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ABSTRACT

The purpose of this study was to analyze physics
instraction 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 internretation of these findings and a
comparison with physics education in junior colleges in the United
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The purpose of the study was to analyze physics
fnstruction in the German speaking countries of West Germany,
Austria, and German speaking Switzerland at educational
fnstitutions the* offered instruction at a level comparable
to that found im the Jjunior colieges of the United States,
This analysis of German phys.ics teaching was then compared
to the physics instruction offered at Jackson Community
College, Thus, the Jackson Commw'ut.y College physlics
program served as the basis of rer.erence 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 fnstitution that is the exact equivalent of the
United States Junior college, Therefore, {t was necessary
to investigate physics instruction at a variety of educational
institutions that served students in the approximate age

N
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0 range as found in the Jjunior college. Also, the combination
™ of objectives from these various European institutions was
Q
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compared to that found at the Junicr college leveil, To
establish a basis for comparison, a spectrum of institutions
was studied, Included were genersl universities and
technical universities, Also visited were the various
types of Gymnas{en found in the three countries, the
engineering colleges, and special institutions that
provided high school p'rograma for adults, The latter were
the Kollege of West Germany,

The time period from January 21, 1969, to May 15, 1969,
was spent visiting educational insti{tutions, ministries of
education, and related enterprises in the three countries
of West Germany, Austria, and German speaking Switzerland,
The geographicel locations of the cities in the three
countries visited were within a circle of 150 miles redius
with Munich, West Germany, at the center, The only clity
outside this circle was Vienna, Austria, which was located
approximately 250 mi les 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 1nfo:;mation desired
usually included a series of visitations which provided an
opportunity to talk to students, faculty, administrators,
‘and to spend time attending physics classes and laboratories,
To formalize the interview process, a questionnaire was
<2veloped which included the following major toplc headings:

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

location, etc,
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B,
Ce.

Interviesvees

General descriptive data on students and
school calendur

Institutional objectives

Relationship of school to environment
Teaching staff

Student {nput

Completion data

Curriculum

Pedagogical techniques

Evaluation

Mathematics related to physics programs
Key physical principles - when and where
introduced |

Look to the future

0, General comments based upon observations

This same questionnaira was completed for Jacksor

Community College and thus served as the basis for comparisons,

The above questionnaire 1tems were organized under three

major topic head!r{gs: Students, Curriculum, and Evaluation

with data, findings,and conclusions arranged in that order,.

Not all

of the data colliected were utliized in this

particular study.

Space does not permft the inclusion of the datas under

the categories of Students, Curriculum, and Evaluation for

each institutional type in each of the countriess but I

will include the criteria for comparison of the level of
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sopnistication of physics programs under Curriculum., These
were topics often covered in the first-year physics courses
at United St@tcs 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, Maxwellts distribution and the kinetic theory
of gases '
| 3, Mathematical treatment of the magnetic effects
of current flow
4, Fresnel and Fraunhofer diffractlon
S. Special iheory of relativity

6, Introduction to quantum mechanics

e e



Summngy of the Findings

Btudents

There were many similarities among the pcpulations

of the Gyviasien of the three Eurcpesn countrias. Male
students outnumbered famales by more than two to one.

The majority of tha European Gymnasium students came

from middle to uppsr-middle class families. Students
attended claesses in toe nornings and enily aftexnoen
hours over & aix-day weak, with weekly class loadn of
fram thircy tn forty contact hours. Over 90 ;;ar cent
of all students who applied to the varicus gmnasion;
were admitted. Moat Symnasium students planned to con-

tinua their aducations at universities or Hochachulen.

