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Former Director General of Higher Education, Ministry of National Education, Indonesia

/Visiting Professor, Toyohashi University of Technology

Dr. Satryo Soemantri Brodjonegoro was born in Delft
(Netherlands) on January 5, 1956 and obtained a
mechanical engineering undergraduate degree from
Bandung Institute of Technology, Indonesia in 1980. He
then pursued his graduate program in mechanical
engineering at the University of California at Berkeley,
USA and obtained master and Ph.D degrees in 1981 and
1984 respectively. He joined Bandung Institute of

Technology since 1980 as the faculty member in the Department of Mechanical
Engineering and became a full professor in 1999. In 1999 he was appointed as the
Director General of Higher Education at the Ministry of National Education, Republic
of Indonesia. Since 2008, he assumed as Visiting professor at Toyohashi University of

Technology, Japan (on leave from Bandung Institute of Technology).
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Former Vice President the Institution of Engineers, Malaysia (IEM)

Prof. Ishak bin Abdul Rahman is a Civil Engineer was
born in Batu Kurau, Taiping, Perak, Malaysia on
September 25, 1941. He holds B.Sc. (Hons) degree in Civil
Engineering (1974) and M.Sc. degree in Hydraulic
Hydrology & Coastal Dynamics (1976) from Strathclyde
University, Glasgow, United Kingdom. He became a full
professor of University Technology Malaysia, UTM in 1991
(Hydrology, Erosion & Sediment Transport), and Dean of
faculty of Engineering UTM in 1979-1982 and 1990-1992.

Since 2000, he worked as Dean and Professor at Universiti Industri Selangor, Shah
Alam, Malaysia. From 1997 to 2000, he was appointed as Vice-President IEM and also
responsible as IEM Accreditation Board (1997-2004). He is also appointed as a member
of the Board of Engineers Malaysia (BEM, Malaysia).
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Chartered President and Adviser Philippine Technological Council (PTC)

Dr. Lydia G. Tansinsin was born on October 27, 1933, in
Manila, Philippines. She has received Bachelor of Science
degree in Chemical Engineering, from University of Santo
Tomas, Manila, Philippine (1954), Master of Engineering
degree from Tokyo Institute of Technology, Tokyo, Japan
(1964), and Doctor of Science, honoris causa, from Bulacan
State University in 1998. She was the Founding Chairman
of Philippine Technological Council (PTC), 1979-1980 and
the Chartered President of the ASEAN Federation of
Engineering Organizations (AFEO), 1980. She was the Founding Fellow of the ASEAN
Academy of Engineering and Technology, AAET (2004). Chairman of the Board of

Chemical Engineering Licensure Examination under the Professional Regulation
Commission (PRC), 1987-1995. Chairman of the Sub-committee on Human Resources of
the Asia Pacific Economic Cooperation (APEC) 1996-98. She received the Philippine
Federation of Professional Associations (PFPA) Excellence Award, awarded on October

17, 2005, Manila. She is presently evaluating the Center of Excellence and Center of
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Development of Commission on Higher Education, active in the preparation for the
accreditation of engineering schools for Washington Accord and active in working with
the Professional Regulation Commission the implementing the ASEAN Mutual
Recognition Agreement (MRA) of Engineers.
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Lecture 1

"Main Issues on Cross Border Qualification Recognition"

YhrUA S TrYVaxXxdr K
Prof. Dr. Ir. Satryo S. Brodjonegoro
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RREE

Globalization is changing the way in which engineering work is organized and in
which companies acquire innovation. Today the companies obtain innovation wherever
it is found, in other companies, and in other countries. In the long run, making
universities and engineering schools exciting, creative, adventurous, rigorous,
demanding, and empowering milieus is more important than specifying curricular

details.

The engineering workforce will face even larger challenges because the nation and
world will need to call on them to seize opportunities and solved global problems of
unprecedented scope and scale. The engineers must work and innovate at ever

accelerating rates.

Since the mid 1980’s there has been increasing pressure on institutions of higher
education to be accountable to their constituents or stakeholders (including
accreditation agencies). Accountability in this context refers to institutions taking
responsibility for and demonstrating the effectiveness of their educational programs.
Many professional accreditation groups now require the assessment of student

outcomes as part of their accreditation process.

Based on the above mentioned concerns, several issues will be discussed such as:
ABET Engineering Criterion 3, quality assurance through accreditation, global
professional mobility, mutual recognition agreements, and continuing pathways for

engineering accreditation.

It is well understood that there are disparities of engineering education standards
within Asian countries. Efforts have been made to overcome this by developing “Asian
Accord” (some kinds of bridging framework) by the Federation of Engineering
Institutions of Asia and the Pacific (FEIAP).
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Challenge for 21st Century Engineering Education

The engineering workforce of tomorrow, and indeed that of today, will face
profound new challenges. Every day the men and women of this workforce will
face the stress of competing in the fast-paced world of change, we call the
knowledge-based global economy of the 21st century.

