by public taxes. Added to this was the fact that many
schools financed primarily by public funds were directly
operated by churches. Bavaria seemed to have the most
complicated relationship involving the Catholic church,
the political climate, and public funds, with both cler-

ical and lay faculty teaching in public and private schools.

1Bildungswege an den Schulen des Landes Nordrhein-
Westfalen (Rotingen, West Germany: A. Henn Verlag, 1964).

21pid., p. 22.

3Charles H. Whiting, "Religion and Politics in
German Schools," Educational Forum, XXXII (November, 1967),
93-96.




16

Bavaria has been moving in a direction that tends
to simplify the situation somewhat. The relationship
between the church and the schools is not quite as direct
as once was the case.l

Warren2 outlined the system of technical education

in West Germany, the highest level of general technical

instruction being found at the Polytechnikum, or engineer-

ing college. The Technische Hochschulen, or technical

universities, prepared engineers with a more scientific
and research orientation and were more rigorous than the

Polytechnickum.

The best information related to specific West
German educational institutions was found in the catalogs
of the respective institutions. These are listed in the
Bibliography.

An excellent compilation of West German school

statistics was found in the series of pamphlets published

1Bayerischen Staatsministerium flir Unterricht und
Kultur, Schulordnung und Ausfilhrungsbestimmungen fiur die
Gymnasien in Bayern 1968 (Munich, West Germany: Franz X.
Seitz und val. Hofling, 1969).

2Hugh Warren, Vocational and Technical Education:
A Comparative Studxiof Present Practice and Future Trends
in Ten Countries (Paris: United Nations, Educational,
Scientific, and Cultural Organization, 1967), pp. 112-14.
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annually by the Statistisches Bundesamt, Wiesbaden.l The
most recent publication date was for the year 1967 and
contained the student populations for various school
levels in all the types of elementary and secondary schools
for all eleven West German states.

Another recent publication of extremely high
qguality that related to the entire West German educational

2 The booklet concen-

scene has been written by Knoll.
trated on recent trends in higher education as found in
the universities and advanced technical schools.

The book that is most highly recommended to those
interested in West German education by the Bonn educational

3 This

office has been written by Schultze and Fuhr.
volume contained descriptions of all the educational

enterprises by state and by type including the statements
of philosophical objectives for each. A wealth of recent

statistical information was presented as well,

1Statistisches Bundesamt, Wiesbaden, Bevolkerung
und Kultur, Fach-Serie A, Allegemeinbildende Schulen 1967
ZStuttgart und Mainz, West Germany: W. K. Kohlhammer
GmBH, 1969).

2Joachim H. Knoll, The German Educational System
(Bad Godesberg, West Germany: Inter Nationes, 1967).

3Walter Schultze and Christoph Fihr, Schools in
the Federal Republic of Germany (Weinheim, West Germany:
Veriag Julius Beltz, 1967).
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The Council for Cultural Cooperation in Strasbourg,
France, has published a series of descriptions of school
systems for each of the European countries.l The beauty
of the presentations was that the same format was used
for all countries, and this allowed comparisons of program
to be made much more easily. |

To appreciate fully the place that science, and
particularly physics, has at the university level requires
that one investigate the source of funds for research and
instructional programs. There are a number of large West
German business and industrial firms that generously sup-
port science programs. One of these is the Volkswagen
Foundation.2 Without the support of such firms it would
appear that the physics programs at the university level
coﬁld suffer greatly.

A general picture of physical research activities
along with the source of funds for these activities was

presented in the 1959 edition of Deutsche Forschungs

1School Systems, A Guide: Federal Republic of

Germany (Strasbourg, France: Council for Cultural Coop-
eération, 1965).

2Bericht 1967: Stiftung Volkswagen zur Forderung
von wissenschaft und Technik in Forschung und Lehre
GOttingen, West Germany: Vandenhoeck und Ruprecht, 1968).
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1

Gemeinschaft. Although somewhat dated, it was the most

recent compilation of such collected information.

Although there has not been too much interest in
West German physics instruction as evidenced by the
United States journals, Sears2 has written of a European
conference held in Paris in i960, sponsored by UNESCO to
appraise the status of physics instruction at the secon-
dary level. This same conference has been described by
several other authors.

Buchta3

was one of these authors; and he concluded
that the European physics educators, including West Ger-
man, had the same problems as their counterparts in the
United States, and that one of the tasks was to make
physics more relevant to the world today so that the sub-
ject would be more appealing to a greater segment of the
student population. Other conclusions reached included
raising physics teécher salaries, having only physicists

teach physics, and encouraging universities to keep in

touch with secondary schools.

lpeutsche Forschungs Gemeinschaft: Aufbau und Auf-
aben (Wiesbaden, West Germany: Franz Steiner Verlag GmBH,
1959) .

2Francis W. Sears, "International Conference in
Physics Education," American Journal of Physics, XXIX
(March, 1961), 151-60.

3J. W. Buchta, "Physics Education: An Account of
the Paris Conference," Physics Today, XIV (January, 1961),
28-29.
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Foxl also wrote on the 1960 Paris Conference from
the point of view of the European physicist. Fox chaired
one of the panels which was charged with making recommen-
dations for a new European secondary level physics
sequence. He indicated that West Germany did not appear
to be too sympathetic to such a new physics sequence.

Clarke2

also wrote of this proposed new secondary
school physics program and cited some of the problems that
faced European physics such as teacher shortages, improper
approach to the teaching of physics as a set of dull facts,
poor laboratory facilities, and poor programming of exam-
inations.

Wilkinson3 stated that in West Germany, the needs
of the country took priority over the needs of the students.
With this philosophy, it was easier to understand how a
country would concentrate on a gifted few, with less con-
cern about the quality of education for the vast majority

of students. Wilkinson also noted that there seemed to be

a greater respect for teachers and education in general in

lF. W. Fox, "Physics for European Secondary
Schools," Science Teacher, XXVIII (September, 1961) 15-19.

2Norman Clarke, "The Teaching of Physics in
Schools," Physics Today, XIV (January, 1961), 30-38.

3Paul A. Wilkinson, "Science Education in Europe,"
Science Education, XLVIII (October, 1964), 340.
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Europe. Wilkinson argued that there was value in taking
what was good from the European program and adapting it to
needs in the United States.l

Another factor that had implications for physics
instruction was the gradual return of West Germany to its
own complete control of science activities.2 France had
supervised the West Germans in nuclear reactor research
since there was, and is, great concern about the ability
of West Germany to utilize such research for military
purposes. This supervision was gradually being reduced,
and there is now a sizable nuclear capability in West
Germany. Such autonomy could stimulate the physics pro-
grams from top to bottom as this facet of research is
opened up to the West German scientific community.

Abelson3 discussed this tremendous resurgence in
West German technology and indicated some of the reasons
that stimulated the activity. First, the West Germans
spend little on defense budgets and could concentrate on
non-military technology. In addition, they appear to be
hard working; and their research was extremely well-

coordinated.

libid., pp. 341-44.

2John Lambert, "Power and Politics," Science News,
XCIVv (November 2, 1968), 454.

3Philip H. Abelson, "German Technological Resur-
génce," Science, CLXV (July 25, 1969), 339.



22

Probably the most definitive article relating
directly to West German physics instruction found in the
United States literature was by Lischer.?t Dr. Luscher
is currently a professor at the Munich Technische Hoch-
schule and has spent several years as a professor at the
University of Illinois. This range of experience pro-
vided an excellent background for comparing the systems
of physics instruction found in the two countries. Dr.
Lischer was also the President of the Bavarian Physics
Society for 1969-70. (The results of several interviews
with Dr. Luscher are presented in Chapter IV.)

In the article Dr. Lischer presented statistics
showing the physics preparation of students in the Gym-
nasium prior to matriculation at the university level,
typical courses of study for physics majors at the uni-
versity level, and the places where graduating physi-
cists found employment. Dr. Luscher also listed the types
of programs in physics instruction available at all the
West German universities. There was a discussion of the
typical background of students entering university level
physics for West Germany and also for the United States.
Dr. Liuscher felt that the West German system of education
tended to overemphasize the humanities at the expense of

the sciences and that the best students would not choose

1Edgar Lischer, "Physics in West Germany," Physics
zaysics
Today, XIX (August, 1966), 46-54.
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science as a vocation. He further stated that he felt
the educational situation in the United States had a
better balance between the humanities and the sciences.
He said further that this was more conducive to good
science education and stimulated the better students to

enter scientific and technical vocations.

Austria

Much of the Austrian mode of school operations
could have come from the general German influence that
prevailed over both countries, going back to the Hapsburg
monarchy and the common language bond even before Hitler
took over Austria in 1938,

Dottrensl documented some of the more recent
history of Austrian education during the difficult time
between the two world wars. He felt that in spite of the
problems, Austria, especially in the city of Vienna, was
far ahead of other European countries that he visited
during 1926-27.

An excellent description of more recent Austrian
school programs was found in a UNESCO publication of 1966.2

This account detailed typical curricula for elementary

1R.obert Dottrens, The New Education in Austria
(New York: John Day Company, 1930), p. 2.

2United Nations, Educational, Scientific, and Cul-
tural Organization, World Survey of Education: IV, Higher
Education (Paris: UNESCO, 1966), pp. 190-201.
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and secondary schools according to school type and also
presented statistics concerning enrollments.

Another comprehensive discussion of secondary
school programs in Austria was found in a book by von
Klemperer.l A great many statistics on school enroll-
ments were cited for the academic year 1959-60.

The School Reorganization Act of 19622 was one of
the most significant events in Austrian school history.
Although all of the titles have not yet been implemented,
the complete act provided for a sweeping reformation of
the entire school system. One of the titles provided for
the extension of the Gymnasium from eight years to nine
years.

The actual description of the types of schools
authorized under the 1962 Act with the syllabi for each

course was found in the Bundesgesetzblatt fur die Republik

asterreich.3 As an example, under the subject area

1Lily von Klemperer, A Survey of Austrian Education
and Guide to the Academic Placement of Students from Austria
in Educational Institutions i1n the United States of America
(New York: Wworld Education Series, 1961).

2Federal Ministry of Education, Austria, School
Organization Act 1962 (Vienna, Austria: Austrian Federal
Press, 1965).

3Bundeggesetzblatt flir die Republik Osterreich
(Vienna, Austria: Osterreichesehen Stadtsdruckerei,
August 24, 1967), pp. 1,705-1,866.
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Phxsikl in the second class of the Gymnasium the class
would meet two class hours per week, and during that year
the following topics would be covered under the intro-
duction: measurement of length, area, volume, weight,
mass, and time. Next the structure of material is intro-
duced with molecules, atoms, and compounds. This con-
tinued with another five major topics and some forty
subtitles. This detail in the syllabi was carried out
in all subject areas for each school level. The con-
ception of local control appeared to be present in Austria
only with regard to a few types of specialized vocational
schools.

