
www.manaraa.com

ED 059 070

AUTHOR
TITLE

INSTITUTION
PUB DATE
NOTE

EDRS PRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT

DOCUMENT RESUME

Riggs, Roderick D.
A Study of Junior
Speaking Europe.
Jackson Community
71
31p.

SE 013 239

College Level Physics in German

Coll. , Mich.

MF-$0.65 HC-$3.29
College Science; *Comparative Education; Curriculum;
*Instruction; International Education; *Junior

Colleges; *Physics; Student Characteristics; Student
Evaluation
Austria; Switzerland; United States; West Germany

The purpose of this study was to analyze physics

instr iction in West Germany, Austria, and German-speaking Switzerland

at levels comparable to junior colleges in the United States, and to

compare this with the physics instruction offered at Jackson
Community College (Jackson, Michigan). The investigator spent four
months interviewing faculty and students in the various types of high

schools, engineering colleges, and universities in the three
countries. His findings are reported under three headings: Students,
Curriculum, and Evaluation. The first section summarizes the

distribution of sex, age and socioeconomic status of the students,

average class loads, admission and graduation ratios, and the sizes

of the various institutions. The second section compares the level,

rigidity and objectives of the physics curricula, the methods of
conducting classes, and the associated mathematical requirements. The
third section covers the examination requirements and procedures for

admission and graduation at the different levels. A large part of the

paper is then devoted to an interpretation of these findings and a

comparison with physics education in junior colleges in the United

States. (MM)
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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 teaching 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 comparison there would be

information, insight, techniques, programs, and other

possible facets of physics instruction in German speaking

Europe that could be of value to Jackson Community College.

It must be recognized that there is no existing

educational institution that is the exact equivalent of the

United States Junior college. Therefon4 it was necessary

to investigate physics instruction at a variety of educational

institutions that served students in the approximate age
ol

rl range as found in the junior college. Also, the combination

of objectives from these various European institutions was

v
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compared to that found at the junior college level. To

establish a basis for comparison, a spectrum of institutions

was studied, Included were general universities and

technical universities. Also visited were the various

types of ummium found in the three countries, the

engineering colleges, and special institutions that

provided high school programs for adults. The latter were

the Ktlg of West Germany,

The time period from January 21, 1969, to May 15& 1969,

was spent visiting educational institutions, ministries of

education, and related enterprises in the three countries

of West Germany, Austria, and German tpeeking Switzerland.

The geographical locations of the cities in the three

countries visited were within a circle of 150 miles radius

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. Table 1 indicates

the various components which contributed to the study as

to institutional type and location.

The procedure for gathering the information desired

usually included a series of visitations which provided an

opportunity to talk to students, faculty, administratoes,

'and to spend time attending physics classes and laboratories,

To formalize the interview process, a questionnaire was

e...4veloped which included the following major topic headings:

A, Basic data on institution as to site, type,

location, etc,



www.manaraa.com

84 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

introduced

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 comparisons.

The above queflionnaire items were organized under three

major topic headings: Students, Curriculum, and Evaluation

with datalfindingsond conclusions arranged in that order.

Not all of the data collected were utilized in this

particular study.

Space does not permit the inclusion of the data under

the categories of Students, Curriculum, and Evaluation for

each institutional type in each of the countriest but I

will include the criteria for comparison of the level of
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sophistication of physics program under Curriculum. These

were topics often covered in the first-year physics courses

at United States colleges and universities, but not usually

covered in the typical United States high school physics

course. The topics were:

1. Kinematics and dynamics using the calculus

2, Maxwell's distribution and the kinetic theory

of gases

3. Mathematical treatment of the magnetic effects

of curuent flaw

h. Fresnel and Fraunhofer diffraction

5. Special Oeory of relativity

6. Introduction to quantum mechanics
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Students

There were many similarities among the populations

of the amosien of the three European countries. Male

students outnumbered females ty more than two to one.

