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PREFACE

In response to the request of the Government of the Republic of the
Philippines, the Government of Japan has decided to conduct a Basic Design
Study on the Profect for Providing Equipment for Fducational Strengthening
in the Polytechnic University of the Philippines, College of Engineering
and Architecture and entrusted the study to the Japan International
Cooperation Agency (JICA). JICA sent to the Philippines a survey team
headed by Dr. Masazumi Kumagai, Associate Professor, Department of
Electronic Bngineering,; Sendai National College of Technology, from 28th
of November to 218t of December, 1989.

The team exchanged views on the Project with the officials concerned
of the Government of the Philippines and conducted a field survey in Santa
Mesa, Manila. After the team returned to Japan, further studies were made
and the present report has been prepared.

1 hope that this report will serve for the development of the Project
and contribute to the promotion of friendly relations between our itwo
countries. )

1 wish to express my sineere appreciation to the officlals concerned
of the Government of the Republic of the Philippines for thelr close

cooperation extended to the team,

March, 1990

WMQW%

Kensuke Yanagiya
President

Japan International Cooperation Agency
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SUMMARY

_ The*cérg"of'the industry struecture in the Philippines had been a
?rimary iﬁdUStry based on ﬁhe traditional agriculbture . Following the
tendency of'thé timés In 1950'8,-the'prqm0tioﬂ of indugtrislization was
taken as'one:of‘the important policies, which was quite successful in the
 60's and 70's. Bubt the second oil crisis beginning at the end of 1979,
affected seriously the economy of the Philippines which had not fully
_deVelbp@d yet. In the 1980's, the domestic economy continued to be
oﬁershaddwéd'by the staghétibn and confusion, causing to aggravate the
social unrest of the Philippines constructed on a fragile socio-economic
foundatlon. '

' ‘The Aqu1no government emerged under these conditions in February,
1986 w1th her basic policy of the Medium Term Philippine Development Plan
~for 1987 to 1992_and her slogans of recovering democracy, developing rural

areas,_and reducing régional differentials, has been trying to correct
_sddial inequalities. The goals of the policy is to provide equal
_opﬁortunity and improve the:qﬁality-of education from the standpoint of
the socially &eak'based on the recognition that "improvement of education
éﬁd‘tfaining“ is essential for achieving the goals. The goals wers
specified as follows: - _ o |
(1) to correct of inequality of eduéational opportunities,
(2) to improve the quality and the contents of education and
:tfaining, and . _
.(3)_td increase employment, productivity and self-reliance, and to
promote human resource development in order to realize the
‘economic recovery and growth.

- The fact that the enrollment rate bf the elementary education reaches
'nearly 90 percent shows that the people are highly interested in education
.1n the ?hilippines.' The people have a strong desire for the secondary and
_ highér é¢uc&tion= The number of schools in the country -as of 1986 is,
33;156:é1¢mentary'schools, 5,375 secondary schools, and 1,078 universities
_or chleéés with the total number of'students of more than 13 nillions.
There éré,zéj gtate universities and;colleges and some other private ones.
. The'Nétibnal Capital Region'hgs 176 universities and colleges, 16 percent
.éf'éll;'ahd about 34 percent of all the students in the country,
indidaﬁihg'a.tendency_of naldistribubion to the capital. In fact, each



local Reglon has a substantial numbsr of universities and colleges, but
high quality education is available only in those located in Manlla except
some local state universities. In such relatively well-equipped
wniversities, however, the departments of enginsering and technology have
insufficient facilities and equipment for experiments and training.

Though experiments and training are essential for the education of
engineering and technology, many unlvergitisg have dlfflculty-in gecuring
necesgary facilities and equipment and personnels due to the shortagse of
the operation budget. Furtherﬁore, the fact is that many siudents geeking
for the terbtiary education are forced to give up or leave school because
of financial problems. It is a pressing need for the Philippines aiming
at economic récovery through industrialization to train engiheers who can
offer effective labor power in each field of industry. Thus, 1t is a great
tesk that should be tackled in the years to come to provide a high quality
education with a small amount of school expenses to the students who wish
to become engineers. |

Polytechnic University of the Phillpplnes (PUP), based on its
educational ideology, aims at providing opportunities of tertiary
education with a small amount of school exPénses to the young people from
the familieg of low income as many as possible. PUP, embracing 43,500
students, is the largest university in the Philippines as far as the
number of students is concerned, but the school expenses per one student
is about 690 peso per semester, much lower than that of University of the
Philippines, one of representative state universities, which amounts to
_ about 2,150 peso.

In the Phlllpplnes, there are many cases that a student temporarily
leaves his school and will return to the school after he finds a job.
Therefore, PUP has a unique educational system called Ladder Curriculum in
which a specific skill can be given to a student in every grade so that
the student, whe ig forced to leave school due to a financisl reason can be
employed easily. '

This educational policy of PUP aims at coping with the current lssues
of the Philippines. In PUP, however, where a nunber of students are
enrolled, 1ts educational facilities are quite inadequate, inducing the
mnexported situation affecting the educational standard. Most of all, the
College of Engineering and Architecture (CEA) which is to provide the
education in the fields of engineering and technoibgy iécka propér

facilities and equipments indispensable for experiments'dnd training, so



" hat effective education is not available. In overy department, only a
limited number of 5tudenta can use the educational equipment at the same
time within a limited period of time due to large number of students

compared with those of the eguipment.

In order to solve the current.problems by completing and expanding
CFA; PUP made an appropriation of 96 million peso following its owh five
year development plan for COnsfructing new bullding in CEA, and was
obtained the approval from the government. This project is planned to
start working in the first half of 1990. The planned building is five
storied reinforced concrete building with its total floor area of about
12,000 m?. In ite 1st to 4th floor, if provides the rooms of laboratory,
training and workshop of each department as well as the common space such
ag the administration office of the College, AV room, a library, etc. 1In
8 portion of the 5th floor, it provides an auditorium with its capacity of
300 persons and a canteen. It is planned the other portion of the 5th
floor and the 6th floor could be extended in future. The construction of
the building is planned to be commenced in March of 1990 and be completed
by April of 1991,

From these backgrounds the government of the Philippines requested
the government of Japan for the grant aid for providing educational
equipment to CEA. The content of the request is the supply and
installation of the equipment of 13 fislds ineluding 11 techmiecal
departments, general basic science (physics and chemistry) field and
éuppleméntal educatlonsl and administrative field common to all the

departments in the newly comstructed buildings of CEA.

REQUESTED FiELDS

Existing : Newly Established Supplemental
Departiment Department Field

Computer Engineering Chemlcal Eng., General science

Civil Eng. Geodetic Eng. {Physice & Chemistry)
Mechanlcal Eng. Sanitary Eng. Supplemental
Industrial Eng. - Mining Eng. ~educational equipment

Electric Eng.

BElectronics &
Conmunication Eng.
Architecture




The field survey wag conducted from November 28 o Docember - 21, 1989.'__
Baged on the results of the survey, the educational sontents’ and curricula
of CEA weré analyzed, and the basic design was. formulated with an
appropriate scale considering the level of administration and technology.
The four newly established departmsnt were requested to. be included in the
Progect. However they are merely in'a planning stage in the present time
and not have any achievement, More specifically, Geodetic Englneering and -
Sanitary Engineering are inclnded in Givil Engineering courae, and can_be
covered by the existing civil engineering éouro * Ghemical Engineering
and Mining Engineering are underdeveloped flelds in the present '
Philippines where it is diffienlt: for the student to find- employment
immediately after the. graduatlon due to the. fragile social basis,
Furthermore, from view point of the planed gcale, the educational
effectiveness of their equipment seem’ lower than thosge of the ex1sting
department as many large size machine are requested in- the plan. '

From these angle, the newly established departments will be
eliminated from this Project.

The required eqnlpment in this Pro;ect hasg been selected based on
the educational curricula of the recipient s;dea As the number of CEA
students is lérge, it is pianned a common subject among~the'dé§&rtments
will use a common laboratory in the Project. -Based on this, the layout

~plan of the equipment in each room was prepared and thén'tne requested
quantity of the equipment has been decided. The coordination with the
construction plan of the new building of CEA has been also taken into
congideration. '

The outline of the main plannéd equipment in the basic

design is shown in the following table.

|



SUMMARY Or REQUES’I‘ED FIELDS & I'TEM OF EQUIPMENT

Communication
~ Engineering

communication circuit, Measuring instruments,
others.

.Reqﬁestéd Field Item of Equipﬁent Quantity
Gomputor “Porsonal computer(practice/GAD), Micro- 53
Engineering computer trainer, Related equipment,

Measuring instruments, others.
Givil M&terial_testiﬁg machine(Universal testing 106
Englineering ‘machine, Consolldation testing machine,

o , others), Plumbing equipment, Testing

-eguipment of soil, concrste, morial, stec.

Geodetic equipment, Related measuring

instruments, others.
Mechanical Machine tool(lathe, milling/drilling/press 112
Engineering machine)}, Cut away engine model, other model

: : . for practice, Experimental equipment for
refrigerator/heat exchanger and heat
conductivity, Training equipment for cast &
- weld, Related measuring instruments, other.
Industrial Work analysis equipment(Video, ete.), 26
Engineering Equipment for photograph, block copying
: : printing, others.
Electrical Training equipment for electric motor/ 59
Engineering transformer/powsr supply/electric circuit/
R controller, Measuring instrumenis, others.

Eléctfdﬁics & . Training eQuipment for electronic circuit/ 48




CONSTRUCTION SCHEDULE OF THE NEW CEA BUILDING

1989 1990 BTN

bec. | dJan. | Feb. | Mar. | Ape. Mar. | Aor.
| Feb. pr o

fArchitectual Designing
Boring test

Analysis of B.T.
Leveling of the site
Detailed Design

Cost, estimation
Selected of contractor
Constraction contract
Verification
Construction works

=

The supply and installation work period of the Project is
approximately 8.5 months. Undertaking by both government are shown in the

table belov.

Undertakings by Japsnese side

(1) Procurement of equipment

(2) Transportation to the Philippines and internal trangportation
(3) Installation of equipment

(4) Test run, adjustment, training, ete.

