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A OBJECTIVE OF INVESTIGATION

The objective of investigation was an analysis of curricula and study plans particularly of European but also
of non-European (USA, Canada) schools of university status giving instruction in Civil Engineering and
Surveying. The investigation was focussed on obtaining data describing the type of school and its position
within the framework of the University, the curriculum structure, the length of study, the students' practice
on the building site, the type of study and its specialization, the number of students and teachers, the
manner of finishing the study and the kinds of degree (titles) awarded.

B METHODS OF INVESTIGATION

Within the framework of the preparation it was decided to carry out the investigation in form of a
Questionnaire. The individual respondents were asked to enclose their curricula with the Questionnaire. It
was emphasized that the data would be used only for statistical processing and would not be published
separately. Owing to a considerable extent of the Questionnaire and the great number of respondents it was
decided to process the data obtained by computer.

The Questionnaire aimed at obtaining the data was the result of an adaptation of two original versions
prepared by Professor Zech and Associate Professor Vavra.

The Questionnaire enclosed in the form of an Appendix with this report was sent during March and April
to 36 schools of university status giving instruction in Civil Engineering (CE) that are members of AECEF
and to further 85 schools teaching Civil Engineering that have up to now not been members of AECEF. A
list of schools that were sent the Questionnaire is again included in the Appendix of this report.

During the carrying out of the investigation two meetings of the members of the Board and the Secretariat
of AECEF took place. It was in June 1994 in Prague, where the partial output of the first part of the
investigation was discussed, and in September 1994 in Porto where attention was focussed on the final
investigation report. During the journey to Porto the Contractor-President of AECEF, with the General
Secretary and Secretary of the Secretariat AECEF visited several schools that showed on interest in the
investigation results.



The data obtained were transferred into the table processor Works for Windows where their basic analysis
was carried out. For the purpose of a statistical data analysis software produced by the firm Statsoft -
Statistics was purchased by means of which a correlation analysis of selected data was performed.

C AIMS OF INVESTIGATION

The aim of the investigation was to obtain a survey of the contemporary contents and objectives of
teaching and to contribute towards the formulation of the requirements concerning the extent and
profoundness of knowledge a graduate of the European schools of university status must acquire during his
studies to be acceptable as an expert in all Europe. In this connection not only the study specializations and
the scope of the individual subjects had to be analyzed but also the duration of study necessary for attaining
the individual degrees had to be considered. In the future this would make possible a certain form of free
movement of students among the individual schools within the framework of European studies.

A further aim of the investigation was to find out if there is a correlation between the individual selected
factors, such as the number of students, the number of teachers, the scope of teaching, etc., that could in
the future contribute towards a rationalization of the teaching process.

D USE OF INVESTIGATION RESULTS

The mnvestigation results will be used in the preparation of the First International AECEF Symposium. At
this symposium the conclusions of the investigation would be discussed and recommendations for an
adaptation of the curricula and teaching systems of schools of university status teaching surveying and civil
engineering would be formulated.

We further intend to present the investigation results at conference on a similar theme held by the
American Society of Civil Engineers (ASCE) in Denver (Colorado) from 8th to 11th June 1995.

The database concerning the individual schools elaborated during this project will in the future be
accessible to all members of AECEF and will become a contribution to deeper mutual information which
will no doubt make possible a more intensive exchange of ideas, students and teachers.

E ANALYSIS AND EVALUATION OF INVESTIGATION RESULTS

Fundamental characteristics of schools of university status included in the investigation.

Within the framework of the investigation by means of the Questionnaire 29 schools of university status
filled in and returned the Questionnaire. The percentage concerning the type of school was the following:

Universities 48 per cent
Technical Universities 45 per cent
Technical Schools 3 per cent
Other types of Schools 4 per cent

The teaching of Surveying and Civil Engineering is carried out in 52 per cent of cases at independent
Faculties of Civil Engineering, in 41 per cent of cases at Departments forming part of Engineering
Faculties, in 3 per cent of cases at Schools of Civil Engineering, and in 4 per cent of cases these are
different arrangements.