The Council for Cultural Cooperation2 has published
a review of Austrian education similar to that cited
earlier for West Germany. The document on Austria con-
tained a significant amount of statistical data regarding
student enrollments in various types of schools for the
years 1960-1965. In addition, it cited the percentage of
a particular age group enrolled by school types. This
assisted in getting an accurate picture of the relation-

ship of various schools to the total youth population.

lrpid., p. 1,811.

2_S_chool Systems, A Guide: Austria (Strasbourg,
France: Council for Cultural Cooperation, 1965).
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Goldfarb1 has written one of the very few
descriptions of Austrian physics education. It began
with a general description of the Austrian school pro-
gram and then took up physics instruction as it was
found in the various types of Gymnasien. There was a
short discussion of physics pfograms at the university
level and on the qualifications of physics instructors
at both university and Gymnasium level.

Specific physics programs were found in the cata-
logs of a number of the Austrian schools. These catalogs

are listed in the Bibliography.

Switzerland

Probably the most provocative discussion of Swiss
education versus education in the United States has been
written by Admiral Rickover.2 His basic hypothesis was
that the average Gymnasium graduate in Switzerland had
received a better education and was academically superior
to recipients of the bachelor's degree in the United
States. The book included a variety of data to support
this argument. Disregarding the more controversial

aspects of the book, it should be noted that his

lAlbert M. Goldfarb, "On the Education of Physi-
cists in Austria and Israel," American Journal of Physics,
XXIX (March, 1961l), 161-67.

2Hyman George Rickover, Swiss Schools and Ours;

Why Theirs Are Better (Boston: Little, Brown, and Co.,
I§§§).
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discussion of the Gymnasium programs of German speaking
Switzerland in the cities of Basel and Zurich was
extremely lucid and complete. The appendices of the
book contained complete syllabi, course descriptions,
and program outlines for all types of Gymnasien found
in German speaking Switzerland.

The German speaking population of Switzerland
was dominant since it constituted 69.3 per cent of the
tot:all and was concentrated in the northern and eastern
regions of the country which bordered on West Germany
and Austria.

UNESCO has compiled a good deal of statistical
information regarding Swiss school programs, and included
in one publication a discussion of physics and mathematics
in the various types of secondary schools.2

Pro-Helvetia, the public relations arm of the
Swiss Federal Republic, has published a number of small
pamphlets and brochures describing various aspects of
Swiss education that had physics instruction as a part of

their total program. Two rather general pamphlets which

lHans Bauer, All About Switzerland (Zurich,
Switzerland: Swiss National Tourist Office, 1968), p. 22.

2United Nations, Educational, Scientific, and
Cultural Organization, World Survey of Education: 1V,
pp. 1'057-68.
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gave a background to the total school spectrum were Swiss

1

Schools™ and Education in Switzerland.2

A number of organizations in Switzerland have
become concerned about adult education and particularly
the need for more mathematics and physics by mature mem-
bers of the community. Schneebeli3 discussed this and
indicated the trends in adult science education for the
future.

The Swiss National Tourist Office has published
a short document describing the universities of Switzer-
land.4 It gave an excellent overview of higher education
in the entire country.

Again, the Council for Cultural Cooperation5 has

published a summary of Swiss education with accompanying

statistics. These documents on all three of the European

1Eugene Egger, Swiss Schools (Zurich, Switzerland:
Pro-Helvetia, 1967).

2Eugene Egger, Education in Switzerland (Zurich,
Switzerland: Pro-Helvetia, 1968).

3Robert Schneebeli, Adult Education in Switzerland
(Zurich, Switzerland: Pro-Helvetia, 1968).

4Central Office of the Swiss Universities, Swiss
Universities (Berne, Switzerland: Swiss National Tourist
Office, 1967).

5School Systems, A Guide: Switzerland (Strasbourg,
France: Council for Cultural Cooperation, 1965).
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countries of interest provided most accurate bases for
comparison of programs.

Catalogs of the various Swiss universities and
technical schools were of value and are listed in the
Bibliography.

The literature pertinent to Jackson Community
College consisted of the most recent catalog1 and the
statistics relating to student characteristics which
were a combination of reports from the American College
Testing Service and the Registrar of Jackson Community
College.

The literature cited in this chapter has been
presented according to country, and within each country
an attempt has been made to cite literature of a general
nature and then to focus on the specific area of physics

instruction.

lJackgpn Community College Catalog, 1968-70 (Jack-
son, Mich.: Jackson Printing Co., 1968).




CHAPTER III

PROCEDURE AND METHODOLOGY

The time period from January 21, 1969, to May 15,
1969, was spent visiting educational institutions, minis-
tries of education, and related enterprises in the three
countries of West Germany, Austria, and German speaking
Switzerland. The geographical locations of the cities in
the three countries visited were within a circle of 150
miles'r;dius with Munich, West Germany, at the center.
The only city outside this circle was Vienna, Austria,
which was located approximately 250 miles east of Munich.

Prior to leaving for Europe, letters had been
written to a number of European universities requesting
an opportunity to visit their institutions. Enclosed
with each request was a letter of introduction written
by Dr. Stanley Ballard, Chairman of the Physics Depart-
ment at the University of Florida. Dr. Ballard was also
President of the American Association of Physics Teachers
for 1968-69. Dr. Ballard's letter proved to be most
helpful in establishing rapport with the European physics

community.
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Although a European itinerary was carefully planned
before leaving the United States, there were considerable
deviations made in the final execution as the result of
suggestions and recommendations made by various European
educators during the planned visitation program.

The formality of contacting the appropriate min-
istries of education in the countries visited was followed
rigorously. Many of the educators in the Gymnasien felt
that the Ministry should be informed prior to any visit
to their school. Not only did the visits to the minis-
tries follow protocol, but ministry representatives were
most helpful in suggesting educational institutions for
possible investigation and gave general approval to the
study being conducted.

To gather the necessary data, a total of fifteen
educational institutions and two ministries of education
were visited in West Germany. Ten educational insti-
tutions and three ministries of education in Austria were
visited. In German speaking Switzerland there were visi-
tations at five educational institutions and at the Zurich

1 Table 1 indicates the various

office of Pro-Helvetia.
components which contributed to the study. Staff members
at each of the various institutions were subjected to a

comprehensive questionnaire to gather data that was of

1Pro-Helvetia is the public information arm of
the Swiss Federal Government.
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value in the comparisons made. It was possible to spend
considerable time at most of the institutions talking
with administrators and staff plus making observations,
visiting classes, and speaking to students in addition to
using the questionnaire.

The procedure that evolved in most cases began
with a letter to the institution of interest stating the
nature of the study being conducted and indicating the
approval of the Ministry of Culture. The letter of intro-
duction from Dr. Ballard, previously mentioned, was
included with the credentials of the investigator. This
letter usually stimulated a response extending an invi-
tation to visit the school. A phone call was then made
confirming a date and time. The first meeting with most
of the schools was with the chief executive or one of his
administrators. The initial meeting often included a pro-
fessor of English in case some translation assistance
proved necessary. There were few problems; and interviews
were conducted in English or German, with a mixture some-
times being used. Typically, the physics staff was called
in later in the day; and a discussion then took place in
the presence of the chief executive. A tour of the entire
school facility followed, and this process usually con-
cluded the first day.

This initial visitation was followed within a day

or two by another visit to speak with the physics staff
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individually, to sit in on various physics classes, to
observe the lectures, and to talk informally with students.
On several occasions a return visit included a lecture by
the investigator to a student class on some topic in
physics or more often to discuss higher education in the
United States with particular reference to the junior col-
lege. Such lectures included ample time for questions and
answers and proved to be an excellent place to prove stu-
dent feelings on a variety of educational topics.

The types of institutions visited in all three
countries included various types of Gymnasien, engineering
colleges, general universities, technical universities,
teacher training institutions, and schools for remedial
education for adults. All of these schools had programs
of physics instruction.

The questionnaire allowed the gathering of a
variety of information. Principle questionnaire headings
included:

A. Basic data on institution

B. Interviewees

C. General descriptive data on students and

school calendar

D. Institutional objectives

E. Relationship of school to environment

F. Teaching staff

G. Student input

H. Completion data

I. Curriculum

J. Pedagogical techniques

K. Evaluation

L. Mathematics related to physics programs

M. Key physical principles--when and where intro-
duced
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N. Look to the future

0. General comments based upon observations.

This same questionnaire was completed for Jackson
Community College and thus served as the basis for com-
parisons. After consideration of the questionnaire
results, it was decided to structure the presentation
of the findings of the study in a manner somewhat dif-
ferent from the order in which the data were taken. Thus
the major topic regarding Students in Chapter IV combines
findings from questionnaire items C, E, G, and H. The
second major topic, Curriculum, in Chapter V, combines
data from questionnaire items I, J, L, and M. The final
major topic, Evaluation, found in Chapter VI, includes
the data from questionnaire item K. Thus, not all of the
data collected with the questionnaire are included in the
findings of the study. Complete data from items A, B,

D, F, N, and O are not presented in the study; but some
reference to this information is cited where appropriate
in the discussion of the three major topics in Chapters
Iv, VvV, and VI.

There was some concern about being able to estab-
lish comparability between Jackson Community College and
existing European educational institutions. Thus it was
decided to concentrate on those institutions that appeared
to have similar objectives to those of Jackson Community

College. Thus the Gymnasien and universities were to be
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compared to the college preparatory and college-parallel
function of the junior college, the engineering colleges
to the terminal-technical programs of the junior college,
and the Kollege to the adult and continuing education role
of the junior college. Although this was the original
plan, there were no hard and fast preconceptions made con-
cerning the objectives of European educational institutions
that could have interfered with other kinds of comparisons.

To further assist in establishing this compara-
bility, it was decided to investigate a student age span
in Europe well below to well beyond the average junior

college age span of eighteen to twenty-two years.



CHAPTER IV

FINDINGS OF THE STUDY--STUDENTS

The findings concerning students enrolled in
various physics curricula in European institutions and
Jackson Community College are presented in this chapter.
A brief description of each educational institution,
including its type and size is given along with the sex
ratio of the students enrolled, daily and weekly student
schedules, the annual school calendar, the admission
process, and the socio-economic backgrounds of the stu-
dents. Student vocational aspirations and the percentage
of students who successfully complete the different pro-
grams are also discussed. The same format is used to
describe West German students enrolled at the Gymnasien,

the universities, the Polytechnikum, and the Kollege. A

similar presentation is made for Austrian students enrolled

at the Gymnasien, the universities, and the Hohere Lehran-

stalten. The presentation of information on the students
in Switzerland includes those from the Gymnasien, the
universities, and the Technikum. The final section in
this chapter discusses the physics students at Jackson
Community College.