Undertakings by Philippine gide

(1) Floctrical works '
Substation power t.ransmlsmon/trunk 11ne/11ght/ ou‘c.let, etc,

(2) Water supply and drainage. _

(3) Equipment/furniture.

(4) Necessary procedures for custom clearance of the equipment,

{5) Cost for operation/malntenance. .

-— vi —



PUP, being the implementing agency of this PrOJect i3 responsible
for all the works involved in carrying out this Project. The related
organization of PUP in the project is composed of two departments headed
by each vice-president in charge. One ig Administration and Finance
Department'which ig in charge of services of designing, cost sstimation,
contréct'and-supervision concerning the construction of the new CEA
bﬁildihg, and procurement of necessary materials and budget control
concerning the equipment provided by the Project. The other is Educational
Affairs_Dépértment in charge of the educational affairs of all the
departménts in CEA. As for the supplied squipment, plans of layout,
management and usage will be made based on the consideration of the
coordination with the educational plan, aiming at effective use through
pfoper maintenance. The appropriation of the operational budget of CEA
wiil be included in the gentral budget of PUP. Personnel expenses will be
allotted from the item of personnel expenditure of the university-wide
‘budget, and maintenance expenses of the equipments and facilitles, from
the item of operation expenditure of the same budgst.

The objective of the Project is in conformity with the policy goals
of the go?ernment of the Philippines. PUP, as an implementing agency,
will also'carryiqut the construction plan of the new CEA building
following its own development plan, and keeping a close coordination with
the said goals. It is expected the supplied equipment will upgrade the
ef fectiveness of the education, providing opportunities of higher quality
education of engineering and technology to many students with small
éxpenses. The upgrading of the education in CEA will not only stimulate
other depaftments of PUP but also show a good example of improving
education to other universities; énd thereby activate the whole industry
in the Philippines. It is very significant that the government of Japan

will perform a grant cooperation to implement this Froject.

—vii—
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1. INTRODUCTION

The Aquine government, emerged in February 1986 with her basic policy
of the Medium-Term Philippine Development Plan for 1987 to 1990 and her
.slogans of recovering democracy, developing rural areas, and reducing
regional differentials, has been trying to correct social inequalities.
The godls of the policy is to provide equal opportunity and improve the
quality of education from the standpoint of the socially weak based on the
recognition that "improvement of education and training" is essential for
achieving the goals. But the confusion and stagnation of the
international economy produced by the second oil erisis beginning at the
end of 1979 gave a strong effect on the economy of the Philippines whose
social and economic foundation had been fragile., It is urgently required
for the Philippines involved in shifting herself to the industrialized
country and promoting her economic recovery, to produce well-trained
engineers who can offer effective labor immediately in each field of
industry.

Polytechnic University of the Philippines (PUP), based on its
educational ideology, aims at providing opportunities of tertiary
education with a small amount of school expenses to the young people from
the families of low income. Since PUP was originally established as a
business college, the existing 10 departments are business oriented with
practical curriculum. This educational policy of PUP aims at coping with
the current issues of the Philippines.rln PUP, however, where a number of
students are enrolled, its educational facilities are quite inadequate,
inducing the unexported situation affecting the educationsl standard.

Most of all, the College of Engineering and Architecture (CEA} which is to
provide the education in the fields of engineering and technology lacks
proper facilities and equipment indispensable for experiments and
training, so that effective education is not available.

Under such circumstances, the Government of the Philippines
formulated its own project of constructing a new building for CEA with the
purpose of improving the engineering and technology education, and
requestaed the Government of Japan for the grant aid. In response to this
request, the Government of Japan dispatched a basic design study teanm
headed by Mr. Masazumi Kumagai, Assistant Professor, Department of
Electronic Engineering, at Sendai National College of Technology, from

November 28 to December 21, 1989 through the Japan International



Cooperation Agency (JICA). The ‘teoan confirmed the background of the
request and objectives of the Project, explained the Japanese grant aid
systen to the relevant goversnment officers of the: Philippines, and
confitrmed the undertaklngs by both governmentq. After the requirement of
equipment, the opiimum scale of the_PrOJect, the organizatlon of operation
and maintenance and the effect of the grant aid were analyzed, and the
significance and appropriateness of the Projéct wers -evaluated, the basic
design of the Project .was formulated. '

This report is the sumpation of the results of the above descrlbed
study. Members of the study team, the survey itiherary, lists of_mémbars-

contacted and Minutes of Discussions are attached in the APPENDIX 1.1 -
'scll-n
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2. BACKGROUND OF THE PROJECT
2.1 Outline

2 1.1 Socic-economic Conditions in the Philippines

The core of the industry structure in the Philippines had been a
primary industry based on the traditional agriculture. But following the
tendency of the times in 1950's, the promotion of industrialization was
taken as one of the policies by the government. Then, as the protective
tariff system was introduced, and the industrialization policy for import
gubstitution in which the stress was placed
on light industries was promoted successfully, the annual industrial
production rate increased to 6 percent in the 1960's. Furthermore, in the
1970's, as a
result of the more positive policies such as the introduction of foreign
funds and import promotion, the average growth rate of GDP during this
period reached 5.1 percent in the 1960's, and 6.2 percent in the 1970's.

The world wide depression, however, which was triggered by the
second oil crisis beginning at the end of 1979, affected seriously the
economy of the Philippines. The stagnation of the world economy caused
a considerable jump in the prices of the imported goods including oil
products and drop in the international market prices of main export
commodities of the country such as sugar, coconut oil, ete.,
increased the trade imbalance drastically (See APPENDIX 2.1). As the
decreased foreign currency reserves reduced the amount of the imported
materials and industrial parts, the industry of the Philippines, which is
mainly composed of packing and assembly industries, was seriocusly damaged.

These conditions overshadowed for a long time the soecio-economic
activities in the Philippines which had been constructed on a fragile
foundation, and the recovery of GDP which turned minus in 1984 has
become a big problem to be solved. The Aquino government has
introdiuced new policies protecting the economically weak, including
reducing social inequalities, developing rural areas, fostering minor
enterprises, ete., Specifically, it has formulated the Medium-term
Philippine Development starting in 1987, and is now making an effort to
carry out the plan to achieve the formulated goals. But the

goclo-econonic conditions of the Philippines are still unstable with



such difficulties as the acoumulation of a huge external débt, and the

gtagnation of industrial activities in the country. _

Under such conditions, the labor power in the Philippines, which
is of good quality and low-cost, 1s being highly evaluated by the
Asian neighboring countries with aschbive sconomy Suéh ag NIES, With
these foreign capital flowing in, the 1hdustrialization based mainly
on the assembly and processing indugtries is proceeding gradually,

providing new energy to the economy of the Philippines.

2.1.2 Medium-Term Philippine Development Plan

The Philippines has carried out six national development plan since,
1967, unfolding positive economic development. But as a result of the
sbove described international situations, it was forced to change and
revise the goals to be achieved in the latter half of ‘the perioed. The
Medium-Term Philippine Development Plan (1987-1992) formulated by the
Aquino government declares the following four policies emphasizing the
relief to the socially weak.

{1} Alleviation of poverty
(2) Generation of more productive employment
(3) Promotion of equality and social justice

(4) attainment of sustainable economic growth

As for the premige of attaining these policies, bthe necessity of
education and training personnels was acknowledged. the goals were

specified as follows:

(1) Correction of inequality of educational opportunities

(2) Upgrading of the quality and the contents of education and
training _ .

(3) Increasing employment,. productivity and self-reliance and
promotion of humsn resources lmprovement of'medium and high
level gquality in order to realize the economic recovery and' :

growth

As the educational policies secking for equality of opportunity have

been carried out, the participations rate to tertiary education of the



people. of middle and low income is increasing. At present it is urgently
required to traih engineers in each field. in order to reconstruct the
iﬁdustrial fields in the Philippines. Above all, psople of middlé and low
income have a strong desire to go on to a technology school of the
tertiary.leﬁel. It is necegsary to provide effective technology education
and training so that these gtudents can be self-reliant in the soclety

immediately after the gfaduation.

2.2 Present State of the Education of the Philippines
2.2.1 Educational System in the Philippines

(1) Outllne of the educational system in the Philippines

The educatlonal gystem in the Philippines is divided largeTy
into two categories of Formal Education and Non-formal and Speciallzed
Education(Table 2.1). Formal education is a system in which students
proceed from the compulsory elementary education to the secondary
education and then to the tertiary education. The preschool education
equivalent to the kindergarten is also established prior to the elementary
education. Non—forﬁal education is intended for children and youth who
have not received fhe formal school education, providing language and
technical training. Specialized education is a special school for the
handicapped.

The fact that the partlcipatlon rate of the elementary education
reaches nearly 90 percent shows that pecople are hlghly interested in
education in the Philippines. People have a strong desire for the
tertiary'education, and most of the students wish to enter a school of
the tertiary 1avel. It is a big social problem, however, that the students
are often forced to give up such desire or leave school mainly for

financial reasouns.