At the head of these schools there are Deans in 52 per cent of cases, Heads of Departments in 41 per cent
of cases, and Chairpersons in 7 per cent of cases.

46 per cent of schools admit students to study without entrance examinations, 38 per cent of schools limit
the number of applicants by requiring a certain study level achieved at the secondary school, 31 per cent of
schools carry out entrance interviews on the basis of which a list is made up, the number of students to be
accepted being fixed. 12 per cent of schools require that the student should have practice in the building
industry.

The size of the individual schools can best be characterized by the number of students and teachers. While
the average number of students studying Civil Engineering at one school is 1311, the maximum number 1s
12 195 students studying at the University of Essen, and the minimum is 85 students attending the
University of Kansas.

Structure of curricula, forms of teaching

To be able to estimate the basic structure of the curricula individual schools we divided the teaching
subjects into the following groups:

Humanities

Basic Subjects

General Engineering Subjects

Specialized Subjects of Civil Engineering

Final Work (Diploma, Work, Thesis).
We were further interested in which years of study these groups of subjects are taught. All these data can

be found 1n concentrated form in Table 1 as average values from all schools, together with the maximum
and the minimum numbers found for the given subject group.

As all the schools have enclosed detailed curricula with the Questionnaire a detailed analysis of the
representation of individual subjects can be carried out if need be at any time in the future.

Table 1
Undergraduate Study Postgraduate Study Doctoral Study
% max. ) min. | max. ) min. | max. ) min.
Humanities 22 73 0 13.2 4.5 0 10 1.5 0
Basic Sciences 97 295 25 344 108 8 40 6.4 0
Engineering Sciences 541 254 0 49 17.1 0 30 6.2 0
Concentration on CE 69 333 0 90 52 20 80 352 0
Final work 30 4.5 0 67 15.6 0 100 50.7 0

The average values listed in Table 1 are to be seen in Fig. 2.

The beginning of the teaching of the indtvidual subject groups is the following: Humanities start in the 1st
year in 76 per cent of cases, in the second year in 19 per cent of cases, in the 3rd year in'5 per cent of
cases. Basic Sciences begin in the 1st year in 96 per cent of cases, in the 2nd year in 4 per cent of cases.
Engineering Sciences start in the 1st year in 52 per cent of cases, in the 2nd year in 36 per cent of cases
and in the 3rd year in 12 per cent of cases. Concentration on civil engineering subjects starts in the 1st year
in 15 per cent of cases, in the 2nd year in 12 per cent of cases, in the 3rd year in 65 per cent of cases and in
4th year in 8 per cent of cases.

The following part of the investigation is focussed on the forms of teaching at the individual schools and
on their proportion in the overall time of study. The results are shown in Table 2. The average values are
to be seen in Fig. 3.




Table 2
Undergraduate Study Postgraduate Study Doctoral Study
% max. ) min. | max. ) min. | max. ) min.

Lectures 86.5 581 40 83.2 56.8 37.5 100 48 0
Projects 30 12.7 0 40 16.9 0 100 379 0
Seminars 42 11.1 0 40 12.6 0 58 11.1 0
Visit and Work on 15 33 0 | 91 28 0 s 11 0
Building Site

Laboratory Assignments | 48 14.8 0 38 10.9 0 56 11.9 0

27 per cent of schools offer Evening Study and 31 per cent of school arrange Corresponding Courses.

Duration of Study

The basic time unit according to which the teaching is organized is the semester in 92 per cent of cases, a

trimester in 4 per cent of cases, and one year in the case of the remaining schools. Table 3 gives
information about more detailed average data concerning the number of teaching lessons or credits

throughout the overall time of study, the recommended and the reached duration of study, the length of

practise in building production or projection offices, and the length of excursions to building sites.