37
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In each institution, only those students taking
physics will be included in the findings. The discussion
may still be generalized, however, since all of the stu-
dents in the Gymnasien of West Germany, Austria, and
Switzerland take several years of physics. All students
of the West German Kolleg take physics, as well as all

students of the West German Polytechnikum, the Austrian

Hohere Lehranstalt, and the Swiss Technikum. Not all

university students in any of the countries take physics;
so only those students taking physics during the early
years of their university preparation are included.
Schedules and calendars are also common to the physics

students and others in any given place.

Students--West German Gymnasium

The Gymnasien visited in West Germany included the
Christoph Scheiner Gymnasium at Ingolstadt, a mathematics
and science Gymnasium for boys; the Maria-Theresia Gym-
nasium at Munich, which was also a science and mathematics
Gymnasium for boys; the Katharinen Gymnasium at Ingol-
stadt, which was a combination modern language and social
science Gymnasium for girls; the Gabriele Gymnasium at
Eichstatt, a fine arts Gymnasium for boys and girls; and
the Reuchlin Gymnasium at Ingolstadt, which was a combi-
nation classical and modern language Gymnasium for boys
and girls. Enrollments varied widely. Scheiner had 1,070

total students and included only 45 girls. Maria Theresia
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had 980 students, all boys; while Katharienen had 750
girls and no boys. Gabriele had a total of 410 students,
140 girls and 270 boys. Reuchlin had 710 students with
568 boys and 142 girls. This sampling was hardly adequate
to permit one to generalize on the male versus female
enrollments in West German Gymnasien, but one gained the
impression that boys outnumbered girls by a wide margin.
The 1967 statistics for West Germany confirmed this empha-
sis on Gymnasium education for boys, showing more than
two boys enrolled for every girl.l
The interview with Oberstudiendirektor Heinz
Friedberger2 of the Katharinen Gymnasium in Ingolstadt
was quite revealing concerning student enrollments in
West Germany. He supported the observation that a Gym-
nasium education for a girl was regarded as the exception
rather than the rule, but that more and more girls were
coming to the Gymnasium, attracted primarily to the social
science and modern language offerings in many of the Gym-
nasien. He also cited some Bavarian statistics on Gym-

nasien that indicated the relative popularity of the

lStatistisches Bundesamt, Wiesbaden, Bevélkerung
und Kultur, Fach-Serie A, Allegemeinbildende Schulen 1967
(Stuttgart and Mainz: W. K. Kohlhammer GmBH, 1969), pP. 8.

2Interview, Heinz Friedberger, Director of the
Katharinen Gymnasium, Ingolstadt, West Germany, on
February 4, 1969.
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various types of schools. Thirty years ago there were
only two types of Gymnasien, the classical schools and
the mathematics and science schools; and the classical
schools were the more common. In Bavaria during 1969
there were 102 classical Gymnasien and 156 mathematics
and science Gymnasien. The bigger change, however, was
revealed by the fact that there were 222 modern language
Gymnasien and 37 social science Gymnasien in addition to
the two older types. Furthermore, the evidence indicates
that the newer Gymnasien were increasing in numbers every
year at the expense of the classical Gymnasien, which were
rapidly fading to relative obscurity.

The daily schedule followed by the students in all
the West German Gymnasien visited was very similar. School
met from eight in the morning through one in the afternoon
with a twenty-minute break some time in the forenoon,
usually about fen-thirty. Classes met for approximately
forty-five minutes with five minutes between classes.
School was in session six days per week, Monday through
Saturday. Many students returned to the Gymnasien in the
late afternoon to participate in such elective subjects
as art, music, and an extra foreign language. This meant
that students were enrolled for twenty-five to thirty-five
class contact hours per week. In the first three years
of study the load was usually twenty-eight to thirty con-

tact hours. During the next three years this load peaked
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at thirty to thirty-five contact hours. 1In the final three
years, the load dropped back to about twenty-five contact
hours. Any student who took extra electives had the above
loads plus the elective subjects. It was not unusual for
a student in his fourth, fifth, or sixth year of the Gym-
nasium to carry a total weekly load of thirty-five to

forty contact hours.l

The annual school calendar for Bavaria involved
thirty-six to thirty-eight weeks of classes each academic
year. The school year began in the fall; and it observed
a Christmas vacation of several weeks, an Easter vacation
of three weeks, and various other holidays, which left
only a six-week vacation in the summer.

Most students entered the nine-year West German
Gymnasium at the conclusion of the fourth year of primary
school. Thus, Gymnasium students ranged in age from ten
to nineteen years. In May of the fourth year of primary
school, the young student was required to take an exami-
nation at the Gymnasium where he or she wished to enroll.
The examination was administered by the Gymnasium staff
and consisted of a German language examination and a
mathematics examination. If a student had not done as

well as hoped, a follow-up oral examination was usually

lInterview, Andreas Geier of the physics staff,
fglleiner Gymnasium, Ingolstadt, West Germany, on January 31,
S9,
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administered to determine qualifications for admission.

It was interesting to note that although the West German
Gymnasium was still regarded as a rather selective insti-
tution, all staff members interviewed concluded that about
90 per cent of the students who applied to the Gymnasien
were admitted. The students admitted to the Gymnasium,
however, constituted only about 20 per cent of all the
students completing the fourth year of primary school.1
The other 80 per cent continued on in the primary school

or transferred to the Mittelschule, often called the

Realschule. This 20 per cent figure was the same figure
quoted by most West German teachers and school adminis-
trators as their estimate of the percentage of eligible
students transferring to the Gymnasium at the end of the
fourth school year.

The socio-economic backgrounds of the West German
Gymnasium students appeared to be in part a function of
the type of Gymnasium as well as a function of the
location of the school. Seventy-five per cent of the
students from Scheiner Gymnasium came from middle class
families with very few rural farming families or urban
pProfessional families. For the most part, students at
the mathematics and science Gymnasien came from families

with parents who had not themselves attended Gymnasien.

lHuebner, The Schools of West Germany, p. 55.
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This contrasted with the situation at the classical Gym-
nasien. The great majority of the students attending the
Reuchlin Gymnasium, Ingolstadt, came from professional
families with Gymnasium backgrounds.l There was another
student component at Reuchlin made up of students who
were studying to enter the priesthood. For the most part
these students came from the rural agricultural part of
Bavaria.

One could generalize that the great majority of
Gymnasium students came from middle and upper class fami-
lies with both an increasing percentage and absolute num-
ber of students coming from lower, working, and rural
agricultural classes. Many of the interviewees commented
that twenty years ago the students who attended the Gym-
nasien were those who came almost exclusively from upper
class families.

The educational aspirations of the Gymnasium stu-
dents were virtually the same. The students planned to
enroll in some type of post-Gymnasium education leading
to one of the professions.

The vocational aspirations of the Gymnasium stu-
dents varied with the school visited. At Gabriele in
Eichstatt, most of the students planned to enter the

field of elementary teaching. This training program

lInterview, Heinz Modesto of the physics staff,
Reuchlin Gymnasium, Ingolstadt, West Germany, on February 21,

1969,
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required three years of schooling at a teacher training

college, Pddagogische Hochschule, after completion of the

Gymnasium program. Students at Scheiner Gymnasium were
split among law, medicine, engineering, business; and
about 25 per cent of the students planned to enter pri-
mary or secondary teaching. Maria-Theresia in Munich had
a higher percentage of students interested in engineering
as a career but still split almost equally among the pro-
fessions of law, medicine; pharmacy, social work, and

law. Reuchlin students had no predominent vocational
preferences but did include the clergy, teaching, medi-
cine, law, and business. A study of all Gymnasium stu-
dents in Frankfurt, in the Land of Hesse,l showed that
male students had the following vocational preferences:
engineers, 25 per cent; Gymnasium teachers, 13 per cent;
law, journalism and social work, 18 per cent; business

and economics, 10 per cent; medicine and dentistry, 10
per cent; and the remaining 20 per cent split among ele-
mentary teaching, science, philosophy, and religion.

This same survey for girls showed: wundecided, 12 per cent;
teaching, 43 per cent; medicine, chemistry, pharmacy,

and related sciences, 18 per cent; non-academic vocations,

16 per cent; humanities, economics, and social work, about

) 1"The Vocational Desires of Grammar School Learn-
ing," Education in Germany, IVd (February, 1964), 2-6.
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10 per cent. This survey appeared to confirm what was
observed during the Bavarian Gymnasium interviews.

One of the significant observations made in the
Gymnasium studies related to the percentage of entering
students who ultimately completed the full nine-year pro-
gram. At all five Gymnasien visited, there was a general
concensus that only 30 to 35 per cent of those students
who entered successfully completed the nine-year program.
Based upon the 20 per cent of the total student population
initially enrolled in Gymnasien, this 30 per cent success
figure would suggest that approximately 6 to 7 per cent
of the total age group successfully completed the Gym-
nasium program. This 6 to 7 per cent estimate compared
most favorably with the combined West German statistics,
which for the years 1963 and 1964 showed that 7.2 per cent
of the young people at the age of nineteen to twenty years
had successfully completed the Gymnasium program. Of
those who finished, only 27.9 per cent were girls.1 Another
area of consensus among Gymnasium officials concerned the
percentage of their graduates who continued on to some
type of higher education, either at a university or at

one of the forms of Hochschule. All five Gymnasien indi-

cated that between 90 and 95 per cent of their graduates

continued their educations at some institution. Again,

l"West German School Statistics,”" Education in
Germany, IV (April, 1965), 21.
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it is well to remember that even though the previous dis-
cussion related to general Gymnasium student population,
this also applied to the students who took physics since
all West German Gymnasium students were enrolled in sev-

eral years of physics classes.

Students--West German University

The institutions of higher education visited
included the University of Munich and the Munich Tech-
nische Hochschule, both located in Munich. Another
university visited was the University of Erlangen-
Nuremberg at Erlangen. The fourth institution visited
was an elementary teacher training college, the Pada-
gogische Hochschule at Eichstatt. The University of
Munich and the University of Erlangen were very similar
in terms of objectives and student population. Only
those students enrolled in their first physics programs
were investigated to any extent. At Erlangen, with a
total student enrollment of 9,257 for academic 1968-69,
548 were enrolled in the various beginning physics
sequences. This last number included science and mathe-
matics students in addition to the beginning medical,
dental, and pharmacy students. More than 90 per cent of
the physics students were male. Most of the females
enrolled in physics courses were studying medicine. Sim-
ilarly at the University of Munich, of a total student

enrollment of 24,300 for 1968-69, 1,175 students were
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enrolled in the first physics sequences. More than 90
per cent of this group were male students. At the Munich
Technische Hochschule, of a total student enrollment of
approximately 8,000 students in 1968-69, some 2,000 were
enrolled in the first physics sequences. This unusually
high percentage was due to the fact that all of the stu-

dents at the Technische Hochschule were in some applied

science program, and beginning physics was a required
part of all such curricula. Although there were no sta-
tistics available, Professor Liusher estimated that less

1 The

than 5 per cent of the physics students were female.
Padagogische Hochschule at Eichstatt had a total student
enrollment of 350 with almost exactly the same number of
males and females. Each year about thirty-five of the
students took a combination chemistry-physics sequence
which taught a review of Gymnasium physics coupled with

a discussion of teaching methods for elementary school
science. The physics students were approximately half
males and half females. From the number of male students
enrolled in an elementary teacher training school, one
might expect that a higher percentage of West German ele-
mentary school teachers were male than in the United States.