TABLE 2.1 EDUCATIONAL SYSTEM IN THE PHILIPPINES

Type of education ILevel of School - Term of sechool
Formal education o _ o
Pre-school - Kindergarten Before 6 years old:
. S 1 to' 2 years ~. ..
Elementary Elementary 7 to 12 years old:
' gchool 6 years ..
Secondary Secondary ' 13 to 16 years old:
school 4 years :
Tertiary College & More than 17 years old:
University : R ; :
- Medieal Dept. 8 years
Law Dept. 8 years
Depts of 5 years
Engineering
Others : . 4 years

Non~formal &
specialized education

Non~formal . . Non-forual As occasion demands
achool s S

Specialized . Specialized As occasion demands
school

(2) Number of students and schools in the Philippines | |
The number of the students of the elementary and secondary ‘schools in
the Philippinés in 1984~85 reached about 12;1 million, ‘and thqsefof the
tertiary education, about 1.1 million. In the elementary education 95
percent, and in the secondary educatlon 59 percent belong to the state and
* public schools. | _ : :
The total number of the state, public and private schoolg in
1985-86 1is as follows: 2,254 kindergartens, 33,156 elementaiy‘schools;f _
5,375 secondary schools, and 1,078 univeréities and cOllegeéf(See APPENDIX
'2.2): The percentage of the private schools is low in 4-pefcenﬁ'fdr?£hef
elementary schools, though nearly 75 percent for the univeréities. ‘The
details are shown in the Table 2.2. ' ' '



' TABLE 2.2 NUMBER OF SCHOOL IN THE PHILIPPINES (1985-86)

Type of - State & Private(%) Total (%)

of school ~  Public (Z)_

Pfeéschool-. .'11257.(56) _ 997 (44) 2,254 (1h0)

Elementary 31,817 (96) . 1,339 ( 4) 33,156 (100}
~ Secondary - 3,357 (62) 2,018 (38) 5,375 (100}

Tertiary .- - 293 (27) - 1785 (73) 1,078 (100)

2.2.2 Tertiary Education in the Philippines

(1) Universities and colleges in the Philippines

. At present there are 1,078 universities: and colleges all over the
couhtry'as of 1985-86. As far as the number of the facilities is
concerned, ihe'tértiafy education provides fairly good educational
eﬁvifohménts.:;ThéSQ ﬁniveréities, though somewhat different among Region,
are loqéted SGQttering in'13'Regions including National Capital Region
(NCR). 293 dfzﬁheﬁ'aré state universities and colleges. In NCR there are
176 univérsities; 12 state universities plus other private ones. Manila
has about 16 percent of all the universities and colleges and about 34
percent of all the students in the country.

Aﬁéng'tﬁé state universities and colleges, the University of the

Philippines (UP) 1s the largest university with its principal school
in Quezon City and branch schools in the suburbs of Manila and local
sreas. The 1988 yearly records indicate that the annual budget amounts
to approkimately'701 million peso. This figure is far greater than the
amounts of other state universities,.such as the Mindango State University
(Regidn'in) piaced gecond on the 1ist recording 174 million peso. Our
PUP, which“ﬁdé*thé“gredtést number of registéred students, ranks the third
in terms of the original annual budget that amounts to 84 million peso in
that year.

(2) National College Entrance Examination
' Those who ‘have completed the’ secondary education and passed the
National College Entrance’ Examlnation (NCEE), which is given every year,
can go on to the universities and colleges to receive tertiary education,
The passing score of the examination is 45, and those who get the m&rks
'below thls 1ine go on_ to the vocational and technological training
"schools. The number of successful candidates from 1984 to 1987 resched



about 400,000 with the passing rate of about 55 percent (8ee APPENDIX
2-3).

(3) Problems of tertiary education in the Philippines
As mentioned before, the students in the Philippines have a strong
degsire to enter a university. The opportunity is obtainable even in a
cOre city of the local Regions, but a qualified education 1s available
only in some of the state universities or those in NCR. Most of local
wiversities and colleges are poor-equipped in tefmé of educational
facilities coupared with those in NCR. Although weil~dff students are
free to choose a well-equipped private university or a state university,
post of the students are compelled to struggle for entering a limited
choice of universities. . _ o
It is an urgent matber to be solved for the present Philippines to
provide and expand bhe tertiary education in the local university and
colleges. In most case of relatively well equipped universities,
however, the departments of engineering and technology have insufficient
facilities and equipment or have old ones. '
Under these present conditions, the following problems have been
raised concerning the tertiary education in the Philippines.
1. Superfluous applicants for a specific sector of educational
fields, sector.
2. Expensive tuitions of private universities with good facilities.
3. Many students who give ﬁp or leave school for fiﬁancial_reasons.
L. Few employment opportunities after graduation owing %o the
chronic depresgion.
5, Insufficient expenses for improving facilities due to limited
operational budget and high ratic of personnel expenses;
6. Difficulty in securing capable staff becaﬁse of low level of

salary.

These problems are gemerally found in the university eduecation,
especially in the fields of technology and engineering. Thus technological
and engineering universities in the Philippines todéy are guffering from
such problems as inappropriate and old equipment and facilities for
experiments and training, and imperfsct instruction and curricuium owing_
to the shortage of teaching personnels. Experiments and training thét are

esgential for such fields require congiderable budget for purchasing



necessary equipment and facilities, operation and maintenancs, as well as
s mumber of teaching personnels to give effective guidance and
instruction. However, most of the universities find difficulty in meeting
these requirements due to the limited budpets.

Although it is impossible to solve these problems in a single day,
it ie a great tagk that should be tackled in the years to come to provide
a high quality level education for majority of students with low school

expenses.

2.3 Polytechnic University of the Philippines (PUP)

2.3.1 Outline of PUP

PUP is the state universgity which is operated with its principal
object of providing equal opportunity of higher technical education to the
rich and the poor alike. It was formerly Manila Business School which was
established in the Manila city in 1904, and later called Phillppines
Business School in 1908, As more and more departments were added, it was
expanded into the present scale in 1978. Such historical background has
made the campus be scattered in various areas besides the main cawpus in
Manila.

At present PUP has a large scale of educational facilities including
four branch campuses of PUP Bataan (Bataan), PUP Lopez , PUP Unisan
(Quezon), PUP Maragondon {Cavite), and vocational training schools,
affiliated high schools, etc. around the 10 Colleges of the main campus of
Santa Mesa.

The number of the students in each department in 1989-90 is as shown

in the Table 2.3.



TABLE 2.3 NUMBER O STUDENTS IN PUP . '_
Unit : Person

 DEPARTMENT © SUB-TOTAL  TOTAL

GRADUATE SCHOOL : _ 773
Doctoral Course 65
Master Course 708
UNDERGRADUATE COURSE (By College) 36,989
College of Accountancy & Law 8,669
Gollege of Arts & Scilence 2,415
Gollege of Business 6,588
Gollege of Computer Mgnt.
& Information Technology 2,363
College of Economics and
- Polities 2,031
College of Engineering 5,017
& Architecture
College of Hotel and Rest. 1,742
Mgnt. & Food Sciemnce Tech.
Gollege of Languwages and 2,041
Mass Communication
College of Office Adm. and 5,400
Business Teacher Education
Gollege of Physical Educ. 603
and Sports
Institute of Cooperatives 120
. PUP LABORATORY HTIGH SCHOOL 463
PUP-BRANGCH 3,402
PUP-BATAAN 1,345
PUP-LOPEZ 1,349
PUP-MARAGONDON 599
PUP-UNISAN 109
PUP VOCATIONAL SCHOOL 1,992

TOTAL 43,619

Source : PUP

2.3.2 Educational Ideology of PUP

The ideology of PUP is to provide equal educational opportunities to
many students regardless of their financial condifion. Therefore, the
school expenses such as tuitions are conslderably lower than those of
other state universities to say nothing of private schools. The aVefage
school expense imposed on the students of PUP is'about 690 peso per-one

semester (two semosters in one year). It costs aboub 2,150 peso in the

10—



University of the Philippines (UP), and about 1,890 to 6,200 in the other
main-priﬁaté universities in NCR, being much higher than PUP (Table 2.4).

- Thus PUP,_one of the few universities aiming at providing sufficient
higher.technical education to those who are from the families of low
jncome with a small amount of school expense, has an increasing number of
applicants every year. A majority of nearly 43,500 students enrolled in
PUP today are'ffom such families. Another university with this kind of
characterisfic is TUP in NCR, and some industrial universities in local
areas provide the education based on the same ideology.

PUP, however, has facilities of classrcoms and educational equipment
insufficient for the enormous number of the students enrolled.
Consequently, it adopts a triple-shift school system, of fering classes for
as long as 13.5 hours from 7:30 a.m. to 9:00 p.m. The instructors are
supposed to teach 27 hours a week in standard, but in fact, many of them
téééh ﬁbré than 35 hours, imposing the working load about three times as
wuch as thé standard load in Japan.

Based on its ideology, PUP has a unique educational system called
Ladder Curriculum. In this system the curriculum of the specified field
completes.at the end of every grade when a certificate is issued to
authofize'the qualification at that time. This system is based on the
cbnSideration that a student who is forced to lsave gcheool due to a
financlial reason can be employed according to the gqualification given at

that point, and start the next grade when he comes back to school.



TABLE 2.4 TUITION OF PRINCIPAL UNIVERSITIES IN METRO MANILA

UNIT:Peso
ITEM : PUFP UP Adamson U, Mapua I1.T.  Abeneo
: #
Tuitions(1 credit) 9 40 249+40/unit 63 4335 **
23credit/semestor 207 920 1169 1449 4335
Experinent 23 75 46 124 YAV
axpense # _
1201ed1t/semeqtel 276 900 552 1488 7
Registration fee 3 30 22 .62 97
Others 208 299 103 137 993
Total 691 2149 1892 3136 6202

¥{ Tuition and experiment expense was calculated on the assumption of the
standard credits of 23 and 12 given in one semester.

#2 Tuition and experiment expense of Ateneo Univ. is the total sum
required in one semester.

Source : PUP

2.3.3 Ifacuity of PUP

The number of the faculiy in the 10 Colleges of PUP in 1989-90 is
1,015, and the number of the allocated students to one instruetor is 36 on
the average. The faculty 1s composed of full-time and part-time workers
and some assistants in addition. Full-time faculty are paid on the
‘monthly salary basis, and psrt-time faculty are pald by the hour of
teaching classes. PUP employs some students as assistants in order to help
them work for a part of their living expenses.

In College of Engineering and Architecture (CEA) of this Pfoject, the
number of the allocated students to one instructor is 40, somewhat larger
than the average number of PUP. On the other hand; in a technical college
in Japan the standard number of the allocated students to one Instructor
is 14. This standard cannot be simply applied to the case of the
Philippines where the method of education and guidance are different from
Japan, but the less the number of the allocated students to one
instructor, the more effective training is glven in a department of
engineering and technology. In the future it 1s necessary for CEA to
improve the educational environment based on this viewpoint by upgrading
the quality of education and increasing the number of the faéulty.

%12;



TABLE 2.6 NUMBER OF FACULTY IN EACH COLLEGE OF PUP IN 1889-90

College Full-time  Part-time Assistant  Teacher Student/
Teacher Teacher Teacher Total Teacher

College of

Arts & Science 121 124 12 245 _ 35.4
College of

Accountancy & Law 62 75 3 137 17.6
GCollege of .