Approximately 30 to 40 per cent of all stndants who
enrolled in Gymnaszien successfully comploted. Those who
corpleted constituted only 6 to 9 per cunt of the total
diqhtaon to twenty-year-old age qmﬁp.
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ranging in ciio from 5,000 to 10,000 students. The only

exception war Munich Uniwersicy with 25,000 students. I£
was the largest university in Veat Germany, Austria, or
Switzerland. Approximately ¢ per cent of the total uni-
versity student populations were enrolled in the bkegin-
ning physics sequences. Twenty to 25 pex cent of the
total Technische Hochschule student bodias were enrolled

in the beginning physics sequences. All Gymnasium grad-
uates were aligible to anrell in any univerlvity of Hoch-~
schule. The sccio-economic Lackgrounds of the university

and Hochuchule astudents wers similar to the Gymnasium

students, with very few students coming from working class
and lover-middle class families. Apprcximately 70 per
cent of all students enxolled in beginning physics
sequencaes cuccessfully completed them. University and

Hochachuie studenta carried weekly class loads of fxrom

twenty to thirty zontact hours.

Virtuall,’ all of the students at the engineering
collegus were male; and all took some physics as a part
of their various technical curricula. Students carried
class ivads of from thirty to foxty-five contact hours
spread over s six-day week. Only 50 per cent of all stu-
dents who applied were admitted. In VWest Germany and
Switzerland. a student must have completed some secondary
education plus soms work expaxience oz,mpunﬂmship

to apply for admission. Applying studants ranged from

Limafmi i g e RN CRPEw
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eighteen to twenty-four ywsare of age. Studente who applied
to the Austrian Hlheve Leaxsnstalten were admittud after
a total of eight years nf alemantury and socondary edu-
cation. Thus, they were udeitted at fourteen to sixteen
years of age. Mout of the studnnts at all of the engi-
neering colleges cama from vorking class and lower-middle
class families. Approximately 60 per cent of all stu-
dents who were enrolled successfully completad their
respective programs.

The Kollege were found only in West Germany and

enrolled students V4o were older than the Gymnasium stu-

 denta in comparable programs. All Kolleg students tock

physics as a part of their respective curricula. Male
students outnumbered female students by more than three
to one. Students were anxclled for twenty contact hours
pexr week in the evening programs and up to thixty-five
contact hours in the day programs. The evening Kollege
had three-year programs and paralleled the last three
years of the 'mm. The day Kollege compressed the
three-year mena( ‘M programs into two and one-half years,
Only 10 to 30 per cent of the students who applied to the
Follege w.em admitted. Over half of the studsents were
interestead in pursuing the vocations of engineering emd‘
teaching. Approximately 50 pexr cent of the students who
began the Xecllage completed the Abitur luccéaafully.
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Mort of the phyaiéa studenva at Jackson Corununity

College were between the agss I uighieea and twency-~-one.

Men outnumbered women thrge tn ¢ne, S8itndents who were

enrolled in beginning physics sequences had class lcads
averaging fifteen contact hours por waeek spread over a
five-day week. Most of the students came from lower-
middle to middle class families. Over 70 per cent of all
students enrolled in physics classes completed them suc-

cesafully.

Curriculun

Tr.ere wers only two basic typee of physics curricula
for all of the types of Gymnasien in west Germany, Austria,
and Switzerland. There was the mathematics and science
curriculum; and there_wai a common physics curriculum fox
the modern language, classical language, economica, and
fine arts Gymnasien. Regardless of curriculum, all stu-

dents took physics tor several years. The mathematics

.and science students had physics for a greater number of

clans meetings per week, for more yearayghan the students
at the other Gymnasien, and pursued topién to greater
dapth. All of the Gymnasium students were required to -
take mathematics through calculus. The mathematics and
science students had calculus through transcendental
funotions while the othex Gymnasium students had calculus
only through algebraic functions. None of the students

were exposed to differential equations. ‘The Gymnayium
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physics classes wers suill, uenally wder thirty studeats
but conducted as lectura-desomstrations., Most of the
Gymnasien followsd fairly riqgid course cutlines with
little room for fleribility on the part of the instructor.
There was a good 4deal of /ntexchange between students

and teaching staffa in the classtoon. Vew of the Gyn-
nasien had libraries, and those which did vavely had
physics students using them. The West German Kollage
offered the same basic curricula as did the West German