Classes at all four of the institutions of higher

education ran from 8:00 A.M. to 5:00 P.M. Monday through

1Interview, Edgar Liuscher of the physics department,
Munich Technische Hochschule, Munich, West Germany, on
April 25, 1969.
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Friday with students attending only those classes in
their respective curricula, much the same as students in
American colleges and universities. There was no com-
pulsory class attendance, and all students had a good
deal of freedom. This was in great contrast to the
highly structured Gymnasium program these students had
just completed. Both the University of Munich and the
Munich Technische Hochschule had classes scheduled on
Saturdays because of the crowded classroom situation.
There were, however, no beginning physics classes sched-
uled on Saturday at any of the institutions. The average
class load of the physics students varied from the twelve
to twenty contact hours per week carried by the students

at the Padagogische Hochschule to the twenty-five contact

hour loads carried by students at the Universities of
Munich and Erlangen. Even heavier loads were carried by
the students at the Munich Technische Hochschule, where
beginning students carried from twenty-five to thirty
contact hours per week. The annual school calendar of

the West German institutions of higher education consisted
of approximately thirty to thirty-two weeks of classes
which were spread uniformly throughout the calendar year.
The first, or winter, semester began November 1, included

a two-week Christmas vacation, and ended approximately
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February 15. The second, or summer, semester began between
April 15 and May 1 and continued into July.l

The admission criterion for all institutions of
higher education in West Germany was the same. If a stu-
dent had successfully completed the Gymnasium program,2
he was eligible to be admitted to any university or Hoch-
schule in the country. Thus, the students under consider-
ation here ranged in age from nineteen to twenty-two.

Students without the Abitur were not admitted.
There were a very few exceptions to this rule in the Hoch-
schulen and then only in a few special curricula. The
medical schools also had several variations on this basic
Abitur requirement. A student who applied to a medical
program was not necessarily admitted to the program
because of the shortage of medical training facilities.
A medical school applicant also must have taken Latin in
the Gymnasium and have passed a written examination in
the subject as a part of the Abitur requirement. If a
student were not immediately admitted to a medical school,
he could enroll in the university and transfer to the

medical school as space opened or even change universities

1The University of Erlangen began and ended semes-
ters at the ends of the months so that students renting
private rooms were not penalized by paying for facilities
when they were not in school.

21n West Germany completion is certified through
a final comprehensive examination called the Abitur.
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when and if an opening became available. This severe
West German medical school enrollment problem was being
articulated through a central clearing house located in
Hamburg.

Professor Jakob Kranzl of the Physics Department
at the University of Munich had some statistics to show
that approximately 7 per cent of the University physics
students had come from working class and farm homes and
that the other 93 per cent came from families headed by
civil servants, professional people, business owners and
operators, and salaried employees. This ratio seemed to
represent the situation at the University of Erlangen as
well. Professor Lischer indicated that approximately 10
per cent of the physics students at the Munich Technische
Hochschule came from working class and farm homes, but
that this figure was increasing year by year.2 He said
that most of their students were studying to be engineers,
and that a significant number of these students came
from working class families and from families headed by
technical tradesmen and craftsmen. The socio-economic

backgrounds of the students at the Padagogische Hochschule

1Interview, Jakob Kranz of the physics staff, Uni-
versity of Munich, Munich, West Germany, on March 13, 1969.

2Interview, Edgar Luscher of the physics depart-
ment, Munich Technische Hochschule, Munich, West Germany,
on April 25, 1969.
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at Eichstatt were essentially the same as at the uni-
versities with less than 10 per cent of the students
coming from blue collar and rural families, and the
rest of the students from middle and upper class families.l
The vocational aspirations of the physics students
were primarily a function of the institutions they were

attending. At the Padagogische Hochschule, all of the

students were completing a three-year program leading to

the state elementary teaching license. At the Technische

Hochschule there were some 700 undergraduate and graduate

students in applied physics with approximately 150 of
these in the beginning physics sequences. The remaining
1,850 beginning physics students were primarily in engi-
neering; and some students were in applied mathematics,
chemistry, and geology. At the University of Munich with
1,175 beginning physics students, Professor Jakob Kranz
reported the following breakdown:2 47 per cent were in
the medical school, 13 per cent in the dental school, 8
per cent in the school of chemistry, 8 per cent in the
school of pharmacy, and 6 per cent in biology and geog-

raphy. The remaining 200 students or 17 per cent were

1Interview, Otto Schon, Assistant Director, Pada-
gogische Hochschule, Eichstatt, West Germany, on
February 12, 1969.

2Interview, Jakob Kranz of the physics staff, Uni-
versity of Munich, Munich, West Germany, on March 13,
1969.
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majoring in physics and mathematics with something over
half of this group preparing to teach physics and mathe-

matics in the Gymnasien and Realschulen. At the Uni-

versity of Erlangen, Professor Rudolph Fleischmann
reported the breakdown of the 528 beginning physics stu-
dents as follows:1 slightly more than 39 per cent were
in the medical and dental schools, 12 per cent in a newly
instituted engineering program, 21 per cent preparing

for mathematics and science teaching in the Gymnasien and

Realschulen, cver 14 per cent majoring in mathematics,

and the remaining 12 per cent majoring in physics but not
intending to teach the subject.

There was some difficulty defining what consti-
tuted completion since only the beginning physics was
being considered at the university level institutions.

At the Padagogische Hochschule at Eichstatt, between 90
and 92 per cent of the students who began successfully
completed the full three-year elementary teacher prepar-
ation program. This meant that virtually all of the stu-
dents had to be successful in their physics classes,

which were a required part of their curriculum. Professor
Lischer at the Munich Technische Hochschule indicated that

their records were incomplete, but he estimated that

1Interview, Rudolf Fleischmann of the physics
staff, University of Erlangen, Erlangen, West Germany, on
May 7, 1969.
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approximately 70 per cent were still there for the second
year of the university. He did state that of those who
were continuing studies in physics beyond the first year,
approximately 75 per cent continued to successfully com-
plete the Diplom degree in four and one-half to six years.
This meant that something in éxcess of 50 per cent of the
beginning physics majors completed the lowest earned
degree from the University of Munich. At the University
of Erlangen, Professor Fleischmann indicated that approx-
imately 45 per cent of the first year physics majors
received the Diplom degree in physics, taking an average
of five and one-half to six years to complete the require-
ments. He estimated that approximately 70 per cent of all
students taking the first year physics completed the
sequence, but he had no data on medical and dental stu-
dents and their record of success after leaving his depart-

ment.

Students--West German Polytechnikum

The next type of West German institution to be

discussed is the Polytechnikum, or engineering college.

The specific institution visited was the Oskar-von-Miller
Polytechnikum located in Munich. It had an enrollment

of 4,000 male students and operated on a two-shift basis
to accommodate this number of students. The first shift
operated from 8:00 A.M., to 12:00 M., and the second

shift went from 1:00 P.M. to 5:00 P.M. The usual schedule
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included Monday through Friday classes, but occasionally
there were Saturday classes for all students. The school
calendar year was the same as other Bavarian institutions
of higher education with about thirty weeks of classes
divided into two fifteen-week semesters. The student
contact hour load was dependent to some extent on his
curriculum, but usually a student had from eighteen to
twenty contact hours of classes each week.

The admission criteria to the Polytechnikum

varied considerably from a university or Hochschule,

Although a student with a Gymnasium Abitur was eligible

for admission, very few such students applied. The typ-
ical background of over 90 per cent of the applicants

was completion of the Realschule.l The student had to

be at least nineteen years old and had to have acquired

a minimum of two years of practical experience in some
related trade or have served an apprenticeship in one of
the various trades prior to application. The student
then took a written examination which covered the areas
German, English, technical drafting, mathematics, and
physics. Of the 1,500 to 2,000 students who applied each

year, only 1,000 were admitted to regular programs. Some

lThe typical Realschule graduate had four years of
elementary school and then six years of secondary school.
The student was usually about sixteen years old at com-
pletion.
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of those rejected were allowed to enroll in remedial pro-
grams to qualify for admission at a later time.1

Most of the students came from working class fam-
ilies and lower middle class homes. Many of the heads of
the families were skilled tradesmen who had completed a
primary school education plus an apprenticeship program.
Very few of the students came from the homes of profes-
sional families, civil servants, business owners, or
salaried employees.

The students were interested in completing the
three-year program and receiving the engineering certif-
ication license from the Land of Bavaria. An occasional

student transferred to a Technische Hochschule after

receiving the engineering certificate, but he never
acquired full admission status since he still did not
possess the Abitur. He was allowed to take some courses
in his area of professional interest; but he could not
seek the Diplom degree without going back and successfully
passing an Abitur examination.

The school director, Dr. Hammer, estimated that
55 to 60 per cent of all students who were admitted to

the Oskar-von-Miller Polytechnikum successfully completed

1Interview, K. Hammer, Director, and Anselm Vogel
and F. W. Stanek of the physics staff, Oskar-von-Miller
Polytechnikum, Munich, West Germany, on April 11, 1969.
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their respective programs of study.l Physics was a part
of all first-year curricula, and Dr. Vogel estimated that
approximately 60 to 65 per cent of the beginning students
completed this first physics sequence.2 This did not mean
that they had been successful, however, since there were
no examinations given prior to the final examination for
licensing. It simply meant that the student had decided
to remain in school. The student was assumed to be very
mature about his individual progress, a confidence that

the staff and students felt was justified.

Students--West German Kolleg

The West German Kolleg represented a fairly new
innovation in education. It dated back to the close of
World War II. After the War, young people, aged eighteen
to thirty, found themselves with only an elementary edu-

cation or at most a middle school, Realschule, education.

It was impossible for these young people to be admitted
to a university without going back to the Gymnasium for
a minimum of three, and often more, years to qualify to
write the Abitur examination. Thus the Kolleg was

created. Very often the Kolleg offered its program in

lInterview, K. Hammer, Director of the Oskar-von-
Miller Polytechnikum, Munich, West Germany, on April 11,
1969.

2Interview, Anselm Vogel of the physics staff,
Oskar-von-Miller Polytechnikum, Munich, West Germany, on
April 11, 1969.
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the evenings so that students who were working could still
qualify themselves for university admission. The Kolleg
program was often referred to as the "second way," der

zweite Weg, to university admission.