Business 51 45 4 96 68.6
College of _

Computer Management 15 46 8 61 38.7
& Info. Technology

College of

Economlics & Politics 41 46 A 87 23.3
College of

Fnginesring & 75 50 12 125 40.1
Architecture

College of Hotel

& Restaurant

Management & Food 10 - 3 10 174.2
Technology :

Coliege of
Languages and - 62 54 7 116 17.6
Mags Communication

College of

Administration & 58 18 3 76 711
Business Teacher

Education

Gollege of
Physical Education 42 20 15 62 9.7
& Sports

Total _ : 537 478 71 1015 36.3

* Number of students faculty shows the number of the allocated students to
one instructor
Source: PUP



2.3.4 Budget of PUP

As the budget of the state universities in the Philippines are undexr
the direct control of the government, PUP formulates a draft budget every
goar and submits it to DBM. A draft budget is prepared based on the past
records and project plans, and reviewed by Depariment of Budget and
Management (DBM) to be determined its budget scale.

Table 2.6 shows the actual budget records in 1987-90, and the
requested budget for fiscal 1991. Among the budget items the operation and
personnel expenditures are increasing due to the expansion of PUP itself,
the inflation, etc. Meanwhile, the capital outiays investment cost,
depends on the project plans of the year. The capitél outlays are '
considerably increasing as a result of the insertion of the school
building expsnsion project of College of Hotel & Restaurant Maﬁagement &
Food, and the college library construction project for the fiseal 1988,
and the new CEA building construction project for the fiscal 1989.

As afore mentioned in 2.2.2 {1), the originél budget in 1988 was 84
nillion peso, and then the budget of 95 million peso for the const:ﬁcfion
of the college library, that of 11 million peso for purchasing the )
equipment and that of 106 million peso for other purpose were additionally
requested and approved. The budget in 1989 was the same amount of the
originally requested amount (See APPENDIX 2.5).

TABLE 2.6 BUDGET RECORD OF PUP
Unit : Million Peso

Budget ltems 1987 1988 1989 1990 1991 *
Personnel expense 7844 87.2 121.6  149.8  429.4
Operation & 19.3 15.6 38.6 39.3 80.0
maintenance exp. '

Capital outlays 61.0 193.4  40.9 1209 315.0

Total 158.7 296.2 201.0 310.0 824.5

*:Proposed budget
Source ; PUP

2.3.5 Five-Year Development Plan of PUP

PUP formulated a five-year development plan (1987-1992) in order to
improve the educational environments, aiming at the. objective of

Udevelopment of education and human resources", vhich is a prineipal thene



of the Medium—Tefm Philippine Development Plan made by the government. In
this plan it 1is declared to reacknowledge the educational philosophy

pursued up to now in PUP of the equal opportunity for demcecratic
.'eduCation, and over 30 projects were formulated, and being carried out as
concrete meagures to realize such ideology (Table 2.7). Among the major
projects are included the repairing project of branch schools and
affiliated facilities, the repairing project of the building of College of
Hotel & Restaurant and Management & Food with the total cost of 48.5
million~peéo,‘and-the congtruetion project of four-story college library
with the total cost of 64.8 million peso in 1989. For the fiscal 1990,
the.construction of a new building of CEA is planned with the total cost
of 96 million peso.  The college library being wnder construcbion now has
almost-thé saﬁe'scale a8 the new building of CEA included in this Project.
The work construction will be started in April, 1989 and will complete in
June, 1990.

TABLE 2.7 MAIN PROJECTS IN PUP

Projéct : Project year
-Repair/renovation of PUP Hotel and Restaurant 1988
Management Bidg.

-Repair and improvement of road and facilities 1988
inside the Campus, etec.

—Renovation of Laboratory High School Bulldlng 1988
~Gonstruction of Computer and Mass Communication 1988/90/91
Building.

~Gongtruction of Medical and Dental Building 1988/91/92
~Gonstruction of Administration Building 1988
~Construction of University Library 1989
~Gonstruction of College of Englneerlng 1990

and Architecture Building.

~Construction of gymnasium and swimming pool 1990
—-Construction of the College of Medical Technology 1991/92
Building and the College of Nursing Building

~Construction of the College of Grlmlnology and 1991/92

Law -Building

Source : BUP Five Year Development Plan (1987-1992)



2.4 College of Bngineering and Architecture (CIEA)
24,1 Outline of CEA

College of Engineering and Architecture {CEA) is a major College
egtablighed for the purpose of educating and ‘training sngineers, located
in the principal school building (See APPENDIX 2.6). In 1989-90, the
number of the enrolled students is 5,017} and the number of the faculty is
125. The graduates of CEA are expected to be precious: labor power for the
Philippines aiming at the industrialization. However, the presént
conditions of the educational facilities are extremely insufficient with
scarcely one or two laboratory in cach Department caused by lack in
abgolute number of the classroom. Almost none of the'educational
equipment exist or there are few, old-fashioned equipment or simply
improvlised one. |

Clagses, experiments and training in CEA ere now given in the
classrooms of the principal school buildings. Lectures are partially
carried out in s common classroom among Cblleges,_but'the'absolute.nﬁﬁber
of the classrooms for the students is deficient, causing to exceed the
1imit of the capaciiy of the classrooms even though they are used from
7:30 a.m. to 9:00 p.m. Furthermore, the subjects indispensable for the
College of Engineering such as basic science and computer science:are'
taught in the other Colleges. For the education of technology which
essentially requires experiments and training, the present edﬁcafiohél
‘environments are far from satisfactory to meet the needs of the majority-
of the students.

In consideration of the importance of training engineers in the
Philippines, PUP has set about the project designed for the ekpansion of
the Colleges and the improvement of the educational -environments by
constructing a new building of CEA. Installation of the coﬁplete
educational equipment appropriate for the new building constitutes a
significant part of the project.to be carried out. On this parﬁ of the

work the request has been made to the Government of Jépah.

2.4.2 Present State of CEA

(1) Bumber of students _
The enrollment of the students are performed every semester, Table

2.8 shows the number of the students in each Departmenﬁ in the first



semegber of 1989-90.

TABLE 2.8 NUMBER OF ENROLLED STUDENTS IN CEA
IN THE FIRST SEMESTER QOF 1989-30

' School year
1st 2nd 3rd 4th 5th  Total

Computer Eng. 189(4) 382(6) 375(8) 258(6) 255(4) 1459(28)
Givil Eng. 122{(3) 141(3} 107(3) 82(3) 120(2) 572(14)
Mechanical Eng. 130(3) 126(3) 105(3) 93(2) 88(2) 542(13)
Industrial Eng. 111(3) 114(3)  78(2) 81(2) 68(2) 452(12)
Electrical Eng. 132(3) 134(3) 162(3) 129(3) 82(2) 639(14)
Electronics & 177(4) 259(5) 296(5) 198(4) 144(3) 1074(21)
Conmunication Eng. _
Architecture 118(3) 107(3)  54(1) - - 279( 7)
Total 979 1263 1177 841 757 5017
(23} (26) (25) (29)  (15) (109)

¥Fipgures 1n parentheses show the number 6f classes.
Source : PUP

(2) Gomposition of students
Table 2.9 shows the courses given in CEA, and the distribution ratio

of males and females of the students which is about 3:1.

TABLE 2.9 NUMBER OF STUDENTS OF CEA BY SEX

Unit : Person

Sex Morning/day shift Night shift Total (%)
Boys 2,712 ' 1,077 3,789(76)
Girls 913 315 1,228(24)
Total 3,625 1,392 5,017(100)
Source : PUP

2.4.3 Future Plan

CEA plans to accept more students in the future, as this Project will

inprove the educational environments, It also plans to increase the number



of clasges and faculty, so that about 30 studenﬁs are allocated to one '
ingtructor, which is regarded as a proper number compared with AD students
allocated now. Table 2.10 shows the planned fuiure scale of CEA up to
1996. ‘

According to the plans of CEA, the estimated number of students.is
8,546 in 1995.-96, which is 70 percent increase, and 9,046 in 1996-97, 80

percent increase over the present figure.

TABLE 2.10 FUTURE PLAN OF CEA

Year 1989 1990 1991 1992 1993 1994 1995

No. of students 5017 5214 5804 6142 6809 7654 8546

No. of sections 109 114 138 144 161 183 204

No. of hours (hrs/wk) 3270 3420 A140 4320 4830 5490 6120

No. of faculty needed 125 163 197 206 230 261 291
{(total)

Faculty-Student Ratio  1:40 1132 1:29 1:30 1:30 1129 1129

No. of Department Needed

Computer Eng. 27 43 L6 42 40 by 49
Civil Eng. 28 18 21 21 22 25 26
Wochanical Eng. 17 8 21 2 22 25 26
Industrisl Eng. 10 16 19 20 22 25 26
Electrical Fng. 13 21 23 21 22 25 26
Flectronics & 18 EV AT T 3 Ak 49
Communication Eng.

Architecture 12 13 18 20 22 25 26
Chemical Eng. 3 6 10 15 19
Geodetic Eng. 3 . 6 10 15 19
Sanitary Eng. 3 6 9 1204
Mining Eng. 3 [ 9 12 14

#1 Total sum of the class hours per week in each department
¥2 The number of faculty in 1989 is the actual record. The required
nunber is 156.



2.4.4 Employment Opporfunities for the Graduate

© - Many of th graduates of CEA find employment in private enterprises
depénding on their enrolled Department. The College help them find the
plaées of the employment or the students apply for a position by
ﬁhemselves. Among the existing Departments, the Department of Architecture
has not yet produced graduates, bul the employment rate of the graduates
of other gix Departments has reached 85 to 90 percent, indicating a high
demand for CEA students from the enterprises in the Philippines where it
is difficult to find jobs.

Table 2.11 shows the actual records of the number of the graduates of

CEA in the past five years. The increase or decrease of the number
depending on the year is due to the students who transfer or leave school,
The percentage of the number of the graduates in 1988-89 compared with the
number of the same students when they entered the College in 1984-85 is
also shown. The percentage of the graduates is 73 in the Computer
Technology Department, and 78 in the Electronics & Communication
Department., They are higher than the other Depariments because many

studenta transfer from other Departments.