Table 3
Undergraduate Study Postgraduate Study Doctoral Study
max. ) min. | max. ) min. | max. o min.
Classroom week 50 252 16 35 21.9 8 14 9 6
hours per study 3400 1431.6 32 4300 1558.6 18 1600 503.7 18
Years per recom. 5 3.7 15 5 33 1 4 2.9 2
study reached 7 4.5 2 7 4.2 i 5 3.8 3
Training in
construction weeks 80 21.6 0 20 8.9 0
Number of
visits on 25 58 6 15 6.1 0 15 9 3
building sites
Hours per oblig. 3461 2130.4 144 5500 3751 465 840 735 630
study optional 700 249.6 11 500 266 55 400
Credits total 5760 668 3 3579 379.8 9 72 52.5 36

Study Specialization

The following part of the investigation was focussed on study specialization. The following section of the

report shows in what percentage the individual specializations occurred as regards the schools that gave
this kind of information. We further show the participation of the students (in percentage) in the individual
study specializations in the years 1982 and 1987, and in the year 1992 only in the case of those schools
where the respective specialization exists.
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Table 4
In 1992: Schools offering this specialization
. Representation share in the total number of students

Specialization Percentage Year 1982 Year 1987 Year 1992
Building Construction 83.3 41.4 37.0 36.4
Environmental Engineering 66.7 15.7 20.9 26.4
Structures 58.3 26.7 27.1 26.5
Surveying 25 13 12.4 53
Transport Engineering 75 23.1 242 24 .4
Others 58.3 34.6 34.8 29

Some of the schools do not offer specialized study and the students specialize by means of choosing the
respective optional subjects after consulting their teachers.

Finishing of the Studies and Types of Degrees

In 69.6 per cent of schools the study is finished by a final examination. In 65.2 per cent of schools diploma
projects are to be worked out and in 60.9 per cent of schools theses dealing with the imposed task are to be
elaborated.

If a diploma work is to be worked out, the time for its preparation varies from 7 to 56 weeks, 17 weeks
being the average. The diploma project usually begins in the 9th semester and in 72 per cent of schools it
must follow after passing the prescribed examinations. The students have to complete the project at the end
of study.

Table 5 illustrates the percentage of schools where the respective degrees are awarded, and the percentage
of students from the overall number of students that were awarded the degree at the schools under
investigation in the years 1982, 1987 and 1992. From Table 6 the proportion of undergraduate and
postgraduate students and the representation of men and women at the individual schools is obvious.

Table 5
Representation at Overall number of awarded degrees from
individual schools overall number of students for individual
schools
Type of degree (title) Percentage Year 1982 | Year 1987 | Year 1992
BSc 71.4 21.8 20.0 23.6
MSc 85.7 16.3 16 11.1
PhD 85.7 57 5.7 5.1
Dipl. Ing. 143 18.2 18.1 19.1
Table 6
Type of students (in percentage) Year 1982 Year 1987 Year 1992
Undergraduates 449 43.2 58.3
Postgraduates 55.1 56.8 41.7
Male 79.2 75.6 77.6
Female 20.8 24 4 22.4




Numbers and Teaching Duties of Teachers

In the investigation of the numbers and duties of the teaching staff we were interested in the proportion as
regards the individual pedagogical categories; further, if teachers work full time or part time, the numbers
of the technical staff and the proportion of this group in the total number of employees. We further
investigated the participation of the students in the teaching process and the extent of teaching duties in the
respective categories of teachers. All these data were followed from the point or their development during

the recent years.

Some of the results of the mentioned investigation are shown in Tables 7 and 8.