They will also face even larger challenges because the nation and world will
need to call on them to seize opportunities and solve global problems of
unprecedented scope and scale.

The last half of the 20t century was dominated by physics, electronics, high-
speed communications, and high-speed long-distance transportation. It was an
age of speed and power. The 21t century appears to be quite different,
dominated by biology and information, but also by macro-scale issues like
energy, water, and sustainability.

The engineers must work and innovate at ever accelerating rates. When the
automobile was introduced into the market, it took 55 years, essentially a
lifetime, until a fourth of USA households owned one. It took about 22 years
until 25% USA households owned a radio. The WWW achieved this penetration
in about 8 years.

Challenge for the 21t Century Engineering Education (2)

Globalization is changing the way in which engineering work is organized and
in which companies acquire innovation. The development and execution of IT-
based service projects is usually accomplished by dividing the function into a
dozen or so components, each of which is carried out by a different group of
engineers and managers. These groups are likely to be in several different
locations around the world. In the manufacturing sector, this new distribution of
work is even more dramatic. For example, the new Boeing 787 reportedly has
132,500 engineered parts that are produced in 545 global locations.

Today the companies obtain innovation wherever it is found, in other
companies, in other countries, or even through arrangements with competitors.
Working in this evolving context requires a nimble new kind of engineers and
engineering organization.

In the long run, making universities and engineering schools exciting, creative,
adventurous, rigorous, demanding, and empowering milieus is more important
than specifying curricular details.

Assessment in Engineering Education

High-quality assessments can provide education with information they can
use to move the field forward. Poorly constructed assessments can cause
educators to pursue ineffective paths, resulting in the loss of time, money, and
energy. The term assessment is used here to refer to the act of collecting
data or evidence that can be used to answer classroom, curricular, or
research questions. Evaluation, which is often used synonymously with
assessment, refers to the interpretations that are made of the evidence
collected about a given question.

Since the mid 1980's there has been increasing pressure on institutions of
higher education to be accountable to their constituents or stakeholders
(including accreditation agencies). Accountability in this context refers to
institutions taking responsibility for and demonstrating the effectiveness of
their educational programs. Many professional accreditation groups, including
engineering, now require the assessment of student outcomes as part of their
accreditation process.

ABET Engineering Criterion 3

Engineering programs must demonstrate that their graduates have
(a) An ability to apply knowledge of mathematics, science, and engineering;

(b) An ability to design and conduct experiments, as well as to analyze and interpret
data;

(c) An ability to design a system, component, or process to meet desired needs;
(d) An ability to function on multidisciplinary teams;

(e) An ability to identify, formulate, and solve engineering problems;

(f) An understanding of professional and ethical responsibility;

(9) An ability to communicate effectively;

(h) The broad education necessary to understand the impact of engineering solutions
in a global and societal context;

(i) A recognition of the need for, and ability to engage in, life-long learning;
() A knowledge of contemporary issues;

(k) An ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice.

Quality assurance through accreditation

For more than 70 years, accreditation has provided quality control for
engineering education in USA. However, by the 1980's, the accreditation
criteria had become increasingly prescriptive, inhibiting development of
innovative programs to reflect changing needs of practice. In response, ABET
and its stakeholders developed revised criteria which emphasize learning
outcomes, assessment, and continuous improvement rather than detailed
curricular specifications. These criteria, together with international agreements
among engineering accrediting bodies, facilitate mobility of an increasingly
global profession.

The continued globalization of manufacturing and service has led the engineers
to increasingly engage in international projects, including service on
multinational teams at different points around the globe, collaborating on a
common project through real time, electronic communication. Effective
collaboration requires not only the ability of participants to communicate in a
common language, but also the assurance of a common level of technical
understanding. Such issues are not trivial, given the global diversity of systems
for educating engineers, for quality control of their education, and for regulating
their professional practice.




Quality assurance through accreditation (2)

Accreditation may be defined as a process, based on professional
judgment, for evaluating whether or not an educational institution or
program meets specified standards of educational quality. In many
countries, accreditation is the legal responsibility of a ministry of
education or other governmental agency. In USA, accreditation is a
voluntary, peer-review process conducted by non-governmental
organizations, usually associations of educational institutions or
professional societies.

ABET moved from a quality assurance process based on evaluating
program characteristics relative to minimum standards to one based on
evaluating and improving the intellectual skills and capabilities of
graduates.

Accreditation process must increase emphasis on continuous quality
improvement.

Conceptual Framework

PROGRAM OUTCOMES
CHANGE

Accreditation Student

Curriculum & learning
Faculty culture Employer
assessments of

Administrative graduates’
policies & preparation
practices

I

Continuous improvement

Global Professional Mobility

Since accreditation focuses on the learning outcomes of graduates
rather than on the structure of educational curricula and programs, it
provides a useful framework for evaluating the equivalence of
preparation of engineering graduates from diverse educational
systems and supports the development processes for international
recognition of engineering educational credentials.