Three such Kollege were visited in the Land of
Bavaria. One was the Bayern Kolleg at Augsburg, which
was an institution operated by the Land of Bavaria and
operated only during the day. It had 120 boys and 30
girls enrolled. It was a modern language Kolleg, that is,
its program was patterned after the modern language Gym-
nasium. The second Kolleg was the Munich Kolleg, which
was a city operated school. It too was a modern language
Kolleg and enrolled 270 boys and 60 girls. It operated
during the day. The third Kolleg was the Munich Abendkol-
leg, which was an evening school operated by the city of
Munich. It enrolled 375 boys and 126 girls. It had pro-
grams in modern languages, economics, and also a mathe-
matics and science program.

The daily schedule of the Augsburg Kolleg was
from 8:00 A.M. to 1:00 P.M., Monday through Friday; and
students attended classes three Saturday mornings each
month. The Munich Kolleg met from 8:00 A.M. to 1:00 P.M.
Monday through Thursdays and from 8:00 A.M. to 5:00 P.M.
on Friday with no Saturday classes. Students in both of
these day Kollege had weekly class loads of from thirty

to thirty-five contact hours. The Munich Abendkolleg met
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from 6:00 P.M. to 9:00 P.M., Monday through Friday, for
a student in the first three years of its four-year program
and from 3:30 P.M. to 7:30 P.M. for the student in the

fourth and final year. The Abendkolleg was unique from

the day Kollege in that it had a one-year remedial pro-
gram plus the regular program, which was spread out over a
full three-year period. The class load was twenty con-
tact hours of classes each week. All three of these Kol-
lege followed the same annual calendar as the Bavarian
Gymnasien. There was a fourth Kolleg of a different type
which was observed and studied. This was the Bavarian
Telekolleg, which consisted of a series of television pro-
grams and weekly class meetings which. were designed to
allow a person with only an elementary education to com-

plete the equivalent of a Realschule education in a period

of three years. There were eighty-five students in the
Ingolstadt area who were taking these classes and meeting
every Saturday. All of the students were mature adults
with sixty-three men and twenty-two women enrolled in

the program. The students were enrolled in five different
classes; and each evening, Monday through Friday, one of
the subjects was presented in a one-half hour telecast.
The broadcasts originated from Munich and utilized Gym-
nasium teachers and university professors as lecturers

in the various subjects. On Saturday all the students

met at Ingolstadt in one of the schools; and all five
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broadcasts of the previous week were reviewed, one at a
time, by Ingolstadt teachers who served as local teaching
assistants. The Saturday schedule was from 8:00 A.M. to
1:00 P.M. with one hour for each subject. The annual
calendar followed by this program was consistent with
the regular Bavarian school schedule.

To be admitted to the Augsburg Kolleg or to the
Munich Kolleg, a student had to be at least nineteen years

old and possess at least the equivalent of a Realschule

education. The age range of students was from nineteen
to thirty years, with an average of twenty-four. Since

the Realschule was ordinarily completed at age sixteen to

seventeen, virtually all students admitted had been work-
ing at least two years prior to their admission to the
Kolleg. An admission test in German, English, physics,
and mathematics was administered to all applicants. At
the Augsburg Kolleg approximately 30 per cent of all the

1

applicants were accepted each year. At the Munich Kolleg,

approximately 60 per cent of all applicants were admitted.2
The admission criteria to the Munich Abendkolleg
were slightly different from those described for the day

Kollege. First, the student did not have to be a

v lInterview, Theodor Rolle, Director of the Augs-
burg Kolleg, Augsburg, West Germany, on March 26, 1969.

2Interview, Josef Maisch, Director of the Munich
Kolleg, Munich, West Germany, on May 5, 1969.
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Realschule graduate, and the student had to be only

eighteen years old instead of nineteen. The ages of
enrolled students ranged from eighteen to forty years
with an average of twenty-six. The applicants were
required to write an admission exam in German, English,
mathematics, and science of a slightly less rigorous
nature than at the other Kollege. Since there was a
remedial year before the regular three-year program,
weaker students were admitted and still went on to meet
the completion criteria. If an applicant were nineteen
and passed a more rigorous exam, he could be admitted
directly to the second year and thus take only three years
to complete. Still only about 6 per cent of all appli-
cants were admitted to the Munich Abendkolleg.l

There were no admission criteria to be fulfilled

for the Telekolleg program, and the only selection process

was the natural one of attrition that took place as people
lost interest or realized that they were in over their
heads.2 The student ages ranged from eighteen to sixty

years with an average of thirty-five.

lInterview, Hans Christmann, Director of the Munich
Abendkolleg, Munich, West Germany, on April 25, 1969.

2Interview, H. Schanzenback, of the technical
staff, Ingolstadt Telekolleg, Ingolstadt, West Germany,
on February 10, 1969.
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There was a great deal of uniformity in the socio-
economic backgrounds of Kolleg students. Virtually all
of the students came from working-class, rural, or lower-
middle class homes. All of the students came from defi-
nitely limited economic circumstances. To compensate
for this lack of financial support, each student at the
Augsburg Kolleg and at the Munich Kolleg had a scholar-
ship from the Land of Bavaria to pay for basic room,
board, and books.1 Tuition was free to all students. At
the Munich Abendkolleg, students came from ﬁhe same
limited economic backgrounds. These students received
no stipends during the first three years of school but
were expected to work during the day. During the fourth
and final year, however, the students received Land
scholarships, the same as day Kolleg students; and the
evening students were expected to quit work to concentrate
on school and the Abitur, which would climax the con-
clusion of their entire three-or four-year experience.

There was a good deal of consistency in the per-
sonal objectives of all the Kolleg students. They were
primarily interested in completing the Abitur and enrol-

ling in a university or Hochschule. This was in contrast

to the Telekolleg students, who were merely up-grading

their educational backgrounds for their jobs or personal

1The monthly basic subsistence stipend was $75.00,
paid to the student twelve months per year.
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satisfaction similar to many of the adult education pro-

grams in the United States. Not many Telekolleg students

were interested in even continuing on to a regular Kolleg,
passing the Abitur, and then enrolling in a university,
since such a process would have constituted an unusually
long and arduous route to follow.

The vocational objectives of the Kolleg students
were very similar to the vocational objectives of their
younger Gymnasium counterparts. The Kolleg students were
male for the most part; and when compared to male Gym-
nasium students, showed a slightly higher preference for
engineering and applied science programs. Hence, a
higher percentage of the Kolleg students were looking

forward to studying at a Technische Hochschule. Ap-

proximately 20 per cent of the fourth class at the Munich

Abendkolleg planned to enter a Technische Hochschule.l

Another 20 per cent planned to enroll in a Padagogische

Hochschule in order to teach at the elementary level.

The rest of the students planned to enter the university
to study to be Gymnasium teachers, businessmen, medical
doctors, lawyers, and scientists in that order.

The Augsburg Kolleg had what seemed to be a high
completion percentage. Over 70 per cent of those students

admitted successfully completed the two and one-half year

lInterview, Hans Christmann, Director of the
Munich Abendkolleg, Munich, West Germany, on April 25, 1969.
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program and passed the Abitur. Most of those who did drop
out did so in the first semester of the program. At the
Munich Kolleg, over 80 per cent of all students who were
admitted successfully completed the program and passed
*the Abitur. The Munich Abendkolleg indicated that only
about 35 per cent of those who began the program com-
pleted it successfully. It should be recalled that most
of their students had weaker backgrounds at the beginning
than those students at the day Kollege; yet all graduates

were required to write the same Abitur. The Abendkolleg

people indicated that over half of the total attrition
took place during the first or remedial school year. If
one looked only at the statistics from the second through
the fourth years, they were comparable to those at the
day Kollege. No data were available on completion per-

centages for the Telekolleg since it had been in operation

for too short a time to yield meaningful statistics.

Students--Austrian Gymnasium

The Gymnasien visited in Austria were located in
the areas of Salzburg and Vienna, two widely separated
geographical parts of the country. Although Austria had
a law which required nine years of Gymnasium education,
nearly all schools had eight-year programs. There were
very few coeducational institutions except in rural areas;
however, there was some trend toward having boys and girls

together in the Gymnasien. The Gymnasien visited in the
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Salzburg area included the Salzburg Bundesrealgymnasium, a
mathematics and science Gymnasium with a student population
of 440 boys and 9 girls. The second Gymnasium was the
Salzburg Bundesgymnasium, a combination modern language,
mathematics and science, and fine arts Gymnasium, with a
student population of 780 boys and about 20 girls. The
third Gymnasium visited was the Werkschulheim located in
the small town of Ebenau near Salzburg. It was a private
school that received federal financial assistance. All
of its staff salaries were paid by the government, while
the school raised its own capital outlay funds. The Werk-
schulheim was a nine-year school which offered a combi-
nation of the mathematics and science Gymnasium program
plus apprenticeship programs to all students. This com-
bination of programs required of every student was what
necessitated the extra year over comparable Austrian Gym-
nasien. The concept for the school grew out of the Boy
Scout program in Austria. The school enrolled 205 boys,
all of whom lived right on the campus in school housing.
The other three Gymnasien were located far to the
east in Vienna. The first was the Vienna District Ten
Bundesgymnasium und Realgymnasium. As the name implies,
it was a combination modern language-mathematics and
science Gymnasium. It enrolled 905 boys. The second
school visited was the Vienna District Five Bundesgym-

nasium und Realgymnasium. This was another combination
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school containing three parts. They were a modern language
section, a classical language section, and a mathematics
and science section. The District Five Gymnasium had an
enrollment of 504 boys and 196 girls. The last Gymnasium
visited in Austria was the Vienna District Twelve, Bund-
esgymnasium fiir Mddchen. It had two branches, the modern
language section plus a mathematics and science section.

It had an enrollment of 615 girls.

There were a number of common elements in all
Austrian Gymnasien, except the Werkschulheim at Ebenau,
which was a very special institution. Basically the Gym-
nasien were split into two parts. One was the lower
division containing Gymnasien grades one through four.

In these four lower grades, called Unterstufe, the pro-

gram was the same for all students regardless of whether
their program was modern languages, classical languages,
or mathematics and science. It was in the upper four

grades, called Oberstuffe, that the specialization took

place. The ages of the students ranged from ten to
eighteen. The daily schedule of the students in the

five Gymnasien was from 8:00 A.M. to 1:00 P.M., Monday
through Friday, and from 8:00 A.M. to 12:00 M. on Sat-
urday. Students did come back later in the afternoon if
they were electing subjects such as music, art, and ath-
letics, which were not offered during the morning sessions.

The students generally had a load of from thirty-two to
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thirty-six contact hours of classes per week. The contact
hour was usually a fifty minute period similar to West
Germany. The Werkschulheim at Ebenau had a more rigorous
weekly schedule. Classes ran from 7:45 A.M. to 5:00 P.M.
on Monday, Tuesday, Wednesday, and Friday, with a break
for lunch. On Thursday and Saturday, classes ran from
7:45 A.M. to 12:00 M. The typical student load was
forty-four contact hours per week. Again a contact hour
was usually fifty minutes. Because of its extra year, the
student population ranged in age from ten to nineteen.