Table 7
Teachers - Percentage Year 1982 Year 1987 Year 1992
Professors (Prof.) full time 279 28.7 31.8
Associated Professors (Doc.)  full time 22.6 21.5 21.1
Assistant Prof. full time 49.5 49.8 47.1
Table 8 )
Approximate scope of teaching duties hours Year 1982 Year 1987 Year 1992
per week
Professors 89 8.7 8.1
Associated Professors 7.9 7.8 82
Assistant Professors 9.4 9.9 9.8

Correlation Analysis of the Data Obtained

At the end of the statistical processing of the obtained data we carried out a correlation analysis of some of
the sets to determine the mutual connection of the selected factors, particularly in connection with the
number of teachers.

It is, however, necessary to take into consideration that the size of the schools filling in the Questionnaire
varied considerably and that all schools did not answer all the points. An exceptional position is held by the
University of Essen, where the number of students studying Civil Engineering and Surveying represented
in the year 1992 53 per cent of all the students, i.e. 12 195 persons . The second place is held by the
Faculty of Civil Engineering of the Czech Technical University of Prague with 4101 students. Only one
more school has over 2000 students while the remaining schools have less than 2000 students.

If we express the relation between the number of teachers and the number of students of Civil Engineering
by means of linear regression we obtain the relation.

The number of teachers = 5,3289 plus the number of students multiplied by 0.091
This means that if the number of students increases by 100 the number of teachers increases by 8 or 9.

If we consider the number of teachers corresponding to 100 students we find that at 19 schools this
number is less than 12. Six schools employ 14-20 teachers per 100 students while at one school this
number varies between 26 and 28.

If we take into consideration the average number of teachers per 100 students in the years 1982, 1987 and
1992, the corresponding values are 11.9, 10.6 and 9.5 which means that the number of teachers has
considerably decreased. In these evaluations, however, we must consider that the data for the years 1982 -
1992 were supplied only by about 40 per cent of the schools contacted.
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It is further interesting that the more teachers there are per 100 students, the greater is the extent of their
teaching duties. The correlation coefficient between the number of teaching hours and the number of
Assistant Professors per 100 students is 0.25, the correlation coefficient between the number of teaching
hours of an Associate Professor and the number of teachers per 100 students is 0.24, and the correlation
coefficient between the number of teaching hours of a Professor and the number of teachers per 100
students is 0.20.

We further investigated the scope of teaching duties of teachers according to the different countries in
which the schools are situated. In the case of Professors the teaching duties fall into two groups. The first
group is e.g. Canada, The United States, the Czech Republic and the Slovak Republic, where the number
of teaching hours is six hours per week. The second group includes Germany, Poland, Romania and
Denemark with about 10 hours of teaching duties per week. The teaching duties of Assistant Professors are
the lowest for example in Germany, the United States and Canada, where they vary about 6 hours per
week, while in Denemark, Poland and Romania they are about 12 hours per week. In the Slovak Republic
the teaching duties of Assistant Professors are about 16 hours per week and in the Czech Republic 20
hours per week. '

Summarizing Conclusions and Recommendations

The teaching of Civil Engineering and Surveying is carried out for the most part at Universities (48 per

cent) and Technical Universities (45 per cent) which are directed mostly by independent Deans (52 per
cent).

The interest in the study of Civil Engineering is most frequently promoted by admitting students to study
without entrance examinations (46 per cent). Some schools, however, limit the number of applicants by
requiring a certain level of study progress at the secondary school. Where there is a great interest in the
study and the capacity of the school is not sufficient, the number of new students is limited by entrance
examinations (31 per cent).

Except the basic full time study (day study) of Civil Engineering and Surveying the schools offer the
possibilities of participation in corresponding courses and evening study (27 per cent).

The basic time unit into which the teaching is divided is the semester (92 per cent).

In the curricula of undergraduate study the subjects focussed on Civil Engineering (33.3 per cent)
predominate over subjects including the basic sciences (29.5 per cent). In the case of postgraduate study
there is an unambiguous predominance of subjects concentrating on Civil Engineering (52 per cent). As
regards doctoral studies the main emphasis is laid on the final work (50,77) and on subjects concentrating
on Civil Engineering (35.2).