TABLE 2,11 NUMBER OF GRADUATES OF CEA IN THE PAST FIVE YEARS

Unit :; Person

Dept. '8/-85 85-86 86-87 87-88 88-89 Graduation
rate 88-89
Computer Eng. 16 135 120 162 93 93/128(73%)
Civil Eng. 75 87 58 57 57/117(49%)
Mechanical Fng. 35 41 22 57 57/119(48%)
Industrial Eng. 51 78 39 71 T1/169(42%)
Electrical Eng. 84 71 80 55 59 59/124(48%)
Blectronics & 41 31 65 78 96 96/123(78%)
Communication Eng. :
Architecture (No graduste students)
Total 141 398 471 414 433 433/780(56%)

*The graduation rate in 88-89 is the number of graduates in 88-89 divided
by the number of newly registered students in 84-85, Dbeing indicated in
parentheses.



2.4.5 Contents of Eduecation in CEA

In the Philippines a College of engineering adopt a five-year systen,
and the graduates can obtain a degres of Bachelor of Engineering.
Therefore, each Department of GEA adopts a five-year system with.two
semesters in one yesr. One semester is composed of 17 weeks, and classes
are given six days a week from.Monday to Saturday from 7: 30 a. m.—to_9 Q0 .
p.m. for 13.5 hours in a day. Students select one of the courses -given in
the morning, afternocon and evening, depending on their own circumstances.

The number of faculty of CEA as of 1989-90 is the total of 136
including 125 mentioned in "2. 3.3 Faculty of PUPM, and 11 who are.
transferred from the College of Arts and Science to teach basic chemistry.
Meanwhile, the total number of hours in one week in . the whole departments
in the same peried ig 3,270 hours, with the average of about 24 hours per
one instructor. In PUP the standard hours are supposad to be 27 hours a -
week for full-time faculty and 12 hours for part-time workers. As
considerably heavy load is given on the full-time workers now, it is
desirable that 20 full;time workers are to be added. L

The contents of education depend. on each Department, and the students
are supposed to obtain the average of about 230 credits until they
graduate. The subjects are composed of liberal arts, vasic science and
technology, and specialized subjecis. The former thr'ee subjects are mostly

common to all the Departments (Table 2.12).

(1) Liberal Arts .
Besides language training (English conversation and writing English

reportg), liberal artg are given such as socisl scilence, economics and
history. According to the curriculum of each Departmént, credits are -
supposed to be obtained during any period from the first to thé Fifth
grades. I% is required to take physical education for 1 credit and-
military sclence snd tralnlng for 1.5 credit in one semestar during the

first and second grade in each Department, totaling 10 eredits for two

years.



(2) Basio'Spience and Technology
.This is the basic subject in the technical field of engineering which
is_éﬁppoSed to be completed in thé_first and second grade as a rule, The
contents. are mathematics, physics, chemistry, basic engineering, drawing

practice, etc.

(B)ISpeciaiizéd Subjects

| Required and elective subjects are given according to the curriculum
of each Departument. -As for the subjects common to the Department, the
clagses are given in the Department where the course is offered, and the

required crediis are to be obltained.

TABLE 2.12 REQUIRED CREDITS BY EACH DEPARTMENT

. _ ‘Liberal arts & Specialized Total
Department Basiec science subjects
Common subjects

Computer Eng. S 122 107 229
Civil Eng. 118 115 233
Mechanical Eng. 122 ' 106 228
Industrial Eng. 125 102 227
Electrical Eng. 116 105 221
Electronics & 116 106 222
Communication Eng. .
Architecture 111 137 248
Chemical Eng. 119 121 240
Geodetic Eng. 118 107 225
Sanitary Eng, 119 118 237
Mining Fng. 115 112 227
Average 118 112 230

Source : PUP



2.5 Background and Contents of the Request

2.5.1 Background of the Request

The Agquino government emerged in February, 1986 has been carrying oub
the basic policy of Medium-Term Philippine Development Plan (1987-92). It
aims for three goals mentioned in 2.1.2 for the purpose of relleving the
socially weak based on the acknowledgment that "improvement of the
education and training" is essential for achieving the goals. It is
urgently required for the Philippines seeking for the scononic recovery
and promoting shifting herself to the industrialized coﬁntry'to'prbduce
well-trained engineers in every field of techmnology. In the Philippines,
where major fields of technology are processing and assembly industries,
engineers who can offer effective labor immediately in the field are
required rather than researchers and high-lével technical experts.

Based on its educational ideology, PUP aims at providing
opportunities of higher education with a small amount of school expenses
to the students from the families of low income. The process of itls
establishment has produced the curriculum with many vecational training
contents, which also agrees with the realization of the above-mentioned
goals.

However, in CEA which is to provide the education in ithe field of
engineering and technology the facilities and equipment are quite '
inadequate, falling short of the expected standard, and causing the
limitation of the number of students to be registered. The fact is that
it is ilmpossible now to give sufficient education to the students'&ﬁe to
the shortage of the equipment necessary for experiments and training that
are to be given in the curriculum. '

In order to improve these situations the construction of buildings
and expansion of CEA has been quite properly planned and carried out as
one of the five-year development projects of PUP. The Government of the
Philippines recognized the importance of this project and re@uested for
the grant aid to the Government of Japan on the congtruction of a new
building in the beginning stage, and the installation of educational |
equipment. But in later stage, for the expenses of the construction thé
budget was prepared in the fiscal 1990 to procsed the prbject
independently. In response to the self-reliant efforts by ihe
Philippines, thia request has been made to the Government of Japan for the

pupply and installation of educational equipment as a grant aid.



PUP plans to start construction of the new CEA building in March,
1990, hoping to reflect the equipment layout plan 1n the architecture
design., It also plans to start establishing four new Depariments in 199
when the new buildings are to be completed. The supply and installation

of the equipment for these Departments are also included in the request,
2.5.2 Contents of the Request

(1) Requested flelds
The requested fields where the equipment will be installed include
the existing seven Departments and the four newly established Departments,
as well as general basic science (physics and chemistry), and
supplemental fields for commonly used ones and office administration

equipment (Table 2.13).

TABLE 2.13 REQUESTED FIELDS

Requested Field Name of Gertificate

Existing Dept.

Computer Eng. BECoRE
Givil Eng. BSCE
Mechanical Eng. BSME
Industrial Eng. ' BSIE
Tlectrical Lng. BSEE
Electronics & BSECS
Communication Eng.

Architecture BSArch
Newly established Dept.

Chemical Eng. BSChE
Geodetic Eng. BSGE
Sanitary Eng. BSSE
Mining Eng. BSMiE

Compion field
General science
(Physics & Chemistry)
Supplementsl educational
equipment




(2) Requested eguipment . _ .
The major items of the requested equipment are shown in T&ble 2.4

TABLE 2.14 MAJOR 1TEMS OF THHE REQUESTED EQUIPMENT L
- | (1/2)

Dept. Major items of the requsted equipmént

1) Computer Evgineering ' S ST
Personal Gomputer(practlce, CAD) DG stabilized power supply, ..
Electric measuring egquipment & tester, Mlcrocomputer trainer,
Basic 1og1c tralner, others. . :

2) Civil Englneering
Universal material testlng machine, Consolidation testlng machine,
Unconfined compression testing machine, Vibration testing machine,
Multi-triaxial compression testing machine, Universal cubtting
machine, Measuring Instruments, Experimental tools, others.

3) Mechenical Engineering
Surface plate, Coordinate measuring machine, Lathe, TUniversal
milling machine, Drilling machine, Hydraulic press, Automobile
eonstitution model, Engine model, Refrigerant ‘experimental
equipment, Boller experlmental equipment, Heat conductivity
measuring device, Measuring instruments, others. .

4) Industrial Engineering : :
Video analysis equipuent (Video camsra, Monitor, Tlmer) Process
camera sel, Developing set, Color enlarging equipment Offnset

printing machine, others.

5) Electrical Engineerlng
D¢ power supply, Transformer itrainer, Electric motor, Synchron121ng
unit, Electric measuring equipment & tester, Logic circuit
experimental equipment, Servo control experimental equipment,Others




(2/2)

Dept. _' Major items of the requsted equipment

8).

9)
10)

11)

12)

- 13)

Electronics & Communication Engineering
Current moter, Volt meter, DG stabilized power supply, Multi tester
Low frequericy oscillator, Semi-conductor experimental equipment,
Flectric circult experimental equipment, ¥M/AM experimental
equipmént others.

ﬁrchltecture :
Drawing set (ArchltecturallMechanical drawing), Panthograph,
Lettering equipment, Compass, Spectrometer, Daylight factor units,
‘Heliodon, Calorimeter, others.

GhemiballEngineering

Fluid circult fraction experimental apparatus, Water to water heat
exchanger bench, Spray dryer, Filter press experimental apparatus,
" Chemical balance, Centrifuge, Gas chromatograph, Chemical
experimental tools, others.

Geodetic Engineering
Survey instruments, Drawing set, Transit & level, Solar eyepiece,
Stereoscope, Transparent celestial globe, others.

Sanitary Bngineering
Chemical balance, Ligquid limit device, Moisture content
determination apparatus, pH meter, Spectrophotometer, Water
quality testing apparatus, Chemical experimental equipments,
" others.

Mining Enginéering
Ball mill & crusher, Sample maklng equipment, Atomle absorpiion
spectrophotometer, Chemical experimental equipments, others.

General Science
Basic physic experimental equipment, Basic chemistry experimental
equipment, others.

‘Supplemental Educational Equipment

Micro bus, Station wagon, Projectors, Gopying machine,
Mimeographing machine, Audio visual equipments, others.
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3. CONTENTS OF THE PROJECT
3.1 Purpose of the Project

The purpose of the project is to strengthen the education of
engineering, architecture and science, through educating and training the
gtudents in PUP and to develop appropriate human resources in the
industrial fields in to meel the requirements of speclalized engineering

technology in the Philippines.