ABET has emerged as a leader in the development of such
processes, including agreements for mutual recognition of
accreditation systems, assistance in developing accreditation
processes and systems in other countries, and in the absence of
such systems, evaluating engineering programs for substantial
equivalency to USA programs accredited by ABET.

Mutual Recognition Agreements

Mutual recognition agreement means that each party adjudges the
accreditation decisions rendered by the other party to be acceptable
and substantially equivalent evidence of acceptable educational
preparation of graduates for the practice of engineering at a
professional level.

In 1989 representatives of engineering accreditation organizations
from six countries (Canada, Australia, Ireland, New Zealand, UK,
USA/ABET) signed the Washington Accord. In 2001 JABEE was
admitted as a provisional member and as a full member in 2005. In
2003 Malaysia, Singapore, and Germany were admitted as
provisional members. Currently there are 11 member countries, and
the agreement is subject to renewal every six years.

The Accord will remain in effect for so long as it is acceptable and
desirable to the signatories, and the engineer mobility is secured
within the countries or territories covered by the Accord.

Continuing issues for engineering accreditation

Accrediting agencies must resist the powerful human tendency to
require excessive documentation;

A much higher level of professional judgment by program evaluators
and team chairs is needed for sound evaluation based on outcomes
and continuous improvement than was required with the older
prescriptive criteria;

Accrediting agencies must be strongly proactive in recruiting program
evaluators and team chairs of the highest quality from industry and a
broad spectrum of academic institutions;

In order to overcome the standard disparities within the Asian
countries, efforts have been made through the development of ‘Asian
Accord’ (bridging framework) by FEIAP (Federation of Engineering
Institutions of Asia and the Pacific).

FEIAP Objectives

« To foster cooperation and the exchange of information
between its members;

* To facilitate the exchange of members of engineering
institutions between different economies in the regions;

» To encourage the formation and to foster the activities of
institutions of engineers in the region;

* To study issues concerning the education, continuing
professional development and qualifications of
engineers;

« To sponsor meetings, symposia and congresses of
regional interest and relevance;

* To cooperate with international, regional, and
governmental and non-governmental organizations and
to encourage engineers in the region to contribute to the
activities of these organizations.




Lecture 2

"Accreditation of Engineering Education Program in Japan"
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5.Concluding Remarks

i 1.Background
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i 2.What is JABEE ?

Name of Organization:

Japan Accreditation Board for Engineering Education
Founded:

November 19, 1999

Aims:

JABEE was founded with the aim of ensuring, by
collaborating with academe and industry respectively,
and by accreditation under standardized criteria, the
international equivalency of engineering education
programs to develop engineers provided by Japanese
institutions of higher education, such as universities, and
contributing to the development of society and industry
through the promotion of engineering education and the
training of international engineers.
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3.Accreditation Criteria

1) Learning / Educational Objectives Plan
2) Quantitative Curriculum Requirement Do
3) Educational Methods
(i) Admission and Enrollment
(ii) Educational Methods
(iii) Educational Organization
4) Educational Environment
(i) Facilities and Equipment
(ii) Financial Resources
(iii) Student Support System
5) Evaluation of Students’ Level of Achievement  Check
against the Learning / Educational Objectives
6) Educational Improvement Act
(i) Educational Feedback System Improve
(ii) Continual Improvement

Supplement : Program Criteria by Field




Continuous Improvement of Education

1:Leraning &
Educational
Objectives

2:Quantitative
requirements

3:Methods
4:Environment

5 Student’s
level of
Achievement

6.1:Feed Back System
@ 6.2:Continuous Improvement

i Learning/Educational Objectives(1)

(a) The ability and intellectual foundation for considering
issues from a global and multilateral viewpoint.

(b) Understanding of the effects and impact of technology
on society and nature, and of engineers’ social
responsibilities (engineering ethics).

(c) Knowledge of mathematics, natural sciences and
information technology, and the ability to apply such
knowledge.

(d) Specialized engineering knowledge in each applicable
field, and the ability to apply such knowledge to provide
solutions to actual problems.

i Learning /Educational Objectives (2)

(e) Design abilities to organize comprehensive solutions
to societal needs by exploiting various disciplines of
science, as well as various types of technology and
information.

(f) Japanese-language communications skills including
methodical writing, verbal presentation and debate
abilities, as well as basic skills for international
communications.

(9) The ability to carry on learning on an independent and
sustainable basis.

(h) The ability to implement and organize works
systematically under given constraints.