The first year of study includes mostly subjects from the sphere of the Basic Sciences (96 per cent),
Humanities (76 per cent) and partly of Engineering Sciences (52 per cent). Some schools include the
subjects concentrating on Civil Engineering already in the first year of study (15 per cent).

The second year comprises subjects from the field of Engineering Sciences (36 per cent), Humanities (19
per cent) and subjects concentrating on Civil Engineering (12 per cent). In the third year the subjects
concentrating on Civil Engineering (65 per cent) and on Engineering Sciences predominate.

The most frequent form of teaching in the case of undergraduate study, postgraduate study and doctoral
study are lectures (58.1, 56.8, 58 per cent). The second place is held by projects (12.7, 16.9, 27.9 per

cent). The extent of laboratory assignments is surprisingly about the same for all the forms of study (14.8,
10.9, 11.9 per cent).

The average weekly extent of teaching does not differ substantially as regards both undergraduate and

postgraduate study (25.2 hours per week, 21.9 hours per week). In the case of doctoral study it is
considerably lower (9.6 hours per week). ’

The average recommended duration of study concerning all the three forms of study mentioned (3.7 years,
3.3 years, 2.9 years) is as a rule exceeded by one year on the average.
7



The study specialization most frequently mentioned is Building Construction (83.8 per cent) and
Environmental Engineering (66.7 per cent). While the number of students choosing the former
specialization is rapidly decreasing the interest in the latter is steadily increasing,

The conclusion of the study has mostly the form of a final examination (69.6 per cent) and also diploma
projects and theses are often elaborated and defended.

The schools offer most frequently the awarding of the MSc degree (85.7 per cent) and the PhD degree
(85.7 per cent). As regards the schools under investigation the titles of BSc. and Dipl. Ing. have been most
frequently awarded in the recent years and the percentage of their occurrence has remained stable.
However, an interest in undergraduate study at the expense of postgraduate study is on the increase. The
number of women students increases very slowly in comparison with the number of men students (22.4 per
cent, 77.6 per cent).

As regards the proportion of Professors, Associate Professors and Assistant Professors during the recent 10
years, the number of Assistant Professors is decreasing and the number of Professors is increasing, while
the number of Associate Professors is on the decrease.

The correlation analysis has shown that in the future a reduction in the number of teachers per 100
students should not lead to an increase in the extent of their weekly teaching duties in the realization of the
teaching process. (In the case of higher concentration the teachers show a paradoxical effort to increase
the number of their teaching hours.) The number of teaching hours as regards the 1nd1v1dual categories of
teachers should assume acceptable proportions.

G DATA CONCERNING THE WORKERS PARTICIPATING IN THE
REALIZATION OF THE PROJECT

The Working Committee for the Comparability of Curricula and Systems of Studies of Civil Engineering
was entrusted with carrying out the investigations. The Head of the Working Committee is the Vice-
President of AECEF Professor Y. Zech from the Catholic University of Louvain. Associate Professor Ivo
Vavra, Secretary of AECEF, from the Faculty of Civil Engineering of the Technical University of Prague,
was entrusted with the dealing with the organizational and administrative work connected with the grant.

The basic Questionnaire which arose by an adaptation of the two original versions elaborated by Professor
Zech and Associate Professor Vavra was graphically represented in the text editor Word for Windows by
Mrs. Dagmar HanuSova, member of the Computing and Information Centre of the Czech Technical
University of Prague at the Faculty of Civil Engineering.