E!!!!“ieno
The universities and Technisache Hochschulan

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

Hochschule physics usually requlred 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 studeat's ieéon’d or thizxd
sema'tar. All of the bcginﬁinq physics lecture sequances
had associated laboratorj.él. When students at the uni-’
versities vb'eg'an the physics lacture courses during their
first somutex, the begimu.ng of the 1aboratozy was often:
@dolayed at leut om umlter.l 'rho 'rechni.che !lc»chlchulen |

aia not allow af.udents to beqin the:lr phynica unt:ll the -

. ueoond or t.hird semutor and thon ran the laborahories

in phase with t.he locture portion oi t.‘w coutse. 'rhe .




demonstrations parformed in the lecturs classes at ‘the

universities and Technimche licchsshulen wers wry dra-

matic and required vast quantities of t:tn{e and effort
to set up. These 'domon.tratlom utnimé great quanti-
ties of highly specialized ccigipunt. Lecture classes
were large and very formally conducted. Textbooks were
rarely uzed, and the lecturiung professor's notes con-
stituted the basic written material for the course.
Physics laboratories had enrollments of under twanty
students and vere conducted by junior professors and
graduate students.

There were many similarities among all of the
engineering colleges in tﬁs three European countries,

especially betwesen the Wast Gexman Polytechnikum and the

Swiss Technikum. The Polytschnikum and Technikum served

the same age group, had the same entrance requirements,
offered the sm technical curricula, and requirsd the
sane amunt and leve. of phycics in these curricula.

The Austrian Hohero Lahranstalt was different in tem

of the yomger age group it umd, its five-yur rather
than th:ee-syear programs, its different entrmce require-
ments, J.u grmtinq of the Mature, and the fact that its
graduates did not ‘receive an eng.lmering title upon grad-
uat.i.on. 'l.'ho ohe:o Leh:anstalten were simuar to their

| 'Welt Gerwm and Swiu cmmterpam in tems of thc type

'-rof enginearing proqrm offored. _the a..-\ount of ‘physics |




required in correspuniing cuxricula, and the a=sphiatication
of the physics tazught in vaxiaus stiginsering curxicula.
The sophistication nZ he phyui.cy tauvgit approximated
that found in the mathesatica ani uc:.te-n.':e Symnasien of
all three countries. The mathamatics sucountered by the
students at the engineering colloges usually included
some differential equations; but this was taken after
completing the phynico portion of their total cuxriculum,
so it provided little help. The physics vas taught in
lecture classes that did rnot exceed forty-five students,
Considerable use of demonstrations, films, clocod-circuit
television, and computers was found at all of tt}e engi-
neering colleges. All-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 engineexing
speclaltigs was an important theme throuchout the various
physics sequences. While 1ibraries existed in all of the
engineering colleges, phy.icn students did not utilize
them to any great extent but rather used lecture notes,
textbooks, and laboratory materials to fulfill their
class obl:l.qat:l.ons.

'mo:o were four major di.vuiom within the physics
otf.erinqs at Juclnon cwmity callequ. The divisions

vwexre the ganoral oducltion courses, college-paxallel

’-courles, tho teminal—tochnical couru. ar.d the

—
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continuing education courass. A student elected the