Program Criteria by 16 Fields

Agricultural Engineering
Agricultural Science and Engineering
Architecture and Building Engineering
Biochemical, Biological and Biophysical Engineering
Chemical & Chemistry-Related Engineering
Civil Engineering
Electrical, Electronics and Communication Engineering
Environmental Engineering
Forest Engineering
General Engineering
Industrial Engineering and Management
Information Engineering
Materials and Metallurgical Engineering
Mechanical Engineering
Physics and Applied Physics Engineering
Resources and Geological Engineering

i Threshold Level of Accreditation

Criterion Not
Criterion Disciosed Level Satisfied
Satisfied isclosed Leve
Stydent of Program
Out onlles Educational || ||
Leve Objectives
il Criterion
Level | I I | Satisfied
Criterion Not
Satisfied
JABEE and I I I
W.A.min. Level |I I|
P1 P2 P3 P4

@ Educational Program

i 4. Extension to Master’'s Programs

®The number of students advancing to master’s
programs in engineering disciplines.

®Industry is also moving in this direction when
recruiting engineering personnel.

®JABEE started accreditation of master’s
programs in 2007.

®Aiming master’'s programs to attain a level of
educational competence enabling students to
start their professional engineering careers
with confidence.




Accreditation Criteria of MS Program

Learning / Educational Objectives

2) Educational Methods

3) Educational Environment

4) Evaluation of Students’ Level of Achievement
against the Learning / Educational Objectives

5) Educational Improvement

(i) Educational Feedback System

(i) Continual Improvement

Supplement : Program Criteria by Field
Architecture and Building Engineering
(UNESCO-UIA Validation System for Architectural Education)

Education trough MS thesis research is key issue.
Educational objectives and method are important.

:-| 5.Concluding Remarks

e Successful development of accreditation by
JABEE has been realized.

e Accreditation for master’'s programs was
started.

e Improvement of engineering design education
and reconsideration of graduation thesis are
necessary.

* For promoting global mobility, it is important
to maintain the equivalence of academic
degrees, bachelor, master as well as doctor,
across national borders.




Lecture 3

"Development of Professional Engineers Portfolio in Malaysia"

A ANT TTERV Ir=r K
Prof. Ir. Ishak bin Abdul Rahman
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RREE

In Malaysia, the Professional Engineers’ career path is divided into four (4) main
categories viz; the accredited engineering programmes conducted by the Institution of
Higher Learning (IHL), the Registration of Graduate Engineers with the Board of
Engineers Malaysia (BEM) as specified by the Engineers Act of Malaysia, the training
of engineers after graduation and the competency aspect of Engineers to be accepted as

professional Engineers (P.Eng.).

The IHLs are required to conduct engineering programmes as specified in
Engineering Accreditation Council (EAC) Manual and each programme has to be
accessed so that the requirements stated are adhered to. The Accreditation process will
look into the Academic Curriculum Requirements, the staff: student ratio, the External
Examiners Reports, the Programme Objectives and Outcomes, the Facilities of IHLs

and the Quality Management System.

Graduate Engineers from the IHLs with accredited programmes will be eligible to be
registered with the BEM, a regulatory body established under the Engineers Act of
Malaysia, to administer its provision that only registered graduate and professional

engineers are entitled to practise engineering in Malaysia.

The Institution of Engineers Malaysia (IEM), a learned society, will access the
graduate engineers of their relevant training and experience where their basic
engineering knowledge and professionalism are applied. An understanding of the
professional code of ethics and conduct and the role of engineers in the society are also
tested. Having satisfied the IEM on these salient points these graduate engineers will
be accepted as Corporate Members of IEM (MIEM).

This MIEM is recognized by the BEM as satisfying the criteria to sit for the
Competency Examination conducted by the BEM, to ascertain that these engineers are
of professional standard. This is the last hurdle for the engineers to clear before they are

registered as professional Engineers (P.Eng) of Malaysia.
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The

Institution of Engineers,
Malaysia

“Development of Professional
Engineers Portfolio in Malaysia”

ENGINEERING
IN MALAYSIA

by

1. Introduction
a) Malaysia

Cont.....

b) Board of Engineers,
Malaysia (BEM) g4

c) The Institution of Engineers,
Malaysia (IEM) oV =

5
d) Engineers Act

The above Act provides for the BEM
to work closely with The Institution
of Engineers, Malaysia (IEM)
regarding the requisite practical
experience for Graduate Engineers

2. Accreditation Council

Membership:-
Chairman - BEM
Deputy Chairman — IEM
Members — BEM (5 Representatives)
IEM (5 Representatives)
JPS (1 Representative — Public Service Comm)
MQA (1 Representative)
Major Employers of Engineers (3 Representatives)

=

3. Accreditation Panel
3 Professional Engineers or more

with broad experience in related
Engineering




=

a) Academic Curriculum Requirements

4. Accreditation Process

i) Minimum of 120 credit hours;

80 credit hours must be core
Engineering Courses offered
over a period of 4 years.

4. Accreditation Process o’

ii) Final year project (minimum of 6
credit hours)

iii) Industrial Training (minimum of 2
months)

iv) Full-time academic staff (minimum
of 8 lecturers)

Cont .....