The majority of the European Stenaeium etudente came

from middle to upper-middle clam: families. Studente

attended classes in tee mornings and early afternoon

hours over a xix-day week, with weekly class load!' of

from thirty to forty contact hours. Over 90 per cent

of ell students who applied to the various wmakm

were admitted. Most Wnasium students planned to con-

tinue the$r educations at universities or Hochachulen.

Approximately 30 to 40 per vent of all students who

enrolled in Gymnasion surcessfully.comploted. Those who

completed constituted only 6 to 9 per cent of the total

eighteen to twenty-year-old age group.

The European universities and T4fichnillsne Hoch-

schulen studied.wire. email by United States btandards,
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ranging in size from 5,000 to 104000 students. The only

exception wais hunich Univeraity with 251,000 students. It

was the largest university in West Germany, Austria, or

Switzerland. Approximately 6 per cent of the total uni-

versity student populations were enrolled in the begin-

ning physics sequences. Twenty to 25 per cent of the

total Technische Hochschule student bodies yere.enrolled

in the beginning physics sequences. All GmEsiga grad-

uates were eligible to enroll iu any university of Hock-

schule. The socio-economic Lackgrounds of the university

and Hochschule students were similar to the Gymnasium

students, with very few students coming from working class

and lower-middle class families. Apprcximately 70 per

oent of all students enrolled in beginning physics

sequences euccessfully ompleted them. University and

Hochschule students carried weekly class loads of from

twenty to thirty contact hours.

Virtuall; all of the students at the engineering

colleges were male; and all took some physics as a part

of their various technical curricula. .Students carried

class loads.of from thirty to forty-five contact houre

spread over a six-day week. Only 50 per cent of all stu-

dents who applied were admitted. In West Germany and

Switzerland, a student must have completed Some secondary

education plus some work expariancs or.apprenticoship

to apply for admission. Applying students ranged from
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eighteen to twenty-four yftare of age. Students who applied

to the Austrian lahere.Leayerstaltms were edmittmd after

a total of eight years of elemantury and socondary edu-

cation. Thus, they were wIlittmd at fourteen to sixteen

years of age. Mout of the students at all of the engi-

neering colleges came from vorking cline and lower-middle

class families. Approximately 60 per cent of all stu-

dents who were enrolled successfully oompleted their

respective programs.

The Kollm were found only in West Germany and

enrolled students lito were older than the Gymnasium stu7

dente in comparable programs. All XollAg students took

physics as a part of their respective curricula. Male

students outnunbered fenale students by more than three

to one. Students were enrolled for twenty contact hours

per week in the evening programs and up to thirty-five

contact hours in the day prograns. The evening Kollege

had three-year programs and paralleled the last three

years of the amapium. The day mute compressed the

three-year SMAILL'ilm prograns into two and one-half years.

Only 10 to 30 per cent of the students who applied to the

Ronne were admitted. Over half of the students were

interested in pursuing the vocations of engineering and

teaching. Approximately 50 per cent of the students who

began the 4211mcompleted the Abitur successfully.
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Most of the physics students at Jackson Community

College were between the sips Z oighteea and twenty-one.

Men outnumbered women three ta cm. Students who were

enrolled in beginning physics sequences had-class loads

averaging fifteen contact hours per week spread over a

five-day week. MOst of the students came from lower-

midele to middle class families. Over 70 per cent of all

students enrolled in physics classes completed them suc-

cessfully.