3.2 New Building Construction Plan
3.2.1 Background of the New Building Construction Plan

It is planned that the new CEA building will be constructed as one
of the 1990 projects based on the PUP's five-year development scheme. CEA,
which is located in the main campus as well as the other Colleges, has
overpassed the limitation in the number of classrooms, space, facilities
and equipment. In view of the importance of technology education in the
Philippines, il is necessary to construet a new bulilding and secure
sufficient facilities and equipment for experiments and training in order
to develop and expand CEA.

The Government of the Philippines approved the new CEA building
construetion project and appropriated the budget of 98 million peso for
the fiscal 1990. The similar construction projects such as the school
building construection project of College of Hotel and Restaurant
Management in 1988 and the college library construction project in 1989
are also under construction now. These projects are given a top priority
in the field of education in the Philippines and treated favorably in the

budget execution and meterials supply.

3.2.2 Contents of the New Building Construction Plan

(1) Consiruction site
The construction site of the new building is a part of PUP's existing
site, about 400 meters away from the main campus where PUP's main building
is located. 1In the future an access road will be built to connect the two
buildings.



The site is plain, and the old building on the site would be no
hindrance to the construction work. The consbruction condition is good as

the site faces three roads.

(2) Building - : _ . .

' The building to be constructed is five-story concrete building with
the area of 12,000 m?. On each floor; from the first to the fpurth,-thefe
are laboratories, training rooms, workshops and officé roomé_as.well as &
common space including the College administration office, audio-visval -
room, and library. In a portion of the fifth floor an auditorium with the
capacity of 300 people, and a canteen are located. It is possible to
expand other portion of the fifth and the sixth floor in the future.

(3) Layout plan _ _

The first floor plan includes laboratories with_large.sizé'eQﬁipment
which reguires its foundation work and'equipment'tbat generates nolse and
vibration, and those require delivery of materials and.samples,-or
generate heat and dust. The room height will have five meters only for
the first floor as laboratories need sufficient celling helght for the.
experiments. _ :

In the first floor, laboratories and ﬁorkshops are td-be lOCgted for
the Departments of Mechanical Engineering, Civil Engineerihg,tMining
Engineering, and both of Eléctrical Engineering and Chemiecal Engiheering
~which have large scale equipment., In the second. floor, all the
laboratories for Architecture, Industrial Enginesring, Geodetic:
Engineering and soms 1aboratories_for Civil'Engineering and Computer -
Engineering are to be located. In the 3rd flobr, laboratories and .
training rooms for Computer Engineering , Electrical Engineering ﬁnﬁ
Electronics & Communication Engiﬁeeriﬁg are to he located,. Ih the th
floor, laboratories for Sanitary Engineering, Chemical Engineering,

Physics and Chemistry are to be located.
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TABLE 3.1 FLOOR PLAN

_Fiobf” o Use, Room nane Number Floor
' - of room space
First  Civlil engineering techmnology lab. 4
fioor - Mechanical engineering lab. & shop 8
Elsctrical engineering 1ab. & shop 2
Faculty 1
Others 4
Sub-total | - 19 3,028 n®
Second Gomputer enginesring CAD room 1
floor (ivil engineering preparation room 1
' Industrial engineering 1gb. 3
Architecture . 8
Others - : 10
Sub-total 23 2,920 u?
Third Computer engineering lab. g
floor FElectirical engineering lab. 3
' - Electronics & communication A
engineering lab. '
Others 5
Sub-total | 21 2,608 m®
" Fourth General Sclence(Physics & Chemistry) lab., 4
floor  Common room 3
Others 6
Sub-total - 13 2,500 n?
Fifth 2
floor ' '
' 876 n*
m

~ POTAL o : ' 78 11,932 w2

' 3.2.3 Construction Schedule

Thg_constfuctibn schedule is planned to be twelve months after
#tartigg ﬁhe'work. The procedure prior to starting the work includes site
~boring survey and its analysis and land clearance as well as detailed
design of the building. Based on the detailed design the Department of



Public Works and Highway (DPWH) will estimate the congtruction cost.
During the cost estimation by DPWH the constructor will be selected,
and the construction contract will be made between PUP and the contractor
baged on the detailed design and the result of the cost estimatlon. After
the contract is verified by the President's office, the construction work

will gtart. Table 3.2 shows the consbtruction scheduls.

TABLE 3.2 CONSTRUCTION SCHEDULE

7

Pec Jan. | Feb., | Mar, | Apr. | Mar. | Apr.

B 1989 1990 *J_ 1991

Architectual Designing | | ====
Boring, test ==
Analysis of B.T. ==
Leveling of the site =
Detailed Design =]
Cost estimation ===
Selacted of contractor =
Constraction contract
Verificakion £

Construction works ' l e =

3.2.4 Budget Action

The budget of PUP is to be disbursed directory from the national
treasury. The estimated budget of 309,987,000 peso in total for fiscal
1990 is appropriated. The new CEA building construction cost is included
in the cost item of construction and purchasing land, facilities and
equipment which amounts to 120,860,000 peso, of which approximstely 80
percent, namely, 96,000,000 peso is appropriétéd for the new CEA building
construction cosat. _ '

As soon ag the contract is verified, the conétruction éost will be
disbursed to PUP. "



3.3 Evaluation of the Project

3.3.1 Evaluation of the Request

The request items of the equipment of PUP confirmed in the field

survey are as follows;.

1) Educational equlpment for the existing seven depariments
(Computer Engineering, Civil Engineering, Mechanical Engineering,
Production Engineering, Electrical Engineering, Electronics and
Communication Engineering, Architécture)

2) Educational equipmeént for the newly established four departments
{Chemical Engineering, Geodetic Engineering, Sanitary

. Engineering, Mining Engineering)

3) Bducational equipment for the general science (Physics and
Chemistry)} common to all the departments

%) Supplemental educational equipment such as audio-visual
equipment, teaching materials equipment, administration

eguipment,'vehicles conron to all the departments

PUP has been. carrying out a five-year development plan based on 1ts
own ideclogy. As a part of the plan CEA'Ts improvement scheme has been
promoted in order to expand the technological educatlion. As of 1989,
5,017 students are enrolled in the existing seven Departwents in CEA, but
few of them are benefited from the present facilities and equipment which
are inadequate for experiments and training essential to technological
field. Thus it has been planned that the new CEA building will be
constructed to improve the educational circumstance and establish four new
Departmenté. .

In consideration of the self-reliant efforts by PUP, it is
appropriate and prdper to supply the equipment for the existing seven
Departments mentioned in No.T1 of the above request list. The educational
equipment for the general science in No.3 are alsc indispensable for the
basic technological education. The supplemental educational equipment

- mentioned in No.4 are salso effective to support the educational
activities, which are planned by GEA to start in 1991 in the new building.
It is heceaaary to supply a sufficient amount of sueh equipment.

Due to the above described reasons it is determined that it is quite
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appropriate for Japan to give grant ald in carrylng out the project on-the
above degscribed request in No.1, No.3 and No.4.

However, as Lo the Ffour newly established Depariments in No.z_it is
merely a planning stage at the present time when no students are
enrolled and faculty is being selected and recruited. Therefore, it is
impossible to evaluate the achievement of -these newly established
Departments now. More 3pecifically, Geodetic Engineering and Sanitary
Engineering are originally included in Civil Eﬁgineering courge, and can
be covered by the existing course. Chemlcal Engineoring and Mining
Engineering are underdeveloped fislds in the present Phillppines where it
is difficult for the students to find employment immediately after the
graduation due to the fragile social basis. Furthermore, from view of the
planned scale, the educational effectiveness of their equipment seems
lower than those of the existing departments as many large size ﬁachines
are requested in the plan. '

From these angles, the newly established divisions of No.2 will be
elimlnated from this Project. -

As a result of the above considerations, the equipment will be

supplied for the following fields,

Existing seven Departments: Computer Engineering Department
Civil Engineering Department
Mechanical Engineering Department
Industrial Engineering Department
Flectrical Engineering Department
Electronics and Communication
Engineering Department

Architecture Departmentr

General sclence @ (physics and chemistry)

Supplemental educational equipment

3.3.2 Project Tield
This project is intended for the nine fielda ineluding existing seven

Departments, general acignce(phyéica and chemistry), and Supplemental
educationsl equipment. The outline of each field is as follows.
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(1) Computer Engineering Depariment

Recently the application and development of computer technology is
remarkable in the Philippines. In PUP the computer education has been the
nost importanﬁ field of educabion, The fact 1s, however, the classes such
as computer tralning, programming are given using the facilities of
College of Computer & Information with an insufficient educational effect.
In this Project most of-the.department in CEA include computer training in
their curriculum. In Architecture Engineering, Civil Engineering and
Mschanical Engineering Departments the application training such as dats
processing and CAD system are the prior subjects. In this Project thess
training are concentrated in CEA and shared by all the Departments, and
thereby .improve the effieciency of the operation. As for the technological
subjects in this Department, the equipment concerning basic digital

circuits, micro-computer hardware and computer control are necessary.

(2) Civil Engineering Department
It seems that the demand for civil engineers to promote publiec works
and infrastructure will increase more and more hereafter. PUP has been
unable ﬁo-gi#e adequate education owing %o the shortage of the eguipment
necessary for the bagic experiments and training of civil engineering.
This Project will enable the complebtion of the facilities required for
basic educatlon such as materiasl tests and soll dynamic experiments as

well as practical field training and surveys.

(3) Mechanical Engineering Department

"Mechanical engineering is the most basic and gensral-purpose field
in all the industrial fields. At present mechanical training using
several machine tools such ag small lathes and millers are given, but
the educational effects have been low due to insufficient quality and
quantity of eguipment. This Project will enable the experiments and
training of the basic technological subjects such as machine element,
hydromechanics, thermodynamics, materials dynamics ete, In the
application subject, the experiments and training are given relating
automotive engineering, casting and freezers. The reguested equipment
also include machine tools for mechanical works as well as these

experiment apparatus and teaching materials.



(4) Produgtion Engineering Department

Lately as the technology has been advanced in the industrial fleld
in the Philippines, the importance of manufacturing technology has been
acknowledged. The curriculum of this Department includes the subjects of
social_science such as basic digtribution and economics in addition to.
bagic production technology, production control, quality control, ete.
The request equipment include work analysis apparatus, printing and
photography technology training equipment.