5. Staff: Student ratio is 1:25 or
better

- Minimum entry qualification is STPM or equivalent

(with good principal passes in Maths and physical
Sciences)

6. External Examiner’s Report
(Minimum of 2 reports over
the 4 years)

7. Programme Objective

- These are specific goals consistent with the mission and
vision of the IHL;

- Describe the expected achivements of the graduates in
their career and professional life

8. Programme Outcomes

- Statements that describe what Students are expected
to know and be able to perform or attain by the time of
graduation;

- Programme Objectives and Programme Outcomes shall
have a clear linkage.

Cont .....

9. Facilities at IHL

- Adequate teaching and learning facilities;

- Sufficient and appropriate experimental facilities

- Support facilities to facilitate students life on campus and
to enhance character

10. Quality Management System

- IHL/Faculty must ensure to have good quality
management system to oversee and monitor the
achievement of the programme objectives

- Should exercise controlling, managing, directing,
organising and supervising the system

- IHL should have good arrangements for planning,
development, delivery and review of Engineering
programme




11. Accreditation Decision upon
completion of the accreditation exercise
the Evaluation Panel will recommend for
the programme:

<+ To accord full accreditation for 5 years

«»To rectify any short comings and defer
N o decision to allow IHL to fulfill condition. To
\d / 7 accord less than 5 years accreditation
e )

= \ o . . .
%:\‘V y)/ “To decline accreditation

R

C)OO OQO"D

12. Registration of Graduate Engineers

> Graduate Engineers from an accreditation
programme will be eligible to be registered with
BEM

» Under this Act, the Board of Engineers,
Malaysia was established to administer its
provision — Only Graduate and Professional
Engineers (PEng) registered with the Board are
entitled to practise Engineering in Malaysia

13. Professional Interview of IEM
>Have worked as an Engineer for a minimum period of 36 months

> Documents to be submitted to interviewers
+ to be verified (certified)

> Report on training and experience
»Log book (if applicable)

> Drawings and/or other documents
+ to be verified (certified)

14. Oral Interview
a) Questions
> Basic engineering
»Training and Experience
»Project/ Drawings/ calculations
b) Duration

»30 — 45 minutes

i% Cont .....
’ E lm 15. Essay Writing 16. What is expected
/5 \j‘QTSection A a) Section A
. . > Basic engineering knowledge
i;;mizlggg?::eﬁ:genence > Professionalism of candidate \\ I,'
b) Section B

> Code of ethics

Duration : 1 % Hours Each




17. Section B - Ethics
Candidates are to demonstrate:

> An understanding of the
professional code of ethics and
conduct;

> His understanding of the role of
engineers in the society vis-avis his
professional Code of Ethics;

»He can write and present in a clear
and concise manner

Cont .

18.
The IEM conducts
Professional Interviews for
Corporate Membership

Corporate Membership with
the IEM carries the title
M.LE.M.

Membership strength as of
30 June 2008 was 20,374
members comprising :

20. Membership Grades

Fellows Distinguished Honorary

715 \ / Fellow 1
Members Y~ @ < Honorary Fellows
8,212 . ? 7
&0 7
Graduates ¢een ‘@4 memy Students
6,448 4 4,950
Affiliates Associate
16 Incorporated Members
Members 13 ont .....

N—

9—\,) 21. The close co-operation

=~ 7 between the BEM and the
IEM has resulted in the
recognition of the M.1.LE.M as
satisfying the criteria to sit for
the Competency Exam to be
conducted by BEM and hence
for P.Eng registration.

# =

22. Competency Examination areas to
be tested

> Engineers Act
> Relevant By Laws

> Environment




),
K A&’ﬂv
By
w20

Thank You

23.




Lecture 4

"Engineering Professionals in the Philippines"

VS4% G, #rivyy K

Dr. Lydia G. Tansinsin

-61-






RREE

Introduction

The engineering baccalaureate programs in the earlier days were designed as four
year curricula until school year 1954-1955. All the colleges in academic 1954 changed
from four-year to five-year programs degree. In said new curricula social sciences
subjects were introduced. The rationale for the inclusion of social sciences and
humanities was to make the engineer a well-rounded person who can interact with
different types of peoples, cultures and races an engineer manages and supervises
people at different levels of their professions.

At the present, there are fifty five (55) colleges and universities offering various
engineering programs distributed in the different regions of the Philippines supervised
by the Commission on Higher Education (CHED)

Engineering courses offered by colleges and universities -
In the early days, engineering programs offered were only civil, electrical,

mechanical, chemical engineering, respectively. Presently, there are twelve
engineering courses namely: civil, chemical, electrical, electronics (formerly known as
electronics and communications), aeronautical, geodetic, sanitary, agricultural,
mechanical, metallurgical, mining, marine, and naval architect. These engineering
programs require five years of academic study to earn a baccalaureate degree since
academic year 1954. Nowadays, the most popular engineering programs are civil,
mechanical, electronics and communications, electrical engineering, and computer
engineering. The other engineering courses have less population/enrolees.