Curriculum

There were only two basic types of physics curricula

for all of the types of Gymnasien in hist Germany, Austria,

and Switzerland. There was the mathematics and science

curriculum; and there wai a common physics curriculum for

the modern language, classical language, economics, and

fine arts Gymnaeien. Regardless of curriculum, all stu-

dents took physics for several years. The mathematics

and science students had physics for a greater number of

class meetings per week, for more years than the students

at the other amain, and pursued topics to greater

depth. All of the Grimasium students were required to

take mathematics through calculus. The mathmatics and

science students had calculus through transcendental

functions while the other agralium stuJents had calculus

only through algebraic functions. None of the students

were exposed to differential equations. The ari_ulavium,
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physics classes were sisMil, ueaally tuder thirty studeats
but conducted as lectura-denonstratione, Most of the

Zmlasien followed ftkirly rigrid course outlines with
little room for flexibiX;Ity on the part of the instructor.
There was a good deal o2 Int:exchange between students

and teaching staffs in the classroom. Pee of the ant-
nasien had libraries, and those which did rarely had
physics students using them. The West German Kollege

offered the same basic curricula as did tht West German

amnasien.
The universities and Technische Hochschulen

started their physics courses below the level of the
final Gpmasium physics but'quickly accelerated to a
more sophisticated level. The university and Tectmische

Hochschule physics usually required calculus and differ-
ential equations as pre-requisites. This was accomplished

in some cases by delaying the start of the beginning
physics sequence until the student's second or third
semester. All of the beginning physics lecture sequences
had associated laboratories. When students at the uni-

versities began the physics lecture courses during their
first semester, the beginning of the laboratory was often
delayed at, least one semester. The Technische Hochschulen

did not allow students to begin their physics until the
second or third semester and then ran the laboratories
in phase with the lecture portion of the course. The
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demonstrations perforiaed in the lectum classes at the

universities md Tec5ninche hochschulen were wiry dra-

matic and required vast quantities of tin* and effort

to set up. These demonstrations uti3.ime0 great quanti-

ties of highly specialized equipment. Lecture classes

were large and very formally conducted. Textbooks were

rarely used, and the lecturing professor's notes con-

stituted the basic written material for the course.

Physics laboratories had enrollments of under twenty

students and were conducted by junior professors and

*graduate students.
There were many similarities among all of the

engineering colleges in the three European countries,

especially between the West German Polytechnikunt and the

Swiss Technikum. The Polytechnikum and Techniktun served

the nano age group, had the same entrance requirements,

offered the ;MB technical curricula, and required the

same amount and leveL of physics in these curricula.

The Austrian Höhere Lehranstalt was different An terms
01=1111~116 =IN

of the younger age group it served, its five-year rather

than three-year programs, its different entrance require-

ments, its granting of the Mature, and the fact .that its

graduates did not receive an engineering title upon grad-

uation. The Maher. Lehranstalten were similar to their

West German and Swiss counterparts in terms of this type

of engineering programs offered the azount of physics
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required in oorraspunillrist curriculat and the tvzpilistication

of the physics taught in varlows suilinaering curnicula.

The sophistication of the phyuisn tavtit soproximated

that found in the mathematic& "anti iv vitme a_malspla of

all three countries. The mathematim encountered by the

students at the engineering colleges usually included

ome differential equations/ but this was taken after

completing the physics portion of their total curriculum,

so it provided little help. The physics was taught in

lecture classes that did not exceed forty-five students.

Considerable use of demonstrations, films, closed-circuit

television, and computers was found at all, of the engi-

neering colleges. An-of the physics programs had asso-

ciated laboratories. The application of physical prin-

ciples to the various engineering specialties was an

important theme throughout the various engineering

specialties was an important theme throughout the various

physics sequences. While libraries existed in all of the

engineering colleges, physics students did hot utilise

them to any great extent but rather used lecture notes,

textbooks and laboratory materiels to fulfill their
class obligations.

