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Towards ‘The Development Of Engineering Education 'To Comply With Sociely Requirements

Mohamed A. Shama
flassan N. Kheirallah
Osnma A, F. Rashed

Faculty of Engincering , Alexandrin University
- ' Alesandria, EGYIT,

Abstract

‘The scicntilic and technologicnl development in all aspects of life is growing at such 1niz that requires continuous
updating of our universily educational system.

If we scrutinize the engineering education planning in Egypt, we realize o Iack in the existence of sociely oricnted plans
mwd prioritics. The shility of the engincer of the future to contribute actively in any development is essentinl 'for finding
suitable lechnological =olutions for our national cngincering problems. This goal can only bLe echicved through  the
development of our enginecering education and the introduction of new non conventional, and highly nceded, disciplines and
technologics.

- The gonl of this preliminary study is t5 evalunte the tendencies and motivations of the sutdents for the enrollment in the
different departments of the Fncolly of Engincering at Alexandiia University. Severnl questionnaires were designed for this
purpose. Datn from diffesent samples ol stndents was collected and analyzed, The results showed several general wends, It also
indicated the correlation between students choices and their estimation of the available job opportunities .

In order to exploit the benelits of this study, an integrated enginecring cducational model is suggested. This model takes
into consideration the main televant parameters: 1- students trends and motivations, 2- rcquircincnls ol industry and society,
3. capabilitics of the different deprtments of the {aculty of Engineering. '

Introduction

The main role bf engineering cducation is to provide the socicty with qualified personnel capable of leading its way to
technological advancement. The ever increasing demands necessitates the continuous development ol engincering education,
‘This development cannaol take place successfully without taking into consideration all relevant factors affecting the cducation
process. The engincering cducation can be viewed as a production process, as shown in Figure 1, leading to the possibility of
the adoption of Total Quality Management TQAY principles. In this process: :

f- the university plays the role of an industrinl or services enterprise,

2- the students and the society problems represent Uie raw mnterials,

3- the engincering ginduates and the research outputs are the end products,

4- the staff members and the faculty facilities are the machines and tools,

5- the continuing cducation and the cducation development are the maintenance for both the products and  the enterprise.

In this context, it is expected that the end product, the engincering graduates, must comply with the socicty requitements,
the end uscrs, from both aspects of quality and quantity. In most education systems, engineering assessment sud acereditation
boards make sure that the quality of the graduates meets certain standards, However, genernl procedures 1o decide on the proper
number of graduates in ench discipline seldom exist,

Englneerlng educatlon system In Epypt -
Engincering education in Egypt follows n 5-year systcmn; a preparatory year and four years of specialization. A major

“concern to all administrations of fecullics of enpincering is the way to distibute graduates from the preparatory year among

the different departments, ‘The procedise eimrently adopted at the Faculty of Engincering, Alexandiin University, tnkes into
consideration the following: :

1- students wishes,

2- students grades at the end of the preparatory year,

3- students grades in certnin cowrses,

4. success in qualifying cxams,

5- number of students specificd by each department.

It is clenr that job matket requirements have no influence on the students admission to the dilferent departments, Tu [act,
it it aceustomed that more students be allocated by departments of greater capabilities and luger stafll members independent of
the prospects of job opportunilies after graduation. We believe that a more appropriate distribulion system must be based on
the following pillars:

1- students trends and motivations,

2- requirements of industry nnd society,

3- capnbilities of the different deportments.
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o onples:

- If a large number of students wish to enroll in a certain specialization and the concemed department has the capability
to admit them, naemployment among the graduates will result if the job opportunitics are insufficient.

2- Suppose that reqpiitements for a certain specinlization increascd without corresponding increase in the concerned
department capabilities, thetefore, we will be faced with either of the following prospects: 2) the department will
limit enrollment based on its capabilities ard consequently a deficiency in this specinlization will «ceur, or, 1) the
department will accept more students beyond its capabilitics at the expensc of the quality of education in this
specialization.

3- 1f the society requirements of a ccrtain specialization is large and the concerned departinent cnpabllmcs arc mluluau_
while students rcfrain from enrolling in this deparunent, we may be faced with either 2 deficiency in that
specialization or we may be inclined to force students to enroll in this department at the expense of having unwilling

. and unintarested students in this kind of study.

As a consequence of the previous examiples, the development plans of the socicly may be hindered. In order to come up’
with a mathematical mode! for the proper distribution of students among ditferent departments, a project hins been initiated to
access the influence of the previous three mentioned fuctors. This project comprises two (fhascs:

1- Phase onc is concerncd with data collection of: a) current and prospect job opportdnities in the Gifferent enginecting

disciplines, b) actual capabilities of the different departments and their expansion plans, ¢) students motivations ol
trends and fuctors affecting their decisions.
2- Phasc two is concerncd with the interpretation of these data and the translation of the resulls into parameters in the
proposcd  mathematical model.

Questionnalres and data collectlon

I'hase one of the project has been initiated and several types of questionnaires were designed to cover both the job i ot
reduirements and the shirdents motivations, Up wtil now, only data fom the Tatter has been interpreted,

A questionmaire has been disttibuted amonyg prepasastory. year students in November 1993, two months sfier enrollinent at
the Faculty of Engineering. The same questionnaire was redisiributed in Mareh 1994, alter the beginning of the second 1,
in order to assess the change in students interests after passing the first term examinations and after gaining  enongh
experience about the Faculty enviromment. In March 1995, the same gronp of students wet
different depurtments nccording to the constraints set by the Faculy,
students at the preparatoty yeor in 1994/1995,

In each sounding, the data collected represent about 90% of the students population.