ra:pecf.ivo courss danending upon hls vocational okjec-

tives and whether or not the student possessed the mathe-

‘matics background that the cocurse veqguired for his earol-

lment. The sophistication of the beginning physics
sequences varied significantly @ng the generxal edu-
cation, college parallel, and terminal-technical courses.
Again, this level of sophistication was more depsndant
upon the mathematical background of the students admitted
than whether or not the student had had any éhyaics pre-
viously. These mathematics pre-requisites varied from
ons year of high schcol algebra for one of the general
education courses to one year of calculus for tho Uni-
versity Physics saquence. All of the beginning physics
sequences had ausociated laboratories. Lecture classes
varied in size from ten to thirty-five students. There
wvas great emphasis placed upon class :eci_tation, problem
solv.:lng, use of the textbook, and audio-visual materials
in the classes. Demcnstrations were performed infre-
quently. Physical facilities were excellent, and the
physics departmeut possesesed a great quantity of demon-
stration and laboratorxy equipmsnt. Library facilities
were good but rarsly used by beginning physics students.

svalﬁgtion

The Gymnasien in the three European countries

mquited written and oral exaninations. from all proépeatiw

i
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atudents. In West Garmany and Austria, these examinations

were in the arsas of mithematice and Serman. In German
speaking Switzerland, the written and cral examinations
’D in mathematics, German, and ?:en&. As indicatad

in Chapter IV, over 90 per cunt of all students who
applied were &dnitud.. All of the physics progzams at

the various Gymnasien in the thrve onuntrias had periodic
examinations and were assigned grades. 'hese grados were
unofficial in the sense that graduation from the Gym-
nasiun vas recognized only after the final comprehensive
examination was successfully completsd, This comprehen-
sive examination or maturity examination was called the
Abitur, the Mature, or the Matur in West Germany, Austria,
and Svwitserland rupoctiwly. Although all West German
Gymnasium studenta were required to take physics, not all
wers required to be examined in physics in their final
éxaminat;onn. Only the West German mathematics and science
Gymnasium students were riquirid 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 m- asium students were
required to take the written test in physics and could
elect the oral part of the physics examination if they
desired. Those West German and Austrian students who

did not write a eoné_i:‘ehdiis"i‘v. 4ef§éminat.ton» in physics




still attended Gymasien that had systems of grading that

requirad semestur and annual yrades, and a student had
to maintain satislactory preogress in all subjects, includ-

ing physics, in ordar to be promated 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 Austrian Mature had
written and oral tests in seven subject areas. These
areas were German, mathematics, and five additional sub-
jects depending upon the particular course of study. The
Swiss Matur testad all students in eleven different sub-
ject ma-.. All students were tested in the areas of |
German, French, history, geography, mathzmatics, physics,
chemistry, biology, free~hand drawing, plus two additional
topic areas dependent upon curriculum choice. The Matur |
examined students orally, in writing, or a combination
of both according to a complicated pattern which vas a

function of the student's curriculum am_l student choice

‘of test subjects.

The West German Kollege followed the same exami-
nation procedures in its physics coursos’ and in the Abitur
as the West Gorman m_g._gg. There ware some varistions
in a;missibn qsstinj since the ot;id_ontu ware admitted

uouning more 'ﬁdvane.d educational backgrounds, Instead

15




of testing in only Gexwan and mathemutics, the prospective
Kolleg student was tested in the areas oif German, mathe-
matics, and English. |

The major requirement. for adwmission 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 phyaics
or mathematics. Very few of the universities and Tech-

nische Hochschulen had any evaluation conducted during

or at the conclusi.on of their beginning physics sequences.
The institutions relied on comprehensive zxaminations at

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

tions which included scme physics as a part of the total
test battery. The VYox-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 commit-

ted to the concept of comprehensive testing as the sole
criterion for determining student progress.