. There were four major divisions within the physics

offerings at Jackson Community College. The divisions

were the general education courses, college-parallel

courses the terminal-technical course, and the
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continuing eflunati= :curses. A vt4dent elected the

respective course dan6nding upon his vocational objec-

tives and whether or not the 3turient possessed the maths-

.matics background that the course required for his Karol-

lment. The sophistication of the beginning physics

sequences varied significantly among the general edu-

cation, college parallel, and terminal-technical courses.
Again, this level of sophistication was more dependent
upon the mathematical background of the students admitted

than whether or not the student had had any physics pre-

viously. These mathematics pre-requisites varied from

one year of high school algebra for one of the general
education courses to one year of calculus for the Uni-

versity Physics sequence. All of the beginning physics

sequences had associated laboratories. Lecture classes

varied in size from ten to thirty-five students. There

was great emphasis placed upon class recitation, problem
solving, use of the textbook, and audio-visual materials
in the classes. Demonstrations were performed infre-

quently. Physical. facilities were excellent, and the
physics department possessed a great quantity of demon-'

stration and laboratory equipment: Library facilitiss
were good but rarely used by beginning physics students.

Evaluation
The genesien in the three European countries

required written and oral xaminations from all prospective

13
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students. In Mat Germany and Austria, these examivations

were in the areas of 434 th.aistice end k3erman. In German

speaking Switzerland, the written and oral examinations* in mathematics, German, and XPrench. Ks indicated

in Chapter IV, over 90 per cunt of all students who

applied were Omitted. All of the pbysics programs at

the various Gyamasieq in the thrve countries had periodic

examinations and were assigned grades. These grades were

unofficial in the sense that graduation from the are-

nasium was recognised only after the final comprehensive

examination was successfully completed. This comprehen-

sive examination or maturity examination was called the

Abitur, the Nature, or the Hatur in West Germany, Austria,

and Switzerland respectively. Although all West German

Gymnasim students were required to take physics, not all

were required to be examined in physics in their final

examinations. Only the West German mathematici and scienCe

marea.sium students were required to be examined in physics.

The students at the other types of Gymnasien, could elect

physics as one of their optional examination topics, but

very few did. Physics was an optional Mature examination

topic in Austria. All Swiss Gymnasium students were

required to take the written test in physics and could

elect the oral part of the physics examination 3 f they

desired. Those West German and Austrian students who

did not write a comprehensive examination in physics

14
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still attended 9jszuttieri, that had sgstems of grading that

required semestur and.artnusi grass, and a student had

to maintain satisiactory plcogress in all subjects, includ-

ing physics, in order to be promoted to the next class

and eventually become eligible to graduate. The West Ger-

man Abitur required written tests in four subjects plus

oral tests in three more. The written subjects were Ger-

an, mathematics, and two more subjects consistent with

the student's course of study. The Auttrian Mature had

written and oral tests in seven subject areas. These

areas were German, mathematics, and fiie additional sub-

jects depending upon the particular course of study. The

Swiss Matur tested all students in eleven different sub-

ject areas. All students were tested in the areas of

Gamut, French, histmry, geography, mathematics, physics,

chemistry, biology, free-hand drawing, plus two additional

topic areas dependent upon curriculum choice. The Matur

examined studenta orally, in writing, or a combination

of both according to a complicated pattern which was a

function of the student's curriculum and student choice

of test subjects.

The West German 'College followed the same exami-

nation procedures in ita physics coursos'and in the Abitur

as the West Gorman 200gien. There were some variations

in admissio.rt testing aim!s the students were admitted

assuming more advanced educational backgrounds, Instead

15
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of testing in only Gorman and mathemutics, the prospective

Kola% student was tested in tho areas oi German, mathe-

matics, and English.
The major requirement: for admission to a university

or Hochschule was possession of the Abitur, the Mature, or

the Matur. Admission to specific beginning physics

sequences was independent of previous success in phyoics

or mathematics. Very few of the universities and Tech-

nische Hochschulon had any evaluation conducted during

or at the conclusion of their beginning physics sequences.