Graduates of the above-mentioned courses have to take the national licensure
examination given by their Board of Examiners, while, computer and industrial
engineering do not have to take up the licensure examination under the Professional
Regulation Commission, a government agency.

Under the supervision of CHED, the tertiary schools are regularly reviewed in
order to classify the schools according to CHED standards for chartered state and
private colleges and universities. CHED also made it a point to develop Potential
Centers of Excellence (PCES) in engineering, architecture and maritime education.
This i1s to promote quality and excellence in higher education in engineering. The
engineering schools were identified using the instructional program quality, research,
and community extension. Identified institutions were made models for others in
creating competition among the engineering institutions.

Aside from the formal engineering programs supervised by CHED, two new
programs combining the vocational training and experience are allowed to apply/enrol

and credit such training to earn bachelors’ degree in all courses. These are the so
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called “Ladderized Program” and the “Expanded Tertiary Education Equivalency and
Accreditation Program (ETEEAP)”.

Accreditation

Engineering education is expensive and time consuming and should be worth the
investment otherwise it will become a wasteful effort. To make engineering education
worthwhile, quality assurance should be implemented continuously. Engineering work
will affect the public safety and prosperity. Any single mistake made by the engineer
may create an accident or even a disaster. Public responsibility becomes the major
concern of the professional engineer. To avoid the wasteful effort, engineering
education should be relevant to serve the public welfare.

Once the standard of quality and relevance of the engineer and/or the engineering
education is established, the benefit of being recognized as professional engineer in the
region and in world will follow. Mobility of professional engineers will be facilitated as
engineering is considered a universal profession and in demand anywhere and
everywhere.

CHED continuously evaluate the engineering education, research and extension
work by giving incentives to institutions by awarding different levels of I, II, III and IV
of autonomy. Another system of evaluation and accreditation of schools, colleges and
universities is known as “Quality Assessment thru Monitory and Equivalency
(IQUAME)” instituted in May 2005.

At present, three organizations accrediting engineering programs is implemented
by the private groups, namely, Philippine Association of Colleges and Universities
Commission on Accreditation (PACUCOA), Philippine Accrediting Association of
Schools, Colleges and Universities (PAASCU), Accrediting Agency of Chartered Colleges
and Universities of the Philippines (AACCUP). The first two are members of the
Federation of Accrediting Agency of the Philippines (FAAP), umbrella organization.
However, a new engineering accreditation body is being organized and spearheaded by
the National Academy of Science and Technology (NAST)/Department of Science and
Technology, Division of Engineering Science and Technology and the Philippine
Technological Council (PTC). The objective of the new body is to focus accreditation on
outcomes which differs from the present system of emphasizing on inputs. When
finally organized, this group will be known as the Philippine Accreditation Commission
for Engineering (PACE).

The engineering education standards in Asia is diverse, thus a small working group
consisting of representatives from professional engineering associations from six
countries, namely: Japan, Indonesia, Korea, Australia, Philippines, and Thailand are

preparing a draft that may be known as “Asian Accord”
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Regulatory Board of Engineers
After completion of any engineering course, the graduate has to take up the

licensure examination given by the relevant Regulatory Board of the Professional
Regulation Commission (PRC), a government agency in order to practice his profession.
Generally, the qualifications of the candidates are as follows: Filipino citizen,
graduated from a school recognized by CHED, of good moral character and has not been
convicted of crime involving moral turpitude. Some engineering laws have added
qualifications such as the age of 18 or 21 years, and other details.

The Professional Regulation Commission will be responsible for all the
administrative matters pertaining to the implementation of the various professional
laws and support the requirements needed by the various Regulatory Boards.

The different Regulatory Boards are responsible to regulate the practice of the
professions in accordance with the provision of their respective professional regulatory
laws. It will monitor the conditions affecting the practice of the profession or occupation;
to hear and investigate cases arising from violations of their respective laws, rules and
regulations and their Code of Ethics. Passing the Licensure Examination given by the
Regulatory Boards, makes one a professional registered engineer except for the
mechanical and electrical as the graduate engineer have to pass three examinations
before being a called a professional registered engineer. As of October 2008, there are
367,220 professional engineers from the 12 disciplines registered at the PRC. Retired

professionals and those who pass away are included in this number.

Foreign Reciprocity

The practice of the engineering profession in the Philippines is limited to citizens of
the country. However, foreign engineer maybe allowed to practice his profession in the
Philippines provided his country allows Filipinos to practice in their own country. Also,
the foreign engineer should have equal qualification as the Filipino professional
engineer and must apply at the Professional Regulation Commission to be submitted to
the Regulatory Board concern. Some other fine requirements are indicated in the

respective laws of the engineers.