The 'enginoetinq colleges operated on a signifi-
cantly different basis from the Gymnasien, univexrsities,

and Technische Hochschulen. The West Gexman Polytechnikum

had entrance examinations in the areas of physics, mathe-
matics, mechanical drawing, .Bnglin'h. and Gexrman. The
Austrian HShere Lehranstalten tested prospective students
in t!;e areas of uﬁthpmat_i.c_l, c.;m, and gene‘#_al ihtelli-.
gence. The Swiss Tééhhikm-»te‘sted vtll{g;llr.pr_‘oapective
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students in the areas of Gomn,'mathemtica, ané teach-
nical Arafting. All of the inatitucions hsd pexiodic
examinations, and grades were assigned for the physici
courses required of all atudents. These grades vere

used for determining gensral progiwss 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 Polxtechnikum,

there was a major intermediate comprehensive examination
administered at the end of the student's third semester.
The final comprehensive eian\ingtion, called the Ingenieur-
priifung, vas administered at the end of the sixth semester.
Both examinations contained physics as one of the exami-
nation topics. The situation was very gimilar at the
Swiss Technikum. The intermadiate comprehensive exami-
nations cams at the end of the fourth semestex, and the
final battery was administereG at the concluzion of the
student's sixth somester. The Austrian Hihexe Lehzan-

stalten followed a pattern that closely paralleled the
Gymnasien of the three European countries. There were
no intermediate compreshansive oxaninadoni, just indi-
vidual course grades to dotomim satisfactory p‘roqfau.
At the conclusion of the final year, all ntudeni:s wrote
the saﬁ Matuxe that was written by Austrian Gymnasium
ltu'&enﬁé. The !_i_o'il_t_gg Lehranstalt .studentp tock oral

and written tests in mathematics, German, English,
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descriptive geoweciy, plus three mnre elective subjects.
Physics was one of these gukjacts and was often chosen

by Hohere Lehranstalt stude:sts.

R o PO VRSN T P

There were no entrance examiaustions at Jackson
Community College. & test Lattery was administered to
all entering freshmen which was usad by the counseling

staff to assist the students in course and vocational

selection. It teated students in the areas c¢f natural

15 e Rt A

science, mthematicl,'znglilh, @d social science., In
all éhyaics courses and sequences, ‘there were a variety
of evaluation processes. Periodic examinations, labox-ﬁ-
tory reports, problem sets, and short quizzes were com-
bined to yield a final semester grade for each student.
This grade becams 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 tha sole basis for 47

determining student progress in a course of study.

& ‘
‘' Conclusions

e

Probably the most significant implication of this
total study was that it p:ov:i.ded'a comparison of physics
instruction in coruupondiucj European -educatiouni 1nat!;-
tutions, a comparison that had not as yet appaared in
any of the Gomn o:: Bngl:l.lh language litarat.um In_ . “
fact, moro was v‘ry lit.tlc duc:iptiva wrtting about any
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of the instruction in the types of institutions studied.
Jackson Community Cocllege servad only aa; a familiaxr and
convenient reference point to ancheor the entire study.
There was a grezt deal of similiarity among com-
parable institutions in the three Europesn countries,
‘ more than could be attributed to the common language
utilized throughout. With some notable exceptions, the
various institutions served the same socio-econonic

classes with the same curricula and did this in the

N Sy e

same general physical settings with apbroximtely the

F same dogmatic attitudes from the teaching staffs and the
E rigid bureaucracy found in the state and federal minis-
| tries of education. The notable exceptions to the above
generalisations were cited previously and included the
degree of flexibility found in some Swiss institutions

k with their less rigid teaching ;taffl. Another

exception to this xigid pattern was found in the engi-
neering colleges of the three European countries. Their
pragmatism was in sharp contrast td the authoritarian atti-
tude of the other institutioﬁa and more closely paralleled
the general situation observed at Jackson Community College.

| One of the most significant conclusions relatecd to
the fact ‘th'at all Gymnasium lt_udint. took several years of
phyaic‘s aindl_that phyoicn oécupiod' a _qroater_ part of £he
student proqrm thaneith-r bio‘:l.o'qy; or éhemi#ﬁxi.’ This

<.
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was true in all thice European countries. As expected,

all students at the engireerxing colleges and Technische

Hochschulen took physics, while only some of the general

university students found physics :n their curricula,
In that sense the latter students were similar to the
students at Jackson Community c;onogo.