The annual calendar for all of the six Gymnasien
was the same. This calendar was established by the Fed-
eral Office of Education in Vienna. The schedule covered
forty weeks, but most of the educators indicated that
they were programmed for thirty-two weeks of actual
classes. The Austrian school year followed the West
German year very closely, beginning in September, with
vacations during Christmas, Easter, and other holidays,
and continuing through to the middle of July. Their
summer vacation was about six weeks long.

It was interesting to note that during the aca-
demic year 1967-68, there were 111,721 students enrolled

in public and private Gymnasien in Austria.l Of this

1These figures were presented in an interview with
a State of Salzburg school official, Dr. H. Hechenblaichner,
Director, Salzburg Office of Education, Salzburg, Austria,
on March 17, 1969. He quoted from an annual report to
the United Nations Educational and Cultural Organization.
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total number, 47,261 were girls, or 44.7 per cent. This
percentage seemed to exceed that in West Germany by a
significant amount. The figure cited for West Germany
was 27.9 per cent.1
It should be noted also that even with this

higher percentage of girls in the Gymnasien, the per-
centage of those who successfully completed the program
and passed the final examination to receive the maturity
certificate or Mature constituted 6.5 per cent of the
total population of that age group in 1960. This figure

had risen to 8.0 per cent by year 1963.2

This compared
very closely to the West German statistics of 7.2 per
cent of the age group receiving the Abitur for 1963 and
1964.3
Admission to all of the Gymnasien, except the
Werkschulheim Felbertal at Ebenau, followed very consis-
tent procedures quite similar to those found in West
Germany. At the end of the fourth year of primary edu-
cation, all students were given the opportunity to enter

the Gymnasien if they wished. The alternative was to

continue on in another four years of primary education.

l"West German School Statistics," Education in

Germany, 21.
2

School Systems,A Guide: Austria, 29.

3"West German School Statistics," Education in

Germany, 21,
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Most of the educators interviewed agreed with Dr. Erich
Kaforka that approximately 20 to 25 per cent of those ten-
year-olds who had finished the fourth grade continued
their education in the menasien.1 He also indicated
that of 150 applicants per year, all but five or ten
were admitted. All of the applicants passed a federally
administered test which had both oral and written parts
for German and mathematics. This test still seemed to
allow over 95 per cent of all applicants to be admitted.
In fact, an opinion expressed by Dr. H. Kargl from Vienna
was shared by many Austrian educators.2 The opinion was
that the admission requirements to the Gymnasien were
too low and that the quality of the program was suffering
as a direct result of this permissive admission policy.
The admission criteria at the Werkschulheim at
Ebenau were quite another matter. The standard Gymnasium
examination was administered. In addition a separate
three-day psychological examination was administered in
an attempt to determine whether the young applicants were
suitably adapted for the course of study they were to

undergo. There were over 100 boys selected each year as

lInterview, Erich Kaforka, Director, Salzburg
Bundesgymnasium, Salzburg, Austria, on March 20, 1969.

2Interview, H. Kargl of the physics staff, Vienna
District Ten Bundesgymnasium und Realgymnasium, Vienna,
Austria, on April 16, 1969.
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qualified candidates. Of these 32 were invited to enroll.
The capacity of the Werkschulheim facilities was such that
only thirty-two new students could be admitted each year.
The socio-economic backgrounds of the students
seemed to be somewhat a function of the location of the
Gymnasium. Professor Mayr at the Salzburg Bundesreal-
gymnasium1 indicated that there was a fairly uniform
spread of student backgrounds from middle to upper class
homes. Household heads included salaried employees, civil
servants, business owners and operators, and professional
people. He indicated that perhaps 25 per cent of their
total student body came from blue collar workers and
rural agricultural homes. Boys from these blue collar
and agricultural homes probably made up more than 50 per
cent of the eligible students in the Gymnasium age group.
Professor Mayr indicated also that he felt a higher per-
centage of boys from lower socio-economic homes were com-
ing to the Austrian Gymnasien each year. Dr. Kaforka2 of
the Salzburg Bundesgymnasium stated that his student group
came from all economic backgrounds with a slightly lower

percentage coming from the rural agricultural areas than

1Interview, Albert Mayr of the physics staff, Salz-

burg Bundesrealgymnasium, Salzburg, Austria, on March 17,
1969.

2Interview, Erich Kaforka, Director, Salzburg
Bundesrealgymnasium, Salzburg, Austria, on March 20, 1969.
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one might expect. Since his institution had a multiple
curriculum, he felt it had appeal to all elements of the
local population. Dr. Eschig,l Director of the Vienna
District Ten Bundesgymnasium und Realgymnasium, indicated
that virtually all of his students came from blue collar,
working class homes. The school was located in a large
working class residential area and served only the neigh-
borhood population. He also indicated that very few, if
any, of the parents were Gymnasium graduates. He felt that
this caused some problems since the students had diffi-
culty in identifying with appropriate adult figures, and
the parents had difficulty reinforcing the education the
students received at the Gymnasium. He felt that this had
led to a higher drop-out rate compared to some of the other
Gymnasien. The Director of the Vienna District Five Bun-
desgymnasium und Realgymnasium2 had done some investigation
and showed that his institution had quite a spread of stu-
dent socio-economic backgrounds with the professional and
upper classes represented in the classical language section
of the Gymnasium while the rest of the students were from

middle class homes. He had very few students from working

1Interview, A. Eschig, Director, Vienna District
Ten Bundesgymnasium und Realgymnasium, Vienna, Austria, on
April 16, 1969.

2Interview, Josef Schindler, Director, District
Five Bundesgymnasium und Realgymnasium, Vienna, Austria, on
April 15, 1969.
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class homes, but those who were attending were enrolled
in the mathematics and science section of the school.

Dr. Margarete Schuster,1 Director of the Vienna District
Twelve Bundesgymnasium fur Madchen, had students from
working class homes almost exclusively. She felt that
there were higher percentages of working class students

in Austrian Gymnasien than in West Germany even though

the general economic conditions in Austria were not as
good as in West Germany. One cannot attempt to generalize
on socio-economic backgrounds of students by using the
Werkschulheim at Ebenau. These students came from some
of the most affluent families in Western Europe. As an
example, Dr. Treml2 stated that over the past twenty
years, thirty-two princes of the Lichtenstein royal

family had attended. Many of the students came from

West Germany, Switzerland, and the United States, plus
Austria. Since this was a boarding school, there was

a substantial tuition, which only the more financially
able families could afford. Dr. Treml indicated that
most of the parents were wealthy business and professional

people. He indicated that this was an advantage when

lInterview, Margarete Schuster, Director, Vienna
District Twelve Bundesgymnasium fir Madchen, Vienna, Aus-
tria, on April 17, 1969.

2Interview, Richard Treml, Headmaster, Werkschul-
heim, Ebenau, Austria, on March 18, 1969.
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attempting to raise money from parents for special build-
ings or other capital outlay projects.
Almost all Gymnasium students planned to attend a

university or Hochschule. There was general concensus

that 90 per cent of all Gymnasium graduates entered higher
education. No studies comparable to the West German
studies on student vocational preference were available,
thus, it was difficult to verify those data obtained from
individual interviews. Dr. Richard Sickingerl of the
Austrian Ministry of Education felt that Austrian vocational
preference statistics were similar to those from West
Germany, and that when the School Organization Act of 1962
was implemented, the tools would become available to offer
more kinds of specialized education to satisfy particular
needs. It was noted that although the discussion with

Dr. Sickinger took place in 1969, the School Organization
Act of 1962 had been only partially implemented. Gen-
erally speaking, vocational objectives of students varied
from Gymnasium type to Gymnasium type. Most of the stu-
dents at the mathematics and science Gymnasien were inter-

ested in continuing their education at a Technische Hoch-

schule in an area of engineering or applied science. A
very few planned to continue their education at a uni-

versity in the field of medicine or dentistry.

1Interviews, Richard Sickinger, Federal Austrian
Ministry of Education, Vienna, Austria, on April 14 and 17,
1969.
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Dr. Kargl,1 of the Vienna District Ten Bundesgymnasium und
Realgymnasium, indicated that the vocational objectives of
their all male student body were, in order of decreasing

importance: continuation at a Technische Hochschule in

engineering or architecture; continuation at a university
to study medicine or law; or preparation as a teacher.

A very few boys indicated that they planned to continue
their education to prepare for a career in business.

Male students enrolled in the classical Gymnasien, where
Greek and Latin were taught, were usually preparing for
continued education in medicine or law. Girls were typi-
cally planning to transfer to an elementary teacher train-

ing college, Padagogische Academie, or were considering

a career in secondary teaching, social work, medicine, or
pharmacy in that order according to Dr. Schuster in Vienna.
The students at the Werkschulheim at Ebenau were almost
equally divided among architecture, medicine, and law as
vocational objectives.

The completion statistics at the various Gymnasien
showed a considerable variation. At the Salzburg Bun-
desrealgymnasium only 15 per cent of their beginning stu-
dents completed the eight-year program successfully and
passed the Mature examination. At the Salzburg Bundesgym-

nasium they claimed that 50 per cent of the incoming

1Interview, H. Kargl of the physics staff, Vienna
District Ten Bundesgymnasium und Realgymnasium, Vienna,
Austria, on April 16, 1969.
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students successfully completed the Mature. At the Vienna
District Ten Bundesgymnasium und Realgymnasium, 20 to 25
per cent were successful. At the Vienna District Five
Bundesgymnasium und Realgymnasium, 40 per cent of the
incoming students were ultimately successful. The Vienna
District Twelve Bundesgymnasium flr Madchen had 45 to 50
per cent of their students complete successfully. At the
Werkschulheim at Ebenau, 55 per cent of the beginning stu-
dents successfully completed the nine-year program. It
appeared that there was a wide variation in the degree of
success at the various schools. It proved interesting to
average out the success percentages and multiply this
figure by the percentage of the total students entering
the Gymnasien at age ten. The average success percentage
was about 36. This, multiplied by the 25 per cent of all
fifth grade students who entered all Gymnasien, yielded a
figure of a little less than 9 per cent of the total age
group successfully completing the Gymnasien. This com-

1 which

pares rather favorably with the 1963 statistics,
suggested that 8 per cent of the age group successfully

completed.