(5} Blectrical Engineering Deparﬁment

At present there are simple measurement apparatus such as ammeter,
voltmeter,tester, ete., but they are inadequate in model, type and
gpecification. This project is intended %o improve the education of
electrical engineers of power engineering based on the experiments and
treining relating basic direct and alternating current circuit, motor,
generator, and electric control. The request eguipment include apparatus
and teaching wmaterials necegsary for these experiments and tralning as

well as slectrlic work machinery.

(6) FElectronics and Communication Engineering Department

As basic education of electronics engineering, the experiments and
training will be given in order to comprehend fundamental idsas of the
funetion of electronic eircuit components like trangistor, and:
amplification, oscillation and modulation circuits. The application fields
are also included in the curriculum such as TV or radio ﬁraﬁsmission
apparatus treining, production training of electronics cirecuit, and
repairing technique training.

This department has many common subjects with Computer Engineering '
Department and Electrical Engineering Department. It is to be congidered
to ghare the facilities and eguipment depending on each curriculum so that

they are used effectively.

(7) Architecture Department
The purpose of the division is to provids education in such fields
ag architectural design, townscape, environmental planning. Practleal -
training are given conecerning architectural design and drawiﬁg, '

environmental measurement, and landscaping using models. Small drawing



boards and seales are used for the current training for drawing, causing
a big technical gap with the private designing offices. The requested
'.8quipment include drawing machines which are used for all the training

concerning machine drawing and architectural drawing.

(8) Basic General Sciehce (Physies and Chemistry)

It ie a basic field common to all the departménts in CEA in which the
experiﬁents of physics and chemistry are given in addition to the studies
of mathematics and basic engineering., The currieculum, divided into the
first and_second semester, includes chenmlstry in the first grade and

physics in the second grade.

(9) Supplemental Educational Equipmeént
These eqﬁipment are managed and opsrated in the college level of GEA.
They include audio-visual and teaching materials equipment and AV room

apparatus, etec.

3.3.3 Contents of the Project Equipment

hs desecribed above, the request equipment of this Project are

composed roughly of 13 fields, PUP is a five-year technical university
aiming for training engineers with its.unique curriculum intended for
technical gelf-reliance of the graduates in society. Therefore, the
educational content ig composed of practical curriculum emphasizing basics
and applications of every industrial field. According to these policies,
the content of the request equipment includes mainly experiments and
training apparatus and teaching materials, processing training machines
and tools, models, measurements equipment, etc.

 Besides the broad scale objective fields of this Project, CEA has a
great number of students. It is necesgary to make a carefully prepared
equipment plan based on the consideration of this point in order to
realize the effective use of the equipment by the Project. It is
difficult to evaluate the usage conditions of the equipment from the
actual achievement of the present education because the existing equipnent
are gearce in quality and quantity. Thus, it should be planned to select
practical and general-purpose equipment following the request list in each
field of existing seven Departments general basie science and supplemental

éducational equipment, and determine the quantity so that effective



sducation can be provided. .

3.4 Project Implementation -

34.1 Executinﬁ Agency

PUP, being the executing agency of this project, is responsible for

all the works involved in carrying out this Project.

3.4.2 Implementation Organization

The organization system of the related sector of PUP that implement
this Project is composed of two Sector headed by each vice-president in

charge. Figure 3.7 shows the organization chart of the executing agency.

{1)Administration and Finance Sector : - L
It is a departﬁent'in charge of personnel affairs, administration,
procurement, contract, ete., and is reéyonsibie for all the works'relatihg
the implementation of this Project, including design, cost estimation,
contract and éxecution supervisioﬂ.' After the'equipment-are'prbviaéd, it
is to perform budget control, personnel plan, materials procurement, etc.

in the operation stage.
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(2)Bdicational Affairs Sector
it is ih'éharge_of the measurement of the educatlonal plans and the
related affairs of all the Golléges in PUP, In carrying out thig Project
it 18 responsible for curriculum preparation of the existing and newly
ostablished Department, educabional. plans, equipment and layout plans.
After the -equipment are supplied it is to make an operation plan for each

equipmént and perfornm management, maintenance and repairing.

President
Exective
vice-President
I | ]
Vice-President Vioe-President Vice-President
academic affairs administration | | external affairs
' & finance & student service
) 1 l |
College ’ College CEA Administrative | | Financial/Budget/Researh
' service service, ete
] - C R )
Dept. Bquipment. Building & Personnel/
maintenance equipment | | Procurement
: maintenance /Store ete.

FIG. 3.1 IMPLEMENTATION ORGANIZATION CHART OF THE PROJECT
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4. BASIC DESIGN

4.1 Basic Design Principles

The curriculum of CEA has many subjects common to all the Department
throughout the flve years of its educational perloed. Consequently, an
individual planning in each Department will cause overlapped schedule of
using equipment and laboratorlies with the result of useless expansion of
scale and wastefulness. Therefore, it is necessary to coordinate the
educational content based on the curriculum of each Department and make an
offective equipment plan in a proper scale. The basic design of this

Project will be made in accordance with the following Principles,

(1) The selection of the equipment should be made on the condition
that they meet the requirements of the curriculum and agree with
the technological and educational level in PUP as well as the
Philippines. '

(2) The equipment that can be commonly used in the same Department
or with the other Departments should be ghared as far as they can

produce proper educational effect.

(3) The experiments and training should be given in a group of
appropriate number of students producing educational effect with

the quantity of the equipment required for each group umnit.
(4) Based on the coordination with the construction plan, the room

scale and equipment items should be taken into consideration so

that they are properly installed in the room.
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4,2 Basic Design Conditions

4.2,1 Conditions of Equipment Selection

PUP has an educational ideology of providing_equa1 opportunity to;the
gtudents with low income level. But many-students leave school before_'
they graduate due ﬁo a financial veason, Therefore, PUP adopts a uhi@ue-
curriculun that enables them to acquire a certain level of technique. in
each grade so that they can apply the technique to be gelf-reliant after.
leaving school. Thus, the educational content of PUP tends to emphasizs
vocational training rather than academic research.

As the number of students is so large that it is impossible to
provide education in an ideal system to all the gtudents in the present
situation. Tt is also difficult to meet such requirement owing to the
content, and scale of the new CEA building construction project. The
equipment selection should be made mccording to the educational content in
the present situation in PUP and the new CEA building construdtion
project. '

The object of this Project is the equipmentzfor,experiments and
training in basic technological and engineering fiéld_and technical
subjects. The layout of the new CEA building is planned with & priority
on laboratoriesz in which these equipment are iﬁétalled. ‘As a resﬁlt, faw
classrooms are to be used for lectures, considering the 1ectures3can_be
given in the main school building of PUP as before.

The conditions of equipment selection is as follows.
1) The educational equipment should be basic and general-purpose.
High level and technical rvesearch equipment or special

educational equipment should be eliminated.

2) The equipment that require advanced technique or technical

maintenance should be eliminated.

3} The equipment thet require high operational cost for expensive

consumables and experimental materials should be eliminated.

4) Special apparatus that require high voltage, large quantity of
electricity or water should be eliminated.

~40—



5)
6)
7)

8)

- 9)

The equipment that require special environmental settings such
‘ag high level alr conditioning, dust aspiration,

dehunidification, ete, should be eliminated.

The equipment should agree with PUP's educational plan,

curriculum. and experiments.

The equipment ghould be durable of high frequency of usage by

nany Btudents,'and easy to be maintained, repaired and inspecied.

The equipment should be general-purpose in the industrial
field of the Philippines.

The repair parts, comsumables and experimeni materials should be

~easily obtained in the Philippines.
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4.2.% Conditions of Quantity Scale Estimation of Equipment =

In sstimating the quantity scale of  the equipment;, the following
standpoints should be taken into consideration. As the number of the -
students in CEA is large, the laboratories- open 6811 the D’epax‘tm'ehts'
will be shared for the common subjects. Thus, the quantity is determined
by the method of estimating a total number based on the layout plan and

the required number per each laboratory..

(1) Flow of quantity scale estimation of equipment
The Flow of quantity scale estimation of equipment ig as follows

(Fig.4.1).
list Assumed maximim nusber of
: classes in new CFA building
— Model number of -
Fqui pirent student/elass o
layout
Qulliculum / | | Model number of classes -
Department, /Department/grade
I |
Number of ' _ : . .
students/equipnent Maximm hows . | Hour of class
for using .- for aledit/wesk
lab. freek : .
F{equired cowipnent quantity/lab. -L—
Required ramber
of lab.
| l |
" | Quantity =cale
estimation of
riuipment

FIG. 4.1 FLOW OF QUANTITY SCALE ESTIMATION OF EQUIPMENT



(2) Estimatedjnumber of students per class
Numﬁér-of'étu&éﬁts per ¢lass in CBEA varies widely depending on the
Department, with the maximim of 64 and the minimum of 27. The number of
atudents per class is to be estimated based on the present average number
of students. '
The numbér of classes is 109 while the total number of students in
CEA ag of 1989—90 is 5,017a-Thus, the present average number of students

per.class-is caleulated as follows.
5,017 {students} / 109 (classes) = 46 (number of students/class)
Based on this figure and the layout of sténdard laboratory, one group
unit will have 12 students. If ome class is divided into 4 groups, the

nunber of studehts per class will be 48.

<Estimated number of students per class, group scaled

Number of ‘students per class : 48
Standard number of _
experiment groups : 4 (12 students/ one group)

Besic laboratory model is as follows (Fig. 4.2).

OOQQOO OOO000
CO0000 OO0000
000000 OOoQoo ©
000000 000000

FIG. 4.2 LABORATORY MODEL



(3) Estimation of number of classes in CBA o o
The equipment plan will be made for the largest number of classas in
the new CEA building, The model number of classes will be;estimated in
each Department in CEA for each grade. In this way, the largest posaible_.
number of classes in the new CEA building will be estimated.

1) Number of clagsrooms in the new CEA bullding
According to the design layout of the bulldlng, the numbar of

classrooms available for lectures, experiments and training is 66.