Continuing Education of Professional Engineers
The rationale of the continuing education is to assist upgrade and update the

professional engineers in the recent trends and developments in their respective fields.
With the fast changes and challenges in engineering field, lifelong learning is an
important input in the professional life of an engineer. Presently, PRC has passed a
Resolution No. 2008-463, Series of 2008, and published in the Philippine Official
Gazette on October 6, 2008, to revive the continuing education for all the professionals

including the engineers.
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The importance of continuing education was recognized earlier, with the creation of
the National Engineering Center on January 27, 1978. The Center is located at the
University of the Philippines, Diliman and actively conducting workshops and seminars

for engineers for the various disciplines.

The Role of the Professional Orgnizations
The professional organizations are registered in the Securities of Exchange

Commission as a non-profit and non-stock corporation. Engineering professional
organizations conduct their own training workshops and seminars. In order to
coordinate the concerns of the twelve engineering associations, the Philippine
Technological Council (PTC) was created to maintain dynamic, harmonious and
beneficial relationship among the member associations including compliance with the
PTC Code of Ethics.

Mutual Recognition Arrangements

The Mutual Recognition Arrangements (MRA) is an agreement entered into by the
ASEAN countries, namely: Brunei Darussalam, Cambodia, Indonesia, Laos, Malaysia,
Myanmar, Philippines, Singapore, Thailand, and Vietnam. The objective is to
recognize professional engineers in order to facilitate mobility and to exchange
information in order to promote adoption of best practices or standards and
qualification.

In the Philippines, the Professional Regulation Commission is the designated office
to implement this Mutual Recognition Arrangements. However, agreement with PRC
and CHED is underway to follow the mechanism of APEC Registry of Engineers.

It may be mentioned that there exist an ASEAN Registry of Engineers under the
ASEAN Federation of Engineering Organizations (AFEO) and implemented by the
Philippine Technological Council. Similarly, there is the APEC Registry of Engineers,
implemented by a Committee made up of the Commission on Higher Education, the
Professional Regulation Commission and the Philippine Technological Council. The
chairmanship of the Committee is rotated every three years. The Secretariat is based at

the Professional Regulation Commission office.

Conclusions

Exchange of ideas, practices and experiences from the different sectors of education,
public and private, can surely enhance the educational system of each country. As
globalization is here we have to cooperate and work together to improve each other
educational concerns to produce high quality professional engineers.

Linkages maybe created with different colleges and universities, such as the

Toyohashi University of Technology with Philippine colleges and universities. Also,
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professional engineers from both countries may propose a joint project that will be
beneficial for both parties. The multidisciplinary approach in any joint project or
research should be advocated.

Exchange of ideas, experiences and practices may be conducted by teleconferencing,
seminars, and others. It may be implemented by means of exchange of professionals in

the in the sector of industry or academe.
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Engineering Professionals
in the
Philippines

Outline

1.Introduction

2.Engineering Education

3.Accreditation of Schools, local and foreign
4.National Licensure Examination
5.Continuing Education

6.Mobility of Engineers in ASEAN & APEC
7.Engineering Consultancy

8.Conclusion

Educational System

Prior to 1954 — Engineering program is
for four (4) years
Academic year 1954 — Engineering
program five (5) years
Prior to 1994 - Tertiary education under
Department of Education,
Culture and Sports (DECS)
After 1994 - Commission on Higher
Education (CHED)

Early Engineering Program

Early days - Civil Engineering
- Chemical Engineering
- Electrical Engineering
- Mechanical Engineering

New programs spin off -
Sanitary Engineering from Civil Engineering
Metallurgical Engg - Chemical Engineering
Electronics Engineering - Electrical Engineering

Engineering Programs

Aeronautical Engineering
Agricultural Engineering

Chemical Engineering

Civil Engineering

Electrical Engineering and Technicians
Electronics Engineering

Cont’n of Engineering Programs

Geodetic Engineering

Mechanical Engineering

Metallurgical Engineering

Mining Engineering

Naval Architect and Marine Engineering
Sanitary Engineering




New Curriculum Development

Responsible for formulation —
CHED Technical Panel for Engineering
(Technology & Architecture (TPETA)

New Curriculum mandates on-the-job training
of no less than 240 to 360 hours = 12 units
Done either in the 4" or 5 of academic year
Track Module is the term use

New Programs

1. Ladderized Program — under Executive
Order No. 358, approved September 15, 2004

- Combination of vocational training with
experience

- Completion of the required academic
units in engineering and recognized to
receive the degree

- Can take the licensure examination
given by the Regulatory Board/PRC
of relevant program

Continuation of New Programs

2. Expanded Tertiary Education Equivalency in
Accredited Program (ETEEAP), E.O No. 330,
May 10, 1996

- Undergo Philippine Education Place Test
(PEPT) equivalent to 1st yr college and have
worked/employed for at least five (5) years
in any discipline
- Distance Education program for higher education
- Dual Training System institutionalized through
RA 7686
- Good for undergraduate and graduate levels
- Can take licensure examination

Accreditation

Assure high quality and relevance of
Engineering education and institutions by
assessment based on a standard set