The institutions relied on comprehensive sxaminations at

the end of two to three years called Vor-Diplom examina-

tions which included.some physics as a part of the total
test battery. The Vor-riplom was an intermediate exami-

nation which was followed by the Diplom examination after

an additional three to four years of university or Tech-
nische Hochschule study. These institutions were conmtit-

ted to the concept of comprehensive testing as the sole

criterion for determining student progress:
The engineering colleges operated on a signifi-

cantly different basis from the Gymnasien, universities,
and Technische Hochschulen. The West German Polytechnikum

had entrance examinations in the areas of physics, mathe-
matics, mechanical drawing, English, and German. The

Austrian Hahere Lehranstalten tested prospective students

in the areas of mathematics German, and general intelli-

gence. The Swiss Technikum tested their prospective

1 6
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students in the 'areas of German, mathematics, and tech-

nical drafting. All of the institutions NA periodic

examinations, and grades were assigned for the physics

oourses required of all students. These grades were

used for determining general programs but did not con-

stitute the criteria for completion of the total programs.

In all cases successful completion was determined by com-

prehensive examination. In the West German polytechnikum,

there was a major intermediate comprehensive examination

administered at the end of the student's third semester.

The final comprehnsive examination, called the Ingenieur7

prafung, was administered at the end of the sixth semester.

Both examinations contained physics as one of the exami-

nation topics. The situation was very similar at the

Swiss Technikum. The intermediate comprehensive exami-

nations cams at the end of the fourth semester, and the

final battery was administered at the conclusion of the

student's sixth somester. The Austrian Höhre Lehran-

stalten followed a pattern that closely paralleled the

Gyreasien of the three European countries. There were

no intermediate .corprehensive examinationS, just indi-

vidual course grades to determine satisfactory progress.

At the conclusion of the final year, all students wrote

the same Nature that was written by Austrian Gymnasium

students. The lifters Lohranstalt students took oral

and written testa in mathematics, German, English,

17
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descriptive geometry, plus three more elective subjects.

Physics WAA One of these suirjects bad was often chosen

by ahere Lehranstalt etuderits.

There were no entrance examinations at Jackson

Community College. A test battery was administered to

all entering freshmen which Was used by the counseling

staff to assist the students in course and vocational

selection. It tested students in the areas of natural

science, mathematics, English, and social science. In

all physics courses amd sequences, there were a variety

of evaluation processes. Periodic examinations, labora-

tory reports, problem sets, and short quizzes were com-

bined to yield a final semester grade for each student.

This grade became a part of the student's permanent

record. There were no comprehensive examinations com-

parable to those found in all European educational insti-

tutions. The credit hour system was the sole basis for

determining student progress in a course of study.

lito
Conclusions

Probably the most significant implication of this

total study was that it provided a comparison of physics

instruction in corresponding European educational insti-

tutioni, a comparison that had not as yet appeared in

any of the German or English language literature. In

fact there was very little descriptive wxiting about any
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of the instruction in the types of institutions studied.

Jackson Community College servad only as a familiar and

convenient reference posnt to anchor the entire study.

There was a great deal of similarity among com-

parable institutions in the three European countries,

more than oould be attributed to the common language

utilized throughout. With some notable exceptions, the

various institutions served the same socio-econonic

classes with the sans curricula and did this in the

same general physical settings with approximately the

same dogmatic attitudes from the teaching staffs and the

rigid bureaucracy found in the state and federal minis-

tries of education. The notable exceptions to the above

generaliLations were cited previously and included the

degree of flexibility found in sone Swiss institutions

with their less rigid teaching staffs. Another

exception to this rigid pattern was found in the engi-

neering colleges of the three European countries. Their

pragmatism was in sharp contrast to the authoritarian atti-

tude of the other institutions and more closely paralleled

the general situation observed at Jackson Community College.

Students

One of the most significant conclusions related to

the fact that all Gymnablua students took several years of

physics and that physics occupied a greater part of the

student programs than 'either biology or chemistry. This
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was true in all three European countries. As expected,

all students at the engineering colleges and Technische

Hochschulen took physics, while only some of the general

university students found physics in their curricula.

In that sense the latter students were similar to the

students at Jackson Community College.