It was noted that the Gymnasien 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 8 per cent of that total age group successfully com-
pleted the Gymnasien meant that a very small percentage
6! the youth was qualified 'to continue its education at |
the universities. This was in sharp contrast to the
percentage of studeants who graduated from high school and
were eligible to enroll at Jackson Community College. A
percentage many times in excess 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 Gymnasiesn and universities appeared to
come from middle to uppar-nidfno class families while
the students at Jacklon Comunity Collogo came mostly
from lower-n:lddlo to niddlo clu- fannien.. 'rhi- appedi:ed

| to- ret'l.ct tho fact that high.r oducation waa so-ewhat
'noro available m eho Jacluon aru and deu:ed by a wider




range of the population opectrum. Thu students at the

engineer-ing eolleqei cane tré& the low§r-midile“c1alaols
and although they wers virtivally all male students, they
appeared to be very comparnble to the sccio-econcmic level
of the male student population at'ﬁacﬁson Community Col-
lege. Similarities between the ﬂbét German Kolleg stu-

dents and Jackson Community College students were very

o S

noticeable also. They were similar in socio-economic
background and vocational interests. The student popu-
lations at the Technische Kochschulen and universities

were virtually the same as found at the Gymnasien since

they provided the only routs to higher education and in
fact appeared to be the sole reason for their existence.

Curriculum

‘Some of the most impressive characteristics cof
the total European physics programs included the strong
commi.tment to physics as the most significant part of
the required natural science programs. This showed up
in enrollment statistics, especially at the Gymnasium
lesvel. More students wb:‘_ohrollod each year in physics
than in biology or chemistry. This was not trus in
American bigh schools or inltitutionn of higher education.
An oxcoption vaa notod at Jacklon CONmuntty Collegs.

' Thoro woro Ioro studont. onroIX’d 1n phynlcn aach year
thnn in chonistty, but biolouw }\d a higher en:ollannt
'7:than phyoics and chanist:y eonbinod.-- B




At this point mmth!.ng et be salid about the
equivalency of the Gymnasiwa education to Amarican edu-
cation. Certainly, the Gymnusiun graduates from Vest
Germany, Austzria, and Switzerland wers well above the
level of most Americun high school graduates in terms of
exposure to languages, nciénce. 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 educstion 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 compared to Jackson Com-
muity College. The general level of Gymnasium physics
instruction was higher in Austria than in either West
Germany or Bwiturland when similar Gymnasium typos were
compared. Thiz was not anticipated since the Austrian |
gmuium was ouly oight years in .longt:h compcrud to nine
yearl in Wast G.:uny and eight. and om-half yearc in
8vitzor1and. In all thru countries t.he ncionco and mathe-
matics Gymn mnasien had more r:l.goroun phyu:lco ogram than
at the other Gmut types. The laolt sophint:.catcd Gym-
nuium phylic- clomly pnranelod the Cuueqe Phylics
sequence at J‘ackcon Cemuni.ty f‘ouaga, whlch m.\n takon :
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by non-gscience majors ond had a mathemataicas prorequisite
of trigonometry. The Uniwvursity Physics sequence at Jack-

- son c:imu‘niity College was above the level of any Gyinnasium

physics encounteved. This was unusual when one considered
the numbef of years these Cymnasium students were exposed
£o physics. It was falt also that with the nelgction
process that took place, the general inte.liectual 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 cogld not have prograessed further excapt that
the advanced topics were simply not in their prescribed
curricula. ' Were thuq advanced topics included, it would
have meant that the gu_u_a‘ asium students would have been -
exposed to a level of physics equivalent' or beyond the
level of beginning physics found at the universities and

Technischa Hochschulen. It was felt that the Gymnasium
physics prmi.rm sufferad also because of the gensral
lack of lnbomtoty expesriances.