The preparation of the data for statistical processing and their storing in the database under the respective
Windows was carried out by Ing. Jan Maly, member of the Department of Building Technology of the
Faculty of Civil Engineering of the Czech Technical University of Prague, who also performed, in co-
operation with Associate Professor Ivo Vavra, the fundamental statistical processing of the data obtained.
The carrying out of the correlation analysis concerning the selected data groups was entrusted to Associate
Professor Daniela JaruSkova from the Department of Mathematics of the Faculty of Civil Engineering of
the Czech Technical University of Prague. Professor Jifi Witzany, President of AECEF, and the members
of the Board participated in the elaboration of the final report. This report was translated into English by
PhD Zdena Jenikova, external member of the Department of Languages of the Faculty of Civil
Engineering of the Czech Technical University of Prague. The final accounting of the project was carried
out by Associate Professor Ivo Vavra, Secretary of AECEF.

The text of the Report was copied by Mrs. Dagmar HanuSova.
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H APPENDIX

1. List of schools*participating in the project by filling in the Questionnaire of AECEF.
2. Questionnaire of AECEF.

Fig. 1. List of the schools offering Civil Engineering and Surveying Courses of study that have filled in
and returned the Questionnaire arranged according to the overall number of students.

Fig. 2. Representation of the individual subject groups in undergraduate, postgraduate and doctoral study
of Civil Engineering and Surveying.

Fig. 3. Representation of different types of teaching of Civil Engineering and Surveying in
undergraduate, postgraduate and doctoral study.

Fig. 4. Correlation Analysis between the number of teachers and the number of students.



Appendix 1.
List of schools participating in the project by filling in the Questionnaire of AECEF.

*

[No Name of school Town State No of students|
1 Universitat - Gesamthochschule Essen Essen Germany 12 195
2 Czech Technical University Prague Czech Rep. 4101
3 Technical University of Darmstadt Darmstadt Germany 2372
4 Technical University of Berlin Berlin Germany 1381
5 Technical University Munich Munich Germany 1351
6 Technical University of Wroclaw Wroclaw Poland 1351
7  Universitatea Tehnica Di Cluj-Napoca Cluj Napoca Romania 1284
8 . Rhur Universitat Bochum Bochum Germany 1147
9 Gh. Asachi Technical Universitat Iasi Iasi Romania 1143

10  Technische Universitat Carolo-Wilhemina Braunschweig Germany 1015
11  State University Lvov Polytechnic Lvov Ukraina 900
12 Iowa State University Ames USA 792
13 Universidade de Porto Porto Portugal 690
14  University of Florida Gaines Ville USA 568
15 Technical University of Szczecin Szczecin Poland 558
16  University of Transport and Comunication Jilina Slovak Rep. 492
17 Technical University of Cottbus Cottbus Germany 431
18 University of Sherbrooke Sherbrooke Canada 395
19  University of New Brunswick Fredericton Canada 380
20  University of New Hampshire Durham USA 316
21 Engineering College of Odense Odense Denemark 270
22 University of Southhampton Southhampton UK 246
23 Vrije Universiteit Brusel Brusel Belgium 235
24 Marquette University Milwaukee USA 230
25  University of British Columbia Vancouver Canada 160
26  University of Missoury - Kansas City Kansas City USA 85
27 Technical University of Budapest Budapest Hungary -
28 Universidad de Granada Granada Spain -
29 Institut. of Struc. Eng. London UK --



"ApNis 0 We3SAs pue BINoLUND JO UYDIBasal UM Pajosuund suonssbins 1a41o isi| eseaid nok [jim ‘alreuuonsanb ayj Jo pus ayy Iy
"Allenpiapul paysiiand &4 jou {jim pue AJuo O1ISIIRIS 10) Pasn a4 |iim usAlb eiep euj |y
"uanlb suofsanb auyy Ajosu.ip Jamsue Jouurd NOA 3seD UL BIEp JoyI0 (B 10 ‘ejep Arejuswsddns Jayung Buialb sjou B exew oses|d

:alreuuolsanb syy Bupeidwos uosisd e jo sweN

uosiad jorjucn

[rew-3

"ON Xe4/0p090 ‘Jeulsiu]