Accreditation is benchmarking the system
of engineering education and institution
with others, local or foreign

Accrediting Organizations

-Philippine Association of Universities
Commission Accreditation (PACUCOA)
-Philippine Accrediting Association of Schools,

Colleges & Universities (PAASCU)
-Accrediting Agency of Chartered Colleges &
Universities of the Philippines (AACCUP)

-Umbrella Accrediting Agency — Federation of
Accrediting Agency of the Philippines
(FAAP) of which PACUCOA and

PAASCU
are members

Foreign Major Accords

- Washington Accord

- EUR-ACE

- Sydney Accord for engineering technology practice
- Dublin Accord for engineering Technicians

Original Members of Washington Accord:
USA, Canada, United Kingdom, Australia, Ireland
New Zealand, Hongkong and South Africa

Provisional Member of Washington Accord
Germany, India, Malaysia, Russia and Sri Lanka

Japan consider to lead and develop “ASIAN ACCORD”,
preparing draft of accord to include Japan,
Indonesia, Korea, Australia, Philippines and

Thailand




CHED Strategy Quality Graduate

CHED Objective: to produce quality
graduates

1 — Accreditation of Selected Schools
General Criteria for Selection
- Long tradition of integrity and
untarnished reputation
- Commitment to excellence
- Sustainability and viability of

2 - Cont’n of CHED Strategy

2 — Quality Assessment thru Monitoring &
Equivalence (I QUAME)

- to enhance institution’s capacity in designing
and managing programs and services

-to identify areas for reform and intervention

-to provide accurate, up to date information
on performance of higher education
institutions to enable to make choices

operations -to enable the institution to set up its own
Classified to levels I, I1, 111 and 1V | QA
3 - Cont’n of CHED Strategy Regulatory Boards/PRC

3 - New Initiative to apply - Washington Accord

- to make possible new engineering accrediting
body: being organized/spearheaded by
National Academy of Science and
Technology (DOST)

- objective is to have accreditation focus on
OUTCOMES

- group will be known as “Philippine

Accreditation Commission for Engineering
(PACE)

The Professional Regulation Commission —
government entity under the Office of the
President of the Philippines, RA No. 8981,
2000 but recently placed under the
Department of Labor,

The Regulatory Boards are under the
administrative supervision of PRC

The Regulatory Boards regulate the practice of
professions

Monitors the condition affecting practice
Hear and investigate case arising from violations

Licensed Professional Engineers

Aeronautical Engineering 773
Agricultural engineering 6,563
Chemical Engineering 26,422

Civil Engineering
Registered Electrical Engineering
Registered Master Electrician ------------

Professional Electrical Engineering -------------------- 3,367
Electronic Engineering 42,333
Geodetic Engineering 8,378
Mechanical Engineering 70,521

Professional Mechanical Engineering ----------------- 4,161

Certified Plant Mechanic 9,745
Metallurgical Engineering 713
Mining Engineering 2,808
Naval Architect and Marine Engineering --------------- 518
Sanitary Engineering 2,488

Role of Professional Organizations

- Assist in upgrading the professional engineer

-Maintain dynamic, harmonious and beneficial
relationship among the member associations

-Institutionalize recognition by and maintain
harmonious relationships with relevant
government agencies and non-governmental
organizations.

-Promote the continuous development, advancement
and enhancement of technological professions to
respond to the changing needs of the Philippines

-Initiate and maintain programs for sustainable

development in the Philippines with emphasis
on environmental protection and prevention




Reciprocity

Reciprocity - allowing foreign engineers
to practice in another country

All the various engineering laws allows

reciprocity provided the requirements

are met.

The country of the foreign engineer should
allow Filipino engineers to practice in
his country

Have the same or equivalent education

Mutual Recognition Arrangements
An Agreement entered into by the ASEAN countries

Obijective — facilitate mobility of engineering service
profession to exchange information to promote
adoption of best practice or standard and
qualification.

MRA Professional Engineer — one technically,
moral, and legally qualifies to undertake
independent professional engineering practice and
is registered and license for such practice.

Continuing Education
Objective - update professional engineer
in the new trends, knowledge and
science and technology

Attendance in training, workshop,
seminars and conferences

Conducted by professional organizations

Qualification of Professional Engineer

- Citizen of the Philippines

- Graduate of school recognized by CHED

- Pass the Licensure Examination

- Good moral character

- Has not been convicted of any crime of
an offense involving moral turpitude
by competent court

- Practice the profession applying his
knowledge and expertise.

Engineering Consultancy

Engineering consultancy is carried
out mostly by individuals.

Recently, team consultancy is gaining
ground.

The target for team consultancy is
local and overseas contract.

Conclusion

Conduct exchange of ideas, experiences and practices
teleconference, seminars and others

* Professional engineers from countries have a
joint project beneficial for both parties

Exchange of professional engineers, industry and academe

* Multidisciplinary approach in problem solving
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