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Abstract

We plan to raise the standing of the Department of Aeronautics and Astronautics in support of the institutional target to
bring ITB (Bandung Institute of Technology) to the stature of a top-class research university in Asia Pacific in five
years. The availability of the internet and the globalization has set a different landscape for higher education system
reflected in the changes in the admission policies, availability of state funding and level of autonomy in the academic
affairs in many universities. Notwithstanding, we are aware that the success of the academic process largely depends on
the quality of the men behind the gun, the faculty members of the department. The strategy for achieving the target thus
involves reforms in the academic evaluation of faculty members in creating impact to their scientific community and
their environment at large. The document is centered on the proposition of performance norms for the evaluation of the
faculty members used in conjunction with the process of recruitment, promotion and retainment. The norms are derived
from the figures of merits used in the ranking evaluation of universities. As such, the performance norms reflect the
direct correlation between faculty scholarly contribution and the reputation of the institution. The proposed outcomes-
based performance evaluation system is compared to and validated using comparable evaluation model implemented in a
number of leading universities in the United States. The reported reform is part of the strategic plan of the Department in
line with a long term objective of ITB as a science and technology institute.
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1. Introduction

We and members of the faculty at the Department of
Aeronautics and Astronautics have jointly agreed with
the fact that globalization has set global standard for
aerospace industry and education. To succeed in the
regional and global competition, therefore it is critical to
understand performance norms which are valued in the
international setting. To be a top-class institution in Asia
region, ITB has to recruit, promote and retain faculty
members with regional and international impact and
recognition in their respective field. This means that the
cumulative faculty members’ scholarly contribution has a
direct and strong correlation with the reputation of the
institution.

GOAL
The specific goal of the department is to achieve the rank
of the best 15 over the next two years leading to the
status of best 5 in Asia Pacific in 2010.

2. Department of Aeronautics and Astronautics
Academic Code

2.1 Model of Education Process

The overall performance of the department is influenced
by many different factors within the interactive process
of teaching and learning in the higher education system.
The determinant internal factors are leadership, education
and training, supportive structure, communications,
reward and recognition and measurement standards [5].
The model for the education process in the department is
given by Figure 1.

As emphasized previously, the center of an
education process is the man behind the gun, which is the
faculty member. The academic leaders along with the
members of the faculty are responsible in ensuring that
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the process of the education achieve the stated objective
and result in the targeted outcomes. It is imperative in
this regards, that they understand their pivotal roles in
maintaining the required efficiency and productivity.
Judging the overall process of education, the primary
basis of the faculty members’ evaluation is therefore
their impact to the achievement of the institutional
objective. To measure and evaluate the performance of
the faculty members, it is critically important to have
well-defined academic norms.
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Figure 1. Model of education process

Appointment, promotion and retainment will then be
judged for each faculty member based on the academic
norms with an individual integration across these
dimensions. The evaluation is performed under
meritocracy system with proper consideration to
contribution to the department and effective service to
the institute in general. The scholarship contribution is
expected to stem primarily from the research work of the
faculty member accompanied with evidence of good
teaching and to a lesser extent adequate community
services. Besides positive performance in those areas
supporting the achievement of the institutional goal, each
faculty member is expected to develop and maintain
collegiality among his or her associates.

2.2 General Standards

The standard expectation is that each faculty will use all
her best abilities to transform her potential into concrete
contribution. This transformation of potential to
contribution will be accommodated by a well-defined
career track where the faculty will progress from
Assistant Professor to Associate Professor leading to
ultimately Full Professor level. The promotion in each
level will be based on the faculty member's contributions

international recognition of university programs may be
considered in lieu of the faculty member's individual
national or international recognition for scholarship and
leadership. It should be emphasized however that since
the quality of the education process within the institute
and the corresponding department should be maintained
continuously, the primary consideration for promotion is
not based on the past performance but more by the actual
ongoing rate of contribution that also predicts the future
sustainable contribution. The general standards are [6]:
1) Demonstration of excellent teaching as proved by
peer review teaching evaluation and student
evaluations. The faculty must show an ongoing
effort to improve teaching methodology and class
conduct.

2) Demonstration of quality scholarship and
leadership in education, research, and institutional
service. In this document, scholarship refers to
activities that contribute to knowledge or
application of knowledge. Scholarly activities
include:

= publishing papers in peer-reviewed journals

= publishing papers in refereed conference
proceedings

= preparing and filing patents in the field of
specialization

=  publishing monographs or textbooks

= contributing chapters to edited works

= presenting contributed and invited
presentations at technical meetings and
workshops

= providing training to industry or appropriate
technical communities

= participating actively in the diffusion process
of technology between university and industry

= and all other activities aimed at generating,
contributing to or disseminating knowledge.