It was noted that the a....LieLsvasl in all three

European countries were.fairly exclusive institutions

since only some 20 per Cent of the potential entering

students found themselves enrolling. The fact that only

6 to 6 per cent of that total age group successfully com-

pleted the Gymnasien meant that a very small percentage

of the youth was qualified to continue its education at

the universities. This was in sharp contrast to the

percentage of students who graduated from high school and

were eligible to enroll at Jackson Community College. A

percentage many times in exceis of 6.to 8 per cent of the

age group graduated from Jackson County high schools and

was eligible to enroll at Jackson Community College with

its "open-door" policy.

It has been pointed out that most of the students

at these European Gymnasien aid universities Appeared to

come from middle to upper-midfile class families while

the students at Jackson Community College came mcmtly

from lower-middle to middle class families. This appeared

to reflect the fact that higher education was somewhat

more available in the Jackson area and desired by a wider

20
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range of the population spectrum. Thm students at the

engineering colleges came from the lowar-midAle classes;

and although their were virtun4y all male students, they

appeared to be very comparnble to the socio-economic level

of the male student population at 'aackson Community Col-

lege. Similarities between the West German Kolleg stu-

dents and Jackson Community College students were very

noticeable also. They were similar in socio-economic

background and vocational interests. The student popu-

lations at the Technische Hochschulen and universities

were virtually the same as found at the Gymnasien since

they provided the only route to higher education and in

fact appeared to be the sole reason for their existence.

Curriculum

Some of the most impressive characteristics of

the total European physics programs included the.strong

commitment to physics as the most significant part of

the required natural science programs. This showed up

in enrollment statistics, especially at the awasium

level. MOre students were enrolled each year in physics

than in biology or chemistry. This was not true in

American high schools or institutions of higher education.

An exception was noted at Jackson Community College.

There were more students enrolX,!d in physics each year

than in chemistry, but bioldp, 1.1d a higher enrollment

physics minA chemistry combined.
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At this point something must be said about the
equivalency of the maill.astvia educatf,or, to American edu-

cation. Certainly, the 401,..mi4uzi graduates from West

Germany, Austria, and Switzerland sera well above the
level of most American high school graduates in terms of

exposuro to languages, science, mathematics; social
sciences, and humanities. The fact that most West German
universities did not admit American transfer students to
enter as first-year students until they had completed two

years of American higher education did not appear to be
unreasonable.

Based upon the observations and the results of the
interviews, some conclusions can be drawn regarding the
level of physics instruction among the various institutions
in the three European countries cowered to Jackson Com-
munity College. The general level of aq 11.11/18i1.101 physics

instruction was higher in Austria than in either West
Germany or Switzerland when similar ar.anasium types were
compared. This was not anticipated since the Austrian
asnasium was only eight years in lngth compared to nine
years in West Germany and eight and one-half years in
Switzerland. In all three countries the science and mathe-
matics Vanasien had more rigorous physics programs than
at the other Gymnasium types. The most sophieti.cated .qm-
nasium physics closely paralleled the College Physics
sequence at Jackson Comnunity College whi.dt wan taken
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by non-scienco majors ond had a methematioa prerequisite

of trigonometry. The Univeasity Physics sequence at Jack-

son Community College was above the level of any Gymnasium

physics encountered. This was unusual When one considered

the number of years these Cyimasium students were exposed

to physics. rt was felt also that with the selection
process that took place, the general intellectual sophis-
tication of the Gymnasium students was higher than the
University Physics students at Jackson Community College.

It was felt that there was no reason why the Gymnasium

students could not have provessed further except that
the advanced topics were sieply not in their prescribed
curricula. Were these advanced topics included, it would

have meant that the Gyuuasium students would have been

exposed to a level of physics equivalent or beyond the
level of beginning physics found at the universities and
Technische Nochschulen.. It was felt that the Ems.s.....ium

physics programs suffered also because of the general
lack of laboratory experiences.