‘The 1~we) of sophistication of" tha ﬂrut-year

physicc ptcgrm at the universities and Techniache

nod\uchulcn mw llightly bolaw or squivalent to the

levol af. phyoicn prountod m the Umvura Lty Physics at
aadclon C:omnity couoqa. It was fslt that the students
were hand:l.cappcd to some dogxn in thou imutauonl
-who:o thair phyuicl lnboratory wuu dolayad an0 to two




semestars after the lacture presentations. Tnis lack of

articulation was a cause for concern to many prcfesscrs
and students.

The physics at the Cuxopaean ongineering colleges,
while presented in a moat attractive way, éid not match
the level of sophistication of the Univeraity Physiés at
Jackson Community College and more closely parallelad the
physics found in the Ccllegs PLysics sequence..

Many of the Gymnasium physics teachers felt that
state and federal curriculum requirements kept the stu-
dents from roaiizing their full potential in physics
during the long eprsuro at the science and mathamatics
Gymnasien. The students had undergone a fairly rigorous
selection process, worked extremsly hard; aad in six to
aight 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 Europeay countries at the Gymnasien, angineering

colleges, universities, and Technische Hochschule were

amazing. Differances existed only in matters of emphasis
and -omewhat__in the phjriic,al facilities the particular
economy was able to luppott. The :1milaritios at the
Mu.{ um level tha/t cpp-md mo-t ugnificant included

't.hc nnphan: on the demonstrnuon- in the lac turo clanos,
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the lack >f phys:ld laboratorics, the zmall class aizey,
the inflexibiiity of the physice offerings, the gunecal
formality of the class weelings, the Tact that ali of the
physics was taught as thou¢h all students were majoring
in the subject instsad of using a genaral education
approach, the chafing of the physics teachers because
they wished to have mcore auconomy In the design and exe-~
cution of the physics curriculum, and the restrictions
placed on the teach?rs because they all had to teach
toward cne fiqal comprehensive examin‘ation at the con-
clusion of the school experience. There was a decided
enrollment trend away from the classical language Gym~
nasien to the modern language institutions, with the
science and mathematics Gymnasien maintaining their sams
percentage of total students. In all countries a greaterx
pexcentage of students were enrolling in the Gymnasien,
predicting problems for the universities in years to come
unless university admission policies changed.

The general environment, ph:l.loaophyr and approach

to teaching found at the nnivatsitiea of the three coun=

tries wore very comparable. The physics proqrm seemd |

very profeuor-contaud and rarely considered student
needs and interests. There was some evidence that this
~ lack of interest for the -tudent concams was chang-nq.
'rhe Univeuitiel of Munich, Brlmgen. and Zurich were

inutitutinq counaeling proqrm ta help ntaderts make |
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course and career selections, Students were being
allowed to have some vwoice in the design of curricula.
All three institutions wers in the process of developing
curricula for physics majors that included requi red
courges from the areas of the uvocial sciences and human-
ities. These courses ware not to be included in the com-
prehensive teoting progranm in the near future; so many
professora had doubts regarding the effectiveneea of the
programs., Students were primarily responaible 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 Techniache Hochschulen were different from

the universities beyond the difference in vocational
choices of their students. There was a more rigid
attitude on the parf of the physics departments and the
school officials requiring attendance of students at class
lectures. They usually required a heavier schedule of

coni:ac_t' houre per week and seemed to be more successful

- in graduating their students in a shorter time period

than the corresponding otudonto in similar programs at

the universities. An oburvation wn made for both the

_univeroitxes and the 'l‘echniwhe Hochochulen, a.nd that

was that the Herr Doktor meeuou hed firm control of

the institutions. 'rhi. wu a product. of tradiu.on and




the intricacies orf governmental furding of research and
teaching activities contjrollad by the profeasors.