"ON 8UOYd/op09 "1euay|

Aiunon

8p02 |B1S0d

alels ‘Al

x0q Od

'ON B 19819 uoRNYISUl

aweN JO ssalppy

NOILLNLILSNI 4O NOILVOIdILNIdl &'}

olgndsy yoezy ‘g enbeid 6z 991 ‘L eaoinyey ] ‘Bunissuibug IND JO A}jnoe JBLIEISI0BS 43DV 8Y) O} UIN}as 8SES|d

Apnjs Buniesuibug (11D JO B[NDLLIND JNOGR 2JeUUOI)SINT)
sannoed Buussuibug A1) Jo B[NDLLINYD JO UYDIRasay : UOISSIwwod Bunjiom
sonnoey BuussuiBug [a1) ueadoinyg jo uoljeIdOSSY YL - 490V

ol SN S B bk By R I B S B B S S B O O B B B W



slsylo .

x

uosiadileyn

Juswipedsp jo pesH

Ajnoey Jo uea(y

uoneziueblro
JO fediounyg

»

‘Bu3z IA1D J0o jo0Yos

Buyssuibug jo
Ajnoe4 e apisul “daq

"Bu3 IO 40 Ainoe

uoneziuebio
Buiiesuibua
A0 Jo adA |

8o(308.d 10} SjuswWaInbay

(Suoissiwpe Jo ‘ON paxiy)
wexs aasedwon

(palinbal |aAs) paxiy)
wexs aoueljug

WEXa INOYIM

UoISSIWLIPE 10}
sjuswalinbay

*

oluydsh|od

|O0YOS [eoIuyoa |

,S8]008 S8puRIY),

[ooyos Buussuibug

ANISIBAIUN |BOIUYDS | uonnysul

. Ajsiealun 8yejdwon jJo adA)
X uonnyisu|

S9}ON SBA JO dWEeN

NOLLNLILSNI 40 NOILVOIdILN3Al q°t

-c




{’AUN 8Y} AQ paziuebiQ

¢ SHUSIA AuBlW MOH

soys Buip|ing JO YSIA

¢,sked oupa

JHoaans [eioueul

¢ AlUN 8yl Ag paziuebl)

¢, Dol syoam Auell MOH

S} UOIJONASUOD Uj IO
S821J0 JUBYNSUOD U]
spowuad Bulued|

ASTEIR)

¢sinoy Apnis [euoido

¢(S1paJo)

¢sinoy Apnys Aiojebliqo

Apnis Jad sinoy
|B101 AuBLL MOKH

;891Bap JnoyIMm

£,981b3p Yim

payoeau Apnys 1ad
sieak Auew MOH

£,931b3p oYUM

¢,991b9p yum

pspuswwodal Apnys Jad
siesh Auew MoH

;ApNIs 1ad je10}

S}ipa4o Auew MOH

¢{APNIS Jad [e1o} sinoy
iMoom Jad LI00ISSE|O AuBW MOH
00} 00t 00} 001 301
S8IN1097
sjuswiubisse ‘qe’
9YS "P|Ing B UO HIOM + USIA
Sleuiwsg syo9fgns jeuolssaoid
syoslold 39 Ul UOHBIUBDUOD
00} 001 001 00} jejol
("010 'sissay) ‘ewo}di(]) Hiom |eul
("0 “"bus *dsuei] ‘ubisep [9913)
39 Ui UOIJBIUBdU0D
(039 *solnelpAH 'soness)
. saousios Buusauibug
S80US|0S S8ljluUBWNH ¢seale Buimoj|oj ayy o
"[qns 1e01191083-S80Us|0S OISEY | POI0ASD S WNINDLLIND JO 9% 1BUM
N/A Y0 '‘aud “OS 0S4
S910N ‘Jenpesd | ‘jenpeib 98.168p Jo 8dA}
150d 1Bpun