The level of sophistication of the first-year
physics programs) at the universities and Technische

Hochschulen wu slightly below or equivalent to the
level of physics presented in the University Physics at
Jackson Community College. It was felt that the students
were handicapped to sena degree in those institutions
where their physics laboratory write delayed unit to twD
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semesters after the .1fActure presentations. This lack of
articulation was a cause for concern to many professors
and students.

The physics at the Euxopeara engineering college.,
while presented in a most attrActive way, did not match

the level of sophistication of the University Physics at
Jackson Community College and more closely paralleled the
physics found in the Co llegs Physics sequence.

Many of the Gymnasium physic. teachers felt that
state and federal curriculum requirements kept the stu-
dents from realizing their full potential in physics
during the long evosure at the science and mathmatics
Gysmasien. The students had undergone a fairly rigorous
selection process, worked extremely hard; and in six to
eight years of physics classes it was felt that the
students should have been able to progress far beyond the
level the respective ministries of education required,
or allowed, and tested.

The similarities in physics curricula among the

three Buropeaa countries at the atinasien, engineering
colleges, universities, and Technische Hochschnle were
amazing. Differences existed only in matters of emphasis
and somewhat in the physical facilities the particular
economy was able to support. The similarities at the
Gyimiwn level tha mowed most significant included
the emphases on ths demonstrations in the lecture classes,

24
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the lack 3f physics laboratortes, the small class eizea,
the inflexibility of the physiea offerings, the general
formality of the class meetings the Zact that all of the
physics was taught as thousfh all students were majoring
in the subject instead of using a general education
approach, the chafing of the physics teachers because
they wished to haw more autonomy In the design and exe-
cution of the physics curriculum, and the restrictions
placed on the teachers because they all had to teach
toward one final comprehensive examination at the con-
clusion of the school experience. There was a decided
enrollment trend away from the classical language .9yrn-

nasien to the modern language institutions, with the
science and mathematics Gynmuien maintaining their same
percentage of total students. In all countries a greater
percentage oi students were enrolling in the .9141,
predicting problems for the universities in years to come
unless university admission policies changed.

The general environment, philosophy r and approach
to teaching found at the universities of the three coun-
tries were very comparable. The physics programs seemed
very professor-centered and rarely considered student
needs and interests. There was some evidence that this
lack of interest for the student concerns was changing.
The Universities of Munich', Erlangen, and Zurich were
instituting counseling programs to help studerts make
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course and career iselections. Students were being
allowed to have some 'voice in the design of curricula.
All three institutions were in the process of developing
curricula for physics majors that included required
courses from the areas of the ttocial sciences and human-
ities. These courses ware not to be included in the com-
prehensive testing program in the near future; so many
professors had doubts regarding the effectiveness of the
programs. Students were primarily responsible for insti-
tuting these new non-science requirements, and they felt
that their inclusion would be welcomed as long as there
was some corresponding reduction in physics and mathe-
matics course and test requirements.

The Technische Hochschulen were different from
the universities beyond the difference in vocational
Choices of their students. There was a more rigid
attitude on the part of the physics departments and the
school officials requiring attendance of students at class
lectures. They usually required a heavier schedule of
contact hours per week and seemed to be more successful
in graduating their students in a shorter time period
than the corresponding students in similar programs at
the universities. An observation was made for both the
universities and the Technische Hochschulen, and that
was that the Herr Doktor Professors had firm control of
the institutions. This was a product: of tradition and
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the intricacies oi! governmental funding of ressarch and

teaching activities controlled by the profeesore.

The similarities found at the engineering col-

leges of the three countries ware significantly different

from those found at the ammien and the institutions

of higher education. The enginearing colleges were les*

bound by tradition and less under 'the domination of the

teaching staffs. The institutions were much more stu-

dent oriented and maintained a consistent philosophy of

doing whatever was necessary to produce a desirable

final product. Thus, these institutions were quite Bus-

ceptible to change. This general attitude, pervaded their

approach to teaching, the use of aduio-visual aids, and

a willingness to experiment in all phases of their pro-

gram. This was true even. in Austria, where the students

enrolled at an earlier age than in West Germany or Swit-

zerland; and the Austrian students were required to

write the Mature the same.as their Gymnasium counterparts.