Students--Austrian University

There were two Austrian institutions of higher

education visited. One was the University of Salzburg,

1School Systems, A Guide: Austria, p. 29.
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located in Salzburg; and the other was the Vienna Tech-
nische Hochschule, located in Vienna. Very little data
for the University of Salzburg will be presented since

its science program was very limited, and the physics pro-
gram was in the proéess of being developed as part of the
newly established medical school. Mathematics and certain
biological science courses were a part of the University
curriculum at the time of the visitation. There were evi-
dences of increased activity in the physical science area.
Professor Kacowskyl indicated that in the far distant past
the University of Salzburg had functioned as a comprehen-
sive institution, but the institution had been closed by
Napoleon Bonaparte in the year 1805. In 1850 it was re-
opened by the Benedictine Order of the Roman Catholic
Church and had only a Theology faculty until 1962, when
the institution once again began to assume its former com-
prehensive status. Since 1962 the University has had a
Philosophy Faculty, where the physics program will be
located along with the existing mathematics and biological
science programs. Of a total of 1,700 students at the
University of Salzburg, over 300 were enrolled in the
English Language Institute preparing to become Gymnasium

teachers of English. Many of the other 1,400 students

1Interviews, Walter Kacowsky of the English staff,
University of Salzburg, Salzburg, Austria, on March 18, 19,
and 20, 1969.
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were preparing for Gymnasium teaching in the other fields.
In fact, more students were involved in teacher preparation
programs than in any other vocational area.

The Vienna Technische Hochschule was founded in
about 1830 and, as the Munich Technische Hochschule, pre-
pared students for careers in architecture, engineering,
and the applied sciences. Virtually all of these students
took some physics during their first two years of higher
education.l The Hochschule had a total enrollment of
approximately 5,000 students. Of this total, only 300
were girls with most of the girls enrolled in the archi-
tecture curricula. It was interesting to note that of the
5,000 students, between 1,000 and 1,500 of them came from
countries other than Austria. The typical student in
physics had a class load of from twenty-three to twenty-
five contact hours per week spread out over the five days,
Monday through Friday, with an occasional class on Satur-
day morning. The annual calendar of the school was split
up into two semesters. The winter semester began on
October 1 and continued to February 15 with a two-week
Christmas vacation, and concluded with a two-week period
for examinations. The second, or summer, semester began

about March 1 and continued to the end of June with a

lInterview, Horst Ebel of the physics staff,
Vienna Technische Hochschule, Vienna, Austria, on April 17,
1969.
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two-week vacation at Easter. In all, there were approxi-
mately fifteen weeks of actual classes during each of the
two semesters.

Of the total of 5,000 students enrolled in the
beginning through doctoral programs, approximately 950
of these students were enrolled in the first-year physics
sequences. About 350 to 400 were enrolled in the special
physics for architects, geologists, and chemists. Another
400 were enrolled in the special physics for engineers.
Another 150 students were enrolled in the special physics
sequence for applied mathematicians and physicists. This
breakdown gives the approximate range of vocational objec-
tives for the incoming student population.

The only criterion for admission was certification
of completion of the Gymnasium program, which meant that
every incoming student had passed the Mature examination.
By Austrian law, all such students had to be admitted to
the Vienna Technische Hochschule if they applied. The
socio-economic backgrounds of the students were directly
related to the Gymnasium student output. Dr. Ebel felt
that something between 15 and 20 per cent of their
incoming students came from blue collar, working class
homes. This seemed unusually high and was the direct
result of the high percentage of Gymnasium graduates from
such homes, plus the fact that the Hochschule was located

in a large metropolitan area very close to large numbers
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of working class people. He felt that the percentage

of students from working class homes at the Vienna Tech-
nische Hochschule was twice as great as at some comparable
West German institutions. The rest of the students came
from professional, civil servant, or other salaried homes,
except for foreign students who came from wealthy homes.
These latter students constituted a significant fraction
of the total student population.

The educational aspiration of most of the incoming
students was to receive the Diplom in Engineering, the
first degree granted by the Vienna Technische Hochschule.
A few students entered with the desire to receive a doc-
toral degree, but this percentage was very low, probably
less than 10 per cent. Some additional students decided
to continue on for a doctoral degree after they had
received the Diplom degree. The vocational objectives
of the incoming students broke down as follows: 42 per
cent were interested in architecture, geology, or chemis-
try; approximately 40 per cent were interested in careers
in some kind of engineering; and the remaining 15 to 20
per cent enrolled with the thought of pursuing studies in

physics or applied mathematics.

Although no hard data were available, Dr. Ebel felt

that from 70 to 80 per cent of those students enrolled in
first-year physics successfully completed the year. He

stated that they still had significant attrition through

-
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the second and third years. Successful completion of the
first year was a little easier to document than at some

West German institutions since there were periodic exami-
nations given during the first year to determine student
progress. Approximately 66 per cent of the students made

it through to the Vor-Diplom or pre-diploma examination,

usually taken by the student at the end of two and one-half

or three years. Virtually all of the students who success-

fully passed the Vor-Diplom received the Diplom degree in

an additional two and one-half to four years.

Students--Austrian Hohere Lehranstalt

The last Austrian institution to be studied was

the HGhere Lehranstalt, more specifically the Hohere Tech-

nische Lehranstalt. A rough translation of this latter

title would be higher technical college. This institution

was roughly equivalent to the West German Polytechnikum.

There were two such institutions visited in Austria, one
in Salzburg and one in Vienna. The institution in Salz-
burg was called the Hohere Technische Bundeslehranstalt,
and the institution in Vienna was called the Hohere Tech-
nische Bundes-Lehr und Versuchsanstalt. The two insti-
tutions will be referred to subsequently as the Salzburg
Lehranstalt and the Vienna Lehranstalt. There was one

significant difference between the Lehranstalt and the

West German Polytechnikum. The student population served

in West Germany had to be at least nineteen years old,
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while the Austrian Technische Lehranstalt admitted students

after their eight years of elementary education or after
the fourth year of Gymnasium education. This meant that
the students were fourteen or fifteen upon admission.

Most of the programs at the Technische Lehranstalten were

five years long so that graduates were eighteen to nine-
teen years old. This was in contrast to the West German

Polytechnikum graduate who was twenty-two to twenty-four

years old after completing a three-year program.

At the Salzburg Lehranstaltl the student enrollment
was made up of 640 boys and 60 girls; most of the girls
were enrolled in a textiles program that had an excellent
national reputation. The weekly schedule of the students
consisted of a forty to forty-eight contact hour weekly
class load spread over six days, Monday through Saturday.
In most curricula, approximately twenty-five of these con-
tact hours were in regular classes, and the remaining fif-
teen to twenty contact hours were spent in a variety of
laboratory classes and work experiences. The annual cal-
endar of the school followed the Austrian Gymnasium calen-
dar with one exception. During at least two of the stu-
dent's total of four summer vacations, he was required to

work a four-week period in his field of specialization

lInterview, Anton Frisch, Director, Hohere Tech-
nische Bundeslehranstalt, Salzburg, Austria, on March 19,
1969.
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for some industrial concern which cooperated with the
school by providing practical experience for the students.
To give some appreciation for the impact of this type of
technical school, one should look to the Austrian school

statistics for 1967.l

While there were 111,721 students
enrolled in the eight-year public and private Gymnasien,
there were a total of 13,591 students enrolled in the

five-year HOhere Technische Lehranstalten programs. Of

the total students of all ages, 1,238,841, this means
only 1.1 per cent of the total were enrolled in the Hohere

Technische Lehranstalten. To be enrolled in the Salzburg

Lehranstalt, a student had to have completed his eighth
year of total schooling at either an elementary school

or at a Gymnasium. He then submitted to a federally
developed and supervised examination which covered German
and mathematics. There was also a separate intelligence
test, and the student had to pass a required physical
examination. Roughly one-half of those who applied to
the Salzburg Lehranstalt were admitted to one of its cur-
2

ricula. The Director of the Lehranstalt, Dr. Frisch,

quoted some statistics on socio-economic backgrounds of

lBundesministerium fir Unterricht, Die Wichtigsten
Daten des Schulwesens in Osterreich 1967/68 (Vienna, Austria:
Bundesministerium, 1968), p. 27.

2Interview, Anton Frisch, Director, Hohere Tech-
nische Bundeslehranstalt, Salzburg, Austria, on March 19,
1969.
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his students. He stated that 23 per cent came from working
class and rural agricultural homes, 26 per cent came from
the homes of salaried white collar families, and that the
rest came from professional families or business owners
and operators. Nearly all of the students were interested
in completing school, which meant a five-year program. The
student wrote a Mature; and instead of entering a univer-
sity, for which he was eligible, the student usually sought
an industrial position. The school was designed to train
practically oriented, engineering related personnel for
business and industry.

The Vienna Lehranstalt was in many ways similar
to the Salzburg school except it did have a much larger
enrollment in its shorter three-year programs. Still
most of the students were enrolled in the regular five-
year programs leading to the Mature.l There were 1,200
day students and 1,000 evening students enrolled in the
various programs. Less than twenty of the students were
girls. The schedules were the same as at Salzburg with
even the evening students carrying forty to forty-five
contact hours of classes per week. The admission cri-
teria for the Vienna Lehranstalt were similar to those

at Salzburg; however it was felt that approximately

lInterview, P. Riedl of the electrical engineering
staff, Hohere Technische Bundes-Lehr und Versuchsanstalt,
Vienna, Austria, on April 18, 1969.
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60 per cent of those who applied were admitted to one of
the curricula. The socio-economic backgrounds of the
students showed a higher percentage coming from working
class homes, probably 40 to.50 per cent, with the rest
rather evenly spread among the rest of the general popu-
lation. There were 100 students from foreign countries
enrolled. The students went directly into industry after
graduation with a very few continuing their education at

a Technische Hochschule, which all could have done since

they had received the Mature upon successful completion
of the five-year program. At Salzburg it was indicated
that 48 per cent of all students who enrolled success-
fully completed the program. The Vienna Lehranstalt
showed a higher rate of completion. While the rate of
success varied somewhat from one curriculum to another,
an average of 65 per cent of all students admitted to the
institution successfully completed their respective pro-
grams. There was no explanation for the significantly
higher rate of success in Vienna versus that observed in

Salzburg.

Students--Swiss Gymnasium

Both of the Gymnasien visited in Switzerland were
located in the city of Zurich. The first school visited
was the Kanton of Zurich Oberrealschule. It was a Type C
mathematics and science Gymnasium and enrolled about 600

male students. A Type C school included only the last
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four and one-half years of the Gymnasium education program.
This meant that grades nine through twelve and one-half

were located at the Oberrealschule. The second menasium

visited in Zurich was a privately sponsored Gymnasium,
the Freies Gymnasium. The school was operated by a
reformed Protestant denomination and had an enrollment
of 530 students, half boys and half girls. Freies was

a combination school, that is, it had all three types of
programs in its total curriculum. It had a Type A part
which corresponded to the classical language Gymnasium
of West Germany. It also had a Type B part, which cor-
responaed to the modern language Gymnasium; and it had a
Type C part, which was the science and mathematics Gym-
nasium. There was a slight difference among the three
types of Gymnasien.