1P 19 (Mechanical workshop is counted as two rooms)
2F 18
3F 18
4F 11
TOTAL 66

2) Hours of one available room per. week

In PUP classes are given on six days a week from Monday to Saturday,
for 13.5 hours (7 30-21:00) in one day. As it is probable that every
room is fully occupied for one week efficlency rate is estimated as
80 percent. Thus the hours of one available room per week is '

caleulated in the following way.
13.5 (hour/day) x 0.8 x 6 (day/week ) = 64 (hour/week)

3) Total number of classes in the new CEA building
The total number of classes in the new building per week is 4,224

64 (hour/week,rvom) x 66 (room) = 4224 hour/week
4) Average class hour per week
According to the hearing to CFA, the average class hour per week is

30 (hour/elags).

5} Largest possible number of classes per week

The largest number of classes given for one week in the new GEA



building is 140.
4224 (hour/week) / 30 (hour/class,week} = 140 (class)

”6) Number of credits annually obtained in each Department

‘The average ‘number of credits annually obtained in each Department
18 230, being compogsed of 118 credits for liberal arts, and 112
credlts for technical subjects. About one thirds of liberal arts
clasgses are td be given in other Collegés; and two-thirds are given
in CEA by the instructors of other Colleges accordlng to the
hearing to CEA. '

7) Percentage of classegiven in CEA
As calculated below, the average number of credits for classes
given in CEA is 191, which is 83 percent of the whole credits.

118 credits x 2/3 + 112 credits = 79 + 112 = 191 credits
- 191 credits / 230 credits = 0,83 (83 percent) '

8) Largest number of classes in GEA

With 83 percent of credits for classes given in the new CEA
buildingzgnd the maximum number of 140 classes, the upper limit of
'c}aés number in each Department of CEA will be 168.

140 (class) / 0.83 = 168 (class)

(4) Estimated model number of classes in CEA
As a Tesult of the above estimation, the total number of classes of

all Departments that is closest to 168 is 161 in the year of 1993-94 shown
in CEA's fﬁture plén. Consequently, the model number of classes of each
Department will be estimated as follows according to the above fiseal year
to determine the scale of thig Project (Table 4.1).



TABL_E 4.1 MODEL OF CLASSES OF THIS PROCJECT - :
Unit : Parson

Dept. L School year L Total  Person.
18t 2nd 3rd .4th ,5th  e pg: clgss

CoE  336(7) 274(6) 260(6)  182( 47’ 228(5), 1280(28),H'45.7
CE 192(4) 137(3) 130(3) 124{3) 18(3)  701(16) 43.8
ME 192(4) 137(3) 130(3)  124(3) 118(3)° 701(16)" 43.8
IE 192(4)  137(3) 130(3) -124(3) ~ 91(2) . 674{15) 449 .
EE 192(4) 137(3) 130(3) 124(3) 118(3)  701(16) 43.8
ROE  336(7) 274(6) 260(6) 182(4) =228(5)  1280(28) 45.7
arch  192(4) 137(3} 130(3)  124(3)  91(2) - 674(15) .. 449
ChE  144(3) 91(2) 87(2) 43(1)  41(1)  406( 9)  45.1
GE 144(3)  91(2) . 87(2)  43(1)  41(1)  406( 9) 45,1
SE 96(2) 91(2) 87(2) 43(1)  41(1)  358( 8) = 44.8
MiE 96(2)  91(2)  45(1)  43(1)  41(0) 360 7)) 450

#Number in parenthesis indicates the number of classes. .

(5) Estimated quantlty of required ethpment
As 8 rule, the quantity of regquired equlpment is to be one for a

group. Dependlng on the kind of equipment, the number of students who use

the equipnment is estimated, and thereby determine “the number of group per

one laboratory. In this way the quantity of equipment‘required for

experiments given by every class unit in éach_léboratory'can bé

determined.

Depending on the klnd and use, there are some cases in which one to

three items are used for the whole class or extra 1tems are required for

an 1nstructor or sample in addition to the student groups (Table 4e2) 0

TABLE 4.2 EQUIPMENT QUANTITY AND |
NUMBER OF STUDENT IN ONE GROUP

Equipment quantity Number of student
{Number of groups for experiment) per equipment

1 48 _

2 24

4 #® 12 %

8 6

16 3

48 . _ : 1

¥Number estimated from the standard experimental condition.



{6) Estimated number of classrooms
 The'appropriate nunber of classrooms will be catimated as
for the main laboratories where many equipment are installed.
Table 4.3 shows the related laboratories.

TABLE 4.3 ROOM LIST FOR ESTIMATION OF NUMBER OF ROOMS

Room : Dept. No.of Use
. _ rooms
Personal Cok 6 Computer training
‘computer room Bagic & application level
CAD room Cok 1 Practice of CAD
Archit. drafting Arch 2 Practice of basic drafting
TOOm .. S and specialized subject of
. Arch, CE, GE, MiE
Mech. drafting Arch 2 Practice of basic drafting -
room and specialized subject of

CoE, ME, IE, EE, ECKE ChE,SE

For thése idhoratories the number of classes and hours per week is to
be estimated, and the appropriate number of rooms is to be deternined.
The following is‘thefﬁroCedure of the estimation. |
(1) Hours of availability of one room per week
" The hours of availability of one room per week is 64.
(2) Hours of classes for one credit of experiments and training
" The hours of classes for one credit of experiments and training in
CEA is 2 hours per week.
(3) Number of credits for classes given in each laboratory
First,'the total number of credits for classes given in the same
laboratory is estimated. Next, classes given in each room in each semester
are drawn from the curriculum of each Department and the number of the
.credits is to be totaled (Table 4.4; See APPENDIX 2.7},



TABLE 4.4 NUMBER OF CREDITS GIVEN IN EACH ROOM

Number of credlta A
Firgt semester  Second semester

Personal 163 159
computer room

CAD room 30 23

Archit. drafting 57 ' 60
Toon _

Mach. drafting 58 : 60
roon '

{4) Number of requlred rooms
According to the result from the above (1) to (3), the number of
required rooms is estimated. The estimation method is baged on the larger
number of credits in the first and second semester given in each TOOM,
The number of credits (3) multiplied by the hours of class for one credit
(2) is the hour of classes per week, which is to be divided by hours of
availability of one room per week (1). The calculation of the number of

required rooms is expressed as follows.

(Total eredii number of each room) x _
{(Hours of class per credit) / (Hours of availability of one room)

= Number of roomg

The result is shown in Table 4.5.

TABLE 4.5 NUMBER(HPREQUHHH)ROOMS

Room . Semester Calculation No.of -
' ' rooms

Personal First 163 x 2 / 64 = 5. 09" 6
computer room '

CAD roonm First 30 x 2 / 64 = 0, 93

Archit. drafting Second 60x2 / 64 =1 88 2
roon

Mech, drafting Second 60 x2/ 64 = 1.88" 2
rOoon ' o '

¥ Number of rooms was calculated by raiéing dacinals to'thé_
next whole number,



In CEA future plan, the estimaled number of classes and students will
bs 161 and 6,809 in 1993-94. In this model the appropriate number of
students is determined following CFA plan on the estimation of 48 students
per class.

Here the total number of classes in each Department in the new CEA
building'is.estimatéd.to be 168 in the maximum, but if calculated with the
nunber 1limlt of 48, the figure will correspond to the total number of
8,064 students.

Here the efficiency rate of classroom is estimated to be 80 percent.
if,rfor-example,.the rate becomes 90 percent due to increased efficiency,
it will be possible to make as ﬁany as 18] classes, totaling 9,072
students which reaches the level of 9,046 in 1996-97.

The fact is, however, the number of siudents who are registered or
prdceesd to-thé next grade varies.depending oni Departments, causing the
numbsr to be changeébleo It should be taken into congideration that
overcrowded plan is forced to be made according to the class composition
of each Department.

Here the upper 1limit in number of classes is made. In case the
nﬁmbefrof‘students increases in the future, exceeding 48 in some classes,
more students should be included in one experiment group using the
eqﬁipment, or more equipment should be added in order to solve the

problen,

4.3 Equipment of the Project

4.3.1 Selection of Equipment

-The required eduipment in this Project has been selected based on
the educational'currigula-of g¢ach Department and laboratory, considering
methods of experiments and training for each equipment. The criteria for

selection of main equipment by educational field are described as follows,

(1) Computer Engineering Department _
Main.equipmsnt-are the personal computers for training of programming
and CAD, One computer for programming training is presently used by four
or five persons in PUP, but this computer should be provided at the rate

of one to thres persons in this Project in consideration of educational



effoctiveness. While the Quantity of computer for CAD has been planned at
the rate of one computer to four persons, because CAD training is based on
such group training. The mechatoronies trainer and the logic analyzér

will be used by the class as a whole.

(2) Givil Bngineering Department
The major equipment in this field are those for material testing such
as upiversal radial cross cub saw, consolidation test apparatus, cement
autoclave, soil mixer, etc. As the experiment using each equipment will
be done by each group alternately, the quantlty of each equlpment has been

planned to be one.

(3) Mechanical Engineering Department
The major equipment in this field are divided into two groups, i.e.,
machine tools such as universal milling machine, radial drilling machine,
lathe; universal tool grinder, etec., and training/applied'machines such as -
universal steam prime mover tester, synthetic hydrd ekperimental unit, air
conditioning laboratory unit, CNC machine, etc. The quantity of ‘theése
equipment has been planned'to be one each, considering that training with

each machine will be done by éach group in turn.

(4) Industrial Engineering Department
EBach specific training will be done Ly each group alternately. The

quantity of each equipment has been planned o be one.

(5) BElectrical Engineering Department
Power-driven machines such as synchronous machine, squirrel cage
induction motor, DC generator ete., and traihing/applied machines such as
transpission/distribution trainer, transformer trainer module, ete. are
major equipment in this field. The quantity of these equipment has been
planned to be one each, considering that each specific training-with each

machine will be done by éach group in turn.

(6) Electronics & Communication Engineering Department :
Considering that each training by FFT analyzer, spectrum analyszer,
microwave trainer, etc. will be separately done by each group in-turn,
the quantity of these equipment has been plannéd~to be ohé_or two. In

case of measuring apparatus used by all groups simul taneously,  the -
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