/t wem at the engineering colleges that the greatest sink-

ilarities between European education and Jackson Community

College were observed. The most significant Character-

istic shared by the physics staffs at the engineering

colleges and at Jackson Community College was their com-

mitment to attempt to satisfy community and hence student

needs with their respective curricula.
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One of the most significant aspects of tha Jack-

son Community College curriculum was the many tracks of

beginning physics available, five in all, that took a

heterogeneous student popu:ation and attempted to pro-

vide a physics program for each of the students regardless

of academic background or vocational preference. Another

aspect was the firm commitment to the physics laboratory

as a significant part of all five physics programs. Along

with this laboratory commitment was an abundance of labo-

ratory equipment and supplies. It was obvious that a sig-

nificant financial commitment had been made for the acqui-

sition of equipment and supplies.1

Evaluation

The greatest single difference in educational

philosophy between the European countries and Jackson

Community College was found in the attitude toward com-

prehensive testing. It was safe to say that even minor

steps in the European educational process were documented

with some type of comprehensive testing. There was no

comprehensive testing at Jackson Community College.

Instead it had the standard credit hour system commonly

found at American institutions of higher education.

Although there was some discussion at the European
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universities about adding intermediate lavels of testing,
there was littZe mention of doing away with the compre-
hensive testing at my of tits current levels.

The admission exartinations at all amn.las en did
not appear to be particularly rigorous since such a high
percentage of those who applied were successfully admit-
ted. Thus, if the Gymnasien were enrolling a selected
portion of the total population, this was not a result
that could be credited to the testing procedures. The
most significant part of the evaluation process at the
Gymnasium level was the final comprehensive examination.
Such examinations as the Abitur, Mature, and Matur are
not commonly found in American education. The New York
Regency examinations and examinations for graluates of
unaccredited high schools to determine university admis-
sion are two of a. very few such comprehensive examinations
and are not found generally as the sole criteria for
admission to higher educational institutions, although
many institutions require .tasting as one of several cri-
teria considered during the admission process. Rarely
are these sate tests used as a part of the high school
cozpletion process. The significant differences among
the Abitur, Nature, and Matur were in the fewer number of
subjects.that were tested in West Germany compared tc
Austria and Switzerland. Mother difference was thut thei
Bavarian physics teachers had absolutely no Dart lag the
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preparation of the examinations, which contrasted with

their Austrian and Swiss's counterpart. with their respec-

tive degrees of participation.

The univerwities and Hochschulen were comadtted

to the Abitur, Mature, and Matur as the sole criterion

for admission although many individual professors were

concerned about the fact that too many students were

enrolled in the EmmgEl and heading inevitably toward

the universities. Many university professors felt that

more than successful completion of the Abitur, Mature,

or Matur would be required for university admission ia

the near future. In any case, growth of the universities

and associated changes seemed certain. The commitment

to comprehensive examinations such as the Vor-Diplom and

Diplom plus the lack of individual physics course eval-

uations was significantly different from the situation at

Jackson Community College. No individual course grades

were assigned at any of the European universities mad

Hochschulen.
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There have been some changes made in program, curriculum,

and philosophy in these countries sines 1969. Two examples

in Bavaria are the fact that the ,Techrtlsche, /iochschui* has

been renamed the ,TechnischerUniversitato and the Polytechnikuis

is now called the Tee/int:mho nolvall. A problem of status

has been solved. Further, the Bavarian pymnasien, were

scheduled to remove compulsory class attendance during years

eight and nine effective in the fall of 1970. This was to

provide for a smoother transition from the more rigid

0vmnasien to the freer atmosphere of the University. This

program was delayed, and I'm not Certain whether it was

put into effect during the fall of 1971.