30 NI NOILVZITVIO3dS ANV 3349D3A ¢

...m,l



s1eYo ,

¢Apnis jo pus oy}
MOJ|0} Y ISNIN

Hels ) S50p Usym

¢,BUO| MOH yosfoud ewodig

JEEYN
SESCETIIN ¢ siseq weiboud
“I1saWeg Apn1s noA si eym

wexo [eul4
109(o.d ewoidig $904Bap yoIyMm 10}
SEETN pUe %I0M |euld
. jswesboid Apnis
Apnis aoueisIq ajenpeliB-uou pue
bujuaas ayy uj ‘pelb 1850 nok og

X
S9JON SOA

DNIHOVIL 30 40 NOILLVZINVDHO q'e

¢ pozieloads sjuspnis
aJe Jesh yojym woli4

("lgns |euoiIss8}0.d)
30 Ul UORENUSDUOD

$90Us|0s Buussuibug

S80UBIOS "uWNH

s1o08{gns |eonalo8y)
- S80U8I0S 2I1seg
:SUOSS8| Ul papnjoul
[gns asay} s1e usypp

ssepnis 1daooe "dap
INOA S90p Jeak Yyoym uj

S910N

BRO

JesA
pIg

N JesA
pug 1SE

ONIHOVIL 30 4O NOILVZINYDHO e'¢

IV.I



sIeYl0 .

{(eam Jad sinoy)
sannp Buiyoes

(AUBW MOH $18Yoea} Sk sjuapms
$HELS [BO1UY0a} YON MOH
SIUEB)SISSY
"J014 00SSY (Moom Jad sinoy)
S10S8S88)0.1d saynp Buiyoes; ‘xoiddy
swi} Yed
awn (N4 $SIUBISISSY *JOId AuBlW MOH
awi yed
awi N4 (-00Q) ¢°101d°008sY AuBll MOH
sl ped
aun n4 ('301d) ¢,5108$8301d AuBll MOH

HEIS JO "ON fejol

*

»

»

‘DUs podsuel .

PbuiAsAINg

2inonng

‘Bus [BjUsLLIUOIIAUT

uo[oNJIsuos buip|ing

SjuUapN}Ss 4O "ON
Apnjs jo
(seyoue.q) uonezielosdsg

‘ou'idig

‘avd

‘OS

84

saa1bap JO 'ON
pue saaibap jo adAy

ETEVER]

SeN

S)UapNIs JO Xag

*

sjenpelbisod

ayenpelblspun

SJUSpNIS JO 'ON |B10L

SO10N

661

/861

¢861

SIBBA

S.IN3IANLS ANV 34V1S b

G- .
[ R B B B BN OB ONEN O OE FE FH BN E B B B B B B _ BB




N/A N/A H|O|H|]O}JH{O]J]H]|O (o1 (“018 100(gns) o)y 8sun0D | "oN

Q 3 d M S ! Io180W8as)
(H) s1noy “(0) upaio (2101 Apmis
‘ 1O JBOA

S3aSHNOD 'S

(D) senbesjjod ‘(3) swexs ‘(d) s1osloid ‘(\) swuswubisse *ge| Q) sieuiwss ‘() $84n109) JO "ON 181} 910N

. ga1bap yoes yum uonenpesb
10} pasinbal s8sinod 18Y 9ses|d BIN2LIND IN0A yum uonedyand B Jou 8ABY NOA §] ")l 8s0jous aseaid BinoLund anoA yim uonedyqnd e saey nok §|

l@l

EEEEEEEEEREEEEREENEEEERNE -



I.llll.l-----nlw

Fig.l. List of the sohools offering CE and Surveying courses of study

arranged acooroling to the overall number of students.
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Fig.2. Representation of the individual subject groups in undergradua-

te, postgraduate and dooctoral study of CE and Surveying.
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Fig.3. Representation of the different types of teaching in undergra-

duate, postgraduate and doctoral study of CE and Surveying.
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