All children in the Kanton of Zurich were required
to complete six years of primary education. Those who
continued on in the A or B Type Gymnasien transferred
immediately to that school for the remaining six and one-
half years of secondary education. If a student were
planning to continue his education at a Type C Gymnasium,
he had to take two years of intermediate schooling at a

Realschule and then transfer to the Type C Gymnasium for

the remaining four and one-half years. Thus the Freies
Gymnasium had students in the A and B parts from ages

twelve to nineteen; while in the C part, the students
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ranged in age from fourteen to nineteen. Most of the stu-
dents at the Zurich Oberrealschule ranged in age from
fourteen to nineteen since it was also a Type C Gymnasium.
The daily schedule of the Swiss Gymnasium student appeared
very rigorous. Their classes met six mornings per week,
Monday through Saturday from 8:00 A.M. to 12:00 M. in

the winter and from 7:00 A.M. to 12:00 M. in the summer.
They also had afternoon classes on Monday, Wednesday, and
Friday extending to 5:00 P.M. in the winter and ending at
about 3:30 P.M. in the summer season. Their class load
varied between thirty-two and forty-one contact hours per
week. The annual calendar was significantly different
from West Germany and Austria. The Swiss school year
began in April and extended to the middle of July; then
there was a vacation until the middle of August. School
then began again and continued until Christmas. After
Christmas the program continued until April, with vacations
early in February and at Easter. In all, the total school
year was some forty weeks long and rather uniformly dis-
tributed throughout the year. Basically the year was
broken into two semesters: the first from April to October
and the second from October to April. All students began
their new year during the summer semester commencing in
April instead of at the more customary school beginning in
the fall. The Kanton of Zurich, following the lead of
some of the other districts in Switzerland, was establish-

ing more and more coeducational schools. Until recently
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only the private schools had both boys and girls, while
the public schools were rigidly segregated. Some of the
educators felt that this integration of the sexes would
tend to promote better educational opportunities for
females than has been the case in the past.

The students were admitted to the Gymnasien
after an examination in French, German, and mathematics.
Almost all students who applied and took the examination
were admitted according to Professor James Hablﬁtzell of
the Zurich Oberrealschule. It was noted that students
must have completed eight years of preparatory education
prior to being considered for admission to the Type C

schools such as the Oberrealschule, and this in itself

was a fairly selective process. The same situation
seemed to exist at Freies Gymnasium according to Professor
Erich Bgrnhardz, even though the A and B school students
were admitted after only six years of preparatory edu-
cation. Most students who applied for admission to the
Swiss Gymnasien were in fact admitted.

There was considerable variation in socio-economic
backgrounds between the student populations of the two

schools. At the Freies Gymnasium, students came from the

1Interview, James Hablutzel of the physics staff,
Oberrealschule, Zurich, Switzerland, on March 4, 1969.

2Interview, Erich Bernhard of the physics staff,
Freies Gymnasium, Zurich, Switzerland, on March 6, 1969.
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higher socio-economic levels, since only such families
could afford the tuition of $750 per year plus the cost
of room and board. This amount was far beyond the means
of most middle and lower class families. At the Ober-

realschule there were a greater number of students from

working class families. Though very few statistics were
available, the best estimates seemed to indicate that
between 15 and 20 per cent of those students who finished
the sixth grade of the primary schools continued into
some type of Gymnasium education. This seemed to be
lower than in West Germany or Austria, but it should be
remembered that in those two countries Gymnasium admission
took place at the end of the fourth grade of primary edu-
cation and not at the sixth to eighth grades as was the
case in the Types A, B, and C Gymnasien in Switzerland.
Almost without exception the students at both
Gymnasien were looking forward to continuing their edu-
cation at one of the Swiss universities. This was quite
natural since the sole objective of the Swiss Gymnasien
appeared to be to prepare students for the universities.

At the Oberrealschule the students, all male, were planning

to continue in the professions of engineering, medicine,
law, and teaching. Those who planned to continue in engi-
neering and science were hoping to continue their education
at the Eidgendssische Technische Hochschule in Zurich,

known as the Swiss Federal Institute of Technology. This
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was one of the most prestigious technical universities
of all of Europe and was located approximately 200 yards

from the Oberrealschule. Those students who were inter-

ested in medicine, law, and non-science teaching areas
planned to study at the University of Zurich, which was

located immediately adjacent to the Oberrealschule. At

the Freies Gymnasium the male students were fairly equally
divided among those seeking careers in medicine, law,
teaching, except for the very few who were planning to
study engineering. The girls were much less vocationally
oriented; and of those who had made a career commitment,
most were planning careers in teaching or social work.
There was a great deal of consistency between the
two schools regarding completion statistics. Professor
Hablutzel indicated that approximately 65 per cent of all
students who were admitted successfully completed the four
and one-half year Zurich Oberrealschule program. Pro-
fessor Bernhard said that some 65 per cent of all students
admitted to the Freies Gymnasium successfully completed
one of the three available curricula. These percentages
were considerably higher than similar success figures for
West Germany and Austria. However, one must consider the
lower percentage of the age group that entered the Swiss
Gymnasien and did so at a higher age, making it entirely
possible that a greater part of the selection process had

taken place prior to admission.
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Students--Swiss University

The two Swiss universities visited were both
located in the German speaking city of Zurich. They were
the University of Zurich and the Swiss Federal Institute
of Technology. Neither university was large by American
standards. The University of Zurich had a total enroll-
ment of 8,000 students. Approximately 475 students were
taking first-year physics each year; and 65 students took
second-year physics, indicating either a major or minor
level of specialization. At the Federal Institute there
were a total of 6,434 students, of whom 5,735 were at the
pre-Diplom level, somewhat comparable to American under-
graduate status. All curricula at the Federal Institute
included at least one sequence in physics. This meant
that even though smaller in enrollment than the University
of Zurich, there was a far greater proportion of the stu-
dent population in physics each year. There were approxi-
mately 1,250 students enrolled in the first physics
sequences each year, of which approximately 635 students
were enrolled in the science, mathematics, and chemistry
sections of physics. The rest of the students were in
engineering physics sections. It should also be noted
that no student at the Federal Institute took physics
until his third semester of attendance. There were very
few female students enrolled in the physics classes,
probably less than 5 per cent. At the University of

Zurich, approximately 10 per cent of those students
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taking first-year physics were female. According to Dr.
Franz Waldnerl of the University of Zurich, physics stu-
dents could enroll for as many as forty contact hours of
lectures and laboratories each week; however, the average
student took approximately twenty-five to twenty-eight
contact hours per week. This contrasted somewhat with
the students at the Federal Institute. There the stu-
dents followed a more rigorous schedule and were required
to take a class load of between thirty-three to thirty-
eight contact hours per week. The classes were held during
the week days from Monday through Friday with an occasional
evening or Saturday class. The annual calendar was broken
up into two semesters, and the summer semester extended
from the end of April to the middle of July. The winter
semester began at the end of October and concluded in
early March. Both universities followed the same annual
calendar with the school year beginning in the fall
instead of the spring as observed in the Gymnasien.

| The admission policies of both institutions stated
that any student who had completed a Gymnasium education
and successfully passed the Mature had satisfied the
entrance requirements and was guaranteed admission. A
student no longer needed proficiency in Latin to be

admitted to the medical school at the University of Zurich.

lInterview, Franz Waldner of the physics staff,
University of Zurich, Zurich, Switzerland, on March 5, 1969.
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This was one indication of how the special requirements
for some programs were gradually being phased out. There
were a very few exceptions to the Mature admission require-
ment at the Federal Institute. According to Dr. Urs
Schrieber,l some students did not have a Mature recognized
by the Federal Institute. These students were admitted
by successfully passing a special examination.

Naturally, the socio-economic status of the uni-
versity students reflected the characteristics of the
Gymnasium population. Basically it was felt that the
university students came from middle and upper class fam-
ilies with a very slight trend toward more of the lower-
working classes finding their way through the Gymnasien
and on to the universities. The scholarship assistance
in Switzerland was well below the level of West Germany,
and it seemed to be very difficult for a student to
attend the university and work at the same time. In
fact, this was rarely done. The physics students at the
Federal Institute were divided according to the following
vocational interest pattern: 14 per cent were studying
architecture, civil engineering--12 per cent, electrical
engineering--14 per cent, mechanical engineering--13 per
cent, chemistry--8 per cent, pharmacy--2 per cent, fores-

try--2 per cent, agriculture--10 per cent, physics and

lInterview, Urs Schrieber of the physics staff,
Swiss Federal Institute of Technology, Zurich, Switzerland,
on March 5, 1969.
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mathematics--13 per cent, biology--9 per cent, military
science--2 per cent, and physical education--1 per cent.
Most of the students were planning to complete their
education with the Diplom degree, but some would probably
continue to a doctoral degree. There were no accurate
statistics for the University of Zurich physics students;
but Dr. Waldner indicated that the students who took
physics did so during their first year at the University
and were mostly medical and dental students with some
science teachers, chemists, physicists, mathematicians,
and biologists. Approximately 60 per cent of the 475
first-year physics students were medical and dental stu-
dents. Approximately 25 per cent were students studying
to be physics and mathematics teachers or professional
physicists and mathematicians. The remaining 15 per cent
were planning to continue in the fields of chemistry or
biology.

Since there were no formal examinations or eval-
uation processes at the conclusion of the first-year
physics course at the University of Zurich, it was dif-
ficult to determine accurately the number of students
who were successful. Even so the attendance dropped off
during the course of the first-year physics sequence,
and it was estimated that approximately 70 per cent of
the students who began the one-year course actually

finished it. It was at a later time that their degree
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of success was officially determined, since a compre-
hensive examination was not scheduled until after the
end of two or three years at the University. In this
over-all test, physics proficiency was examined, along
with a number of other subjects. The physics department
at the University of Zurich had begun an unofficial pro-
ject of personal counseling for all students in the
science physics course. This involved approximately

200 out of the total of 450 physics students each year.
Dr. Waldner felt this had helped to save many students
who might otherwise have dropped. The remaining 250
students were in the medical and dental schools, and
their examinations and counseling were provided by the
medical and dental school staffs, respectively. Dr.
Waldner felt that approximately two-thirds of their stu-
dents were still enrolled at the University after one

year.

Students--Swiss Technikum

The next institution to be analyzed was the Tech-
nikum located at Winterthur near Zurich, Switzerland.
Its full title was the Hohere Technische Lehranstalt des
Kantons Zurich. It was generally referred to as the
Technikum Winterthur. The institution was a three-year
engineering college with an enrollment of 950 students.
The program was divided into a total of six semesters

with a very heavy schedule of classes spread throughout
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a five and one-half day week. Classes met Monday through
Friday from 8:00 A.M. to 5:00 P.M. and on Saturday morn-
ings. Each student had a weekly class load of from
thirty-five to forty contact hours. The age span of the
students ranged from twenty to thirty years. The semes-
ters were arranged to provide a fairly uniform academic
exposure throughout the year. The annual calendar followed
the universities more closely than the Gymnasien. The
first, or winter, semester began in November and ended in
May. The second, or summer, semester began in May and
ended in October. There were two-week vacations in April
and October plus a s