The similarities found at the engineering col-
leges of the three countries waere significantly different
from those found at the Syunasien and the institations
of higher education. The enginearing colleges were less

bound by tradition and less under ‘the domination of the

teaching staffs. The instituticns were much more stu-

dent oriented and maintained a consistent philosophy of
doing whatever was necassary to produce a desirable

#inal product. Thus, thess institutions were c.zu.ite' aue-
coptible to change. This general attitude pervaded their
approach to teaching, the use of aduio-visual aicxn, and

a willingness to experiment in all phases of their pxo-
gram. This was true even in Austria, where the students
enrolled at an earlier age than in West‘Gamany or Swit-
zerland; and the Austrian students were required to.

writ.e the Maturc the same as their Gymn mnasium counterparta.
1t was at the engineering colleges that the greatest sim-
ilarities betveon European education and Jackson Community
colléqe were observed. The most significant character-

istic shared by tho physics staffs at the enginsering

’ collequ and at Jackson chunity College was their com-

mitmnt to attenpt to utilfy community and hence atudent

needs with tholr rupoctivo curxicula. .




Oone of the most significant aspecrs of tha Jack-

son Community College curricvlum was the many tracks of
beginning physics available, tive in all, that took a
heterogeneous student population and attempted %o pro-
vide a physics prcgram for each of the students regardless
of academic backgrpun& or vocational preference., Another
aspoct 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.l

Evaluation

The greatest single difference in educational
philosophy between the Eui:opean countrieg and Jackson
‘Community College was found in the attitude toward com-
‘prehensive testing. It was safe to say that ewven minor
gteps in the Furopean educational process were documented
with some type of comprchensive testing. There was no
comprehensi ve testing at Jackson Community College.
Instend it had the standard credit hour system commonly
found at Amarié@ ihsfitutions of hivghex‘ education.

Although there was some 'dj;a’cuss_ioh at 'the_ Eurépean
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universities abcut adding int@rmdiat«e levels of testiny,
there was little mention of doing away with the compre-
hensive testing at any of the current levels,

The admission examinations at all Gymnasien did
not appear to be particularly rigorous since such a high
pexcantage 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
t_:hat could be credited to the testing procédures. The
most signiﬂcant part of the evaluation process at the
Gymnasium level was the ﬁ.nal comprehensive examination.
Such examinations as the Abitur, Mature, a.nd Matur are
not eomonly found in American education. 'x'he New York
Regency examinations and oxaminations for graiuates of
unaccredited high schools to determine university admis-
sion are two of a very few such comprehensive ‘examinationi
and are nof found generally as the sole criteria for
admission to higher educational institutions, although
nany ir{ntitutionl requixe testing as one of several c:i-'
taria considered during the admission process. Rarely
are these sam teatn ulcd A8 a part of the high school

completion procuo. ~ The significant diftercncn among

~ the Abitur, mture, and Matur were in t:he fawer number of
: oubjacts that wcrc tutad 1n wut Gomanv comamd te

Austria and Switnrlnnd. Another dit!oxenm wu thut thn

Bavarian physics toacher:s lmd Ablalutely no nart in the

vootegll
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preparation of the axaminations, which contrasted with
their Auatrian and Swius 'counterpartu with their respec-

tive degrees of participation.

The universities oard Hochschulen were commi tted

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

for admission although many individual professors were
cpncerned about the fact that too many students were
enrolled in the Gymnasien 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 individuai course grades

| were assigned at any of the Européan universities and

Hochschulen.




There have besn some changes made in program, curriculum,
and philosophy in these countries since 1969, Two examples
in Bavaria are the fact that the Technische Hochschuis has
been renamed the chhﬁ!gcne Univqrsltut, and the Polytechnikum
is now called the Technische Hochschule. A problem of status
has been solved., Further, the Bavarian Gymnasien were
scheduled tec remove compuliory 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

Gymnasien to the freer atmosphere of the University, This

program was de¢layed, and 1'm not bcrtain whether it was

put into effect during the fall of 1971,