¢ probed again alter joining the
e same procedure was repeated for the new jntale of

Data analysls and discusslon

The first two columns in Table 1 show the variation in the tendencies of the same group of preparatory yesr students Lo
enrollment in the dilferent departments from November 19973 vnul Manch 1994, More than 55% of the students wish 1o cinoll
in cither the Computer or the Electrical Engincering Departments, [t is worthwhile 1o notice that the denands for enrollnicnt
1o the Computer Departinent decreased in the second semester sowmnding. The same tendencies were noticed on the sitdon
intake of the subsequent year. No doubt that new students entering the Faculty of Engineering are more attracied by Lot the
software and hardware aspeets of computers. The third column in Table 1-shows the distribution of the graduates of the suac
group among the different departments according 10 the criteria set by the Facully, We can notice that, despite the baoge
. demand, only 7% of the students-are allowed 1o join the Compuier Departinent due to its imited capabilities, wiile 20.7% wa
forced 10 join the Civil Engineering Department Heeause of its larger capabilities.

Table 2 represents the reaction of the same group of students alter joining the differemt departments. 94.4% of the
students who joined the Computer Department stated that this was done according 1o their lirst choice. However, only aliowt
83% tealized that this type of study actually maiches their preference and would have joined again the same department if
given the opportunity, Conversely, only 63.3% of the students joining the Mcchanical Engincering Departiment stated that
this was their first choice and 66.3% steted that they would have joined the same department again.

Figure 2 shows the students choices of departntents according to- sex. As expected, most male and female students
preferred o join the Electrieal Engincering Department followed by the Computer Depantment. However, the third choice wus
the Mechanical Enginceting Depottment foe snnle sinlents wel the Architecture Engincering Depuattment for femnle sindents,
This tendency is probably due 10 both the nmture of the study and e subsequent work envitomment. When asked alout the
reason fot their chivice of distipling, only dite thitd of both fesle and mate smdents sthibuted 3t o their eapectation ul the
availability ol job opportubitics wfter thicir graduation. Their anticipation of 1he sialune of the stody was the main teanon Tog
theit choice, ,

Tableg 3 il 4 ghow the reason for stedents choice based on the chiosen depattment . The sometimes large vatialion
isél\vcu\ th two soundings imdicate the wneertainty of the studens die 1o insulficiein infonmation. bi any case, the fanily
‘lh”h('h(c ont the $mderits decision making is Almost nonexistent, When asked where the students eapect o wolk, 89.3% chose
ll\c |vr|vnlé Scunr indicatiig their kn()b\ll(])'l. md voderstanding of the new tiends jo ihe cconomy. 11.3% slulul that they
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capected to work in the engineering family husiness specially amonp those, who chose Civil and Architecture Engin
Departments. About 7% stated that they do not expect to work in the engineering profession st all after their graduation.

Concluslons and reninrks

This study indicates the importance ol f{inding an siequate means for the admission ol cngineering students
il . -at engincering departments in such a way to meet the socicly requircments without forcing students o study ¢
diseiy ines against their wishes. ‘The proposcd eduction model takes into account all relevant factors since it materializ:
. society/university interaction. However, the proper adoption of the model requires reliable data and a means to p:
sulfic ent information to students, belore and aflter entering the Faculty of Enginecring, on the nature of the study
dilfer-mt enginceting disciplines and the current and prospect job market opportunitics.
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Inble 1 Students choices for the enrollment in different departments;

Department, | November 93 | March 94 Actual
%e % - enrollment
' T ' %% .
Civil ., 3.9 7.7 20.7
Architecture 14.2 1.3 6.4
Mechanical 0.1 . 11.0 17.5
Production 0.7 3.9 9.5
Marine -, 2.7 2.4 23
Textile . 0.7 2.0 3.0
I:lectrical 28.1 37.3 234
Computer 322 18.0 1.0
Nuclear 0.8 1.3 0.8
4.4 8.8

Chemical -

4.4

Table 2. First-year students opinions alter joining departments in March

1 Choose same

Department | Departinent Study
actual choice matches department
%o preference again
. | % %
Civil 72.7 78.0 8§1.3
Architecture 90.2 94.1 843 -
Mechanical 63.3 693 60.3
Production 73.2 80.5 82.9
M:rie 774 80.6 77.4
Tedile . g1.1 67.6 64.9
Elcctrical 91.1 82.8 82.2
Conputer -~ 94.4 82.9 83.3
83.1 76.3 78.0

Chemical




Table 3 Reason for students choices of different departiments in Novemb

Department .| Personal Job Family

: motivation | opportunity request
. Y% % Y%
Civit - - 60.0 -30.0 ~10.0
Architecture | . 86.5 1.5 2.0
Mechanical 70.0 29.7 -
Production 57.1 : 42.9 S
Marine - . 522 47.8 .-
Textile-- =~ 1~ 40.0 . 40.0 . 200
Iilectrical - - 63.5 . - 33.2 3.3
Computer -} = 63.5 33.2 3.2
Nuclear 606.7 16.7 16.7
Chemical . 85.7 T 7.1

Table 4 Reason for students choices of different departments in April 95

Departiment | Personal Job Family
' motivation appotuinty request
- : %o % Yo
Civil 55.7 32.9 1.4
Architecture 82.8 12.5 4.7 -
Mechanical 64.1 35.9 -
Production 61.1 38.9 -
Marine 80.0 20.0 -
Textile 37.5 . 062.5 -
Electrical 50.5 36.5 7.0
Computer 61.0 32.4 6.0
Nuclear 85.7 7.1 7.1
Chemical 70.6 23.5 5.9
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