Leadership is generally defined as the ability to

inspire, influence, or guide others. To some extend

leadership implies the corresponding management

skills. Leadership activities in the scientific

context include

= establishing scientific group or community

= membership and activity in professional
societies and technical conferences

= service on institutional, regional, national, and
international committees and panels

= developing new courses

= preparing proposals and
competing for external support

successfully

in both scholarship and leadership. For promotion to = organizing  workshops  and  technical
Professor, cumulative outstanding (scientific) leadership conferences
within the university that contributes to the national or
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= supporting and directing graduate students to
successful completion of advanced degrees.

3) Demonstration that the faculty has achieved or
exceeded proper qualifications and has shown
quality  of  scholarship and leadership
commensurate with well-defined institutional
objectives.

3. Academic Performance Norms
3.1 Raison d’etre

The development of formal academic performance norms
is motivated by the specific goal to earn regional and
international reputation. In the formulation of the
performance norms, thus it is natural to extract the
elements of indicator considered essential in judging the
quality (performance) of science and technology
institutes and universities in general. The formulated

performance norms can then be compared to the
comparable norms implemented in the leading
universities for the purpose of validation.
Criteria Indicator \Weight
Quality of LAlumni of an institution winning 10%
Education Nobel Prizes and Fields Medals

Stz_iff of an iqstitution winning Nobel 0%
Quality of Prizes and Fields Medals
Faculty Highly cited researchers in 21 broad

- : 20%

subject categories

Ar_tlcles*publlshed in Nature and 0%
Research Scn_ance - - —
Output Articles in Smence_ Cltat_lon Index-

expanded and Social Science 20%

Citation Index
Size of |Academic performance with respect 10%
Institution to the size of an institution
Total 100%

Table 1. University ranking criteria by SJTU

University ranking evaluation system has been
conducted by many independent organizations. Notable
among those are for example Academic Ranking of
World Universities by Institute of Higher Education at
Shanghai Jiao Tong University (SJTU), AsiaWeek
Science and Technology Best University in Asia, Times
Higher Education Supplement, US-News Best Colleges,
etc. Each of these university ranking systems uses
different methodology in evaluating the performance of
academic institution. The AsiaWeek for instance uses
five criteria in ranking universities in Asia which
includes academic reputation, student selectivity, faculty
resources, research and financial resources [11].
However, there are primary indicators that are used

rigorously in the majority of ranking methodologies.
These primary indicators are based highly on the
research performance of the universities. In the
component of research, typical sub-criteria are derived as
citations in academic journals as tracked by the Journal
Citation Index, articles in peer-reviewed journals, papers
presented in international conferences, published books,
research funding, and the number of graduate students.
As a comparison, the specific norms in the SJTU criteria
include the number of refereed Journal publication,
highly cited researchers in 21 broad subject categories,
articles published in Nature and Science, articles in
Science Citation Index—expanded or other major
indexing systems. Table 1 specifically describes the
structure of the criteria in the SJTU ranking model [10].

3.2 Facts and Motivations: Why merit-based evaluation
is most important

The globalization, fueled by the internet technology, has
helped shape the new standard in higher education in
Asia Pacific region. The political geography has no
longer been an inhibitive barrier in the dissemination of
knowledge, expertise, experience and professional
values. In this context, the ability to draw lessons from
experience in the global setting will be important. The
following notes exemplify the globalization of academic
standard where merit-based system has progressively
become the adhered practice.

= |In 2000, when Asiaweek ranked KAIST (Korean
Advanced Institute of Science and Technology)
first among Asian science and technology
institutes, one of the criteria used was its
extremely high ratio of researchers to the number
of citations published in international journals.
From 1997-2001, Thomson cited 21 articles per
KAIST faculty member. That was ahead of
Harvard with 18 per faculty member. The first
foreign president of KAIST, Robert B. Laughlin,
introduced and carried out a bold academic reform
to bring the university to be in a comparable
standing to the Massachusetts Institute of
Technology in the US [2].

=  From 1997-2001, Thomson cited 15 articles per
Pohung University of Science and Technology
(POSTECH) faculty member. POSTECH is
another leading science and technology university
in Korea comparable to KAIST. In addition to
being ranked number one by Asiaweek in 1998,
according to Thomson Scientific each POSTECH
faculty member is cited on average 2.9 times in
international papers. There are 500 researchers,
1,300 graduate students and 200 faculties at this
prestigious institution.
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At MIT there are two profound policies that have
been rigorously implemented and considered as
the means to maintain individual excellence.
These are the tenure system and rejection of
apprenticeship. As well-put in the Annual Report
of former MIT President, Charles M Vest [4]:
“How do we maintain such individual excellence
as the institution progresses? | believe that the
primary mechanism is the much-maligned tenure
system. Yes, tenure. When we make the hard
decision to award tenure to a colleague, we are
setting the standards of the institution for the next
thirty or so years, so we do so with great care and
a sense of responsibility. It is a hard-edged system
within a community that thrives on collegiality.
We first give enormous choice and opportunity to
new faculty members, but several years after that,

nepotism and corruption. After introducing the so-
called “Hundred Man Plan” in the applied
mathematics department in 1998, only one of the
21 members of the department who are younger
than 45 graduated from the university [3].

3.3 Criteria for recruitment, promotion and retainment

To ensure the enforcement of the merit-based system and
the achievement of the stated institutional goal, the
criteria for the recruitment, promotion and retainment
must be well-defined and well-understood by the
candidates. The criteria are listed for each level of
professorship as the following.

A. Criteria for Reappointment as Assistant Professor

the tenure system focuses our minds on a clear, 1. Ability or evident potential in teaching, research,
informed evaluation of the quality and impact of extension, and another scholarly or relevant
each candidate’s accomplishments in research, creative activity. The ability of teaching must be
scholarship, teaching, and to a lesser extent, subsequently demonstrated throughout the period
service”. President Vest was further very specific of candidacy and supported by student evaluation
about the importance of collegiality within a and to some extent peer review. The ability to
merit-based system [4],” We offer new assistant conduct research must be shown by consistent
professors a wide-open field of freedom to choose publications of research outputs to national and
what they teach and the topics of research and international  conferences. The international
scholarship they engage. We reject the journal  publications ~ will  be  strongly
hierarchical systems of many other nations in recommended and considered highly. Preliminary
which junior faculties are subservient to, and evidence of citation of candidate work should be
indeed apprenticed to, senior professors. We demonstrated. Initial effort to write patents is
therefore enjoy a constant flow of new ideas, advised to start in this period.
passions, and approaches that keep us fresh and 2. Potential for directing teaching, research, graduate
robust”. study, or extension activities. The candidate must
In an attempt to stimulate the initiative and demonstrate the essential ability to teach both
creativity of faculty members at Beijing undergraduate and graduate courses
University, one of leading universities in Asia, the independently. Supervision of undergraduate
institution has begun reforming its deep-rooted thesis and master’s work will be standard.
academic tenure system. Previously, lectureships 3. Ability and willingness to participate in the
were widely regarded as lifelong employment department and university affairs. The active
contracts revocable for only the most serious participation within the committees or panels both
violations of university regulations. Now, in the department and university’s level is
however, only professors can enjoy tenured recommended.
positions — associate professors, lecturers and 4. Initiative to participate in the enriching
assistant professors cannot. Rather, they are collaboration between university, industry and
offered contracts of up to 12 years. At the end of government. The ability to initiate research
the contracted period, a decision to offer a tenured collaboration between university and industrial
position will be made on the basis of the quality partners will be recommended.
and quantity of the candidate’s academic output. 5. A doctoral degree or equivalent professional
The performance evaluation is thus an outcomes- experience. The doctoral degree must be earned
based evaluation. The changes at Beijing prior to promotion to the level of Associate
University follow human-resource reforms at one Professor. Conversely, it should be kept in mind
of the capital’s other elite universities, Qinghua that the doctoral degree alone does not indicate
University. Traditionally, Qinghua’s professors any guarantee for appointment as assistant
came largely from the ranks of their graduating professor. Only candidates with the above
doctoral students — a system critics say fostered qualities will be recommended for appointment.
Proceedings of the 2005 Regional Conference on Engineering Education 308

December 12-13, 2005, Johor, Malaysia



B. Criteria for Associate Professor

1. Recognized ability and potential for distinction in
teaching, independent research, extension, and
scholarly or relevant creative activity. The
recognition of the teaching and research ability of
the candidate must go beyond that of the assistant
professor level. Evidence of international journal
publication should be stronger. The citation level
of the candidate work must be also significantly
higher.

2. Demonstrated ability to direct teaching, research,
graduate study, or extension activities. Beyond the
supervision of master’s work, the supervision of
doctorate research work should be evident starting
in this period. The ability to creatively introduce
new courses based on the state-of-the-art research
will be essential. Acceptance in the research
position (during sabbatical leave) in the United
States or Europe will be considered as part of
international recognition. Patent applications will
be essential contribution.

3. Ability and willingness to participate in
department and university affairs. The active
participation within the committees or panels both
in the department and university’s level is strongly
recommended.

4. Marked initiative to participate in the enriching
collaboration between university, industry and
government. Consulting work for industry should
be started during this period of candidacy.

5. A doctoral degree. The internal promotion to and
external recruitment of Associate Professor strictly
requires a doctoral degree.

C. Criteria for Professor

1. Distinguished  achievement in  teaching,
independent research, extension, and another
scholarly or relevant creative activity. The
recognition of the teaching and research ability of
the candidate must extend beyond that of the
associate professor level. Evidence of international
journal publication should be strongest. The
citation level of the candidate work must be also
very strong internationally.

2. Demonstrated ability to direct teaching, research,
graduate study, or extension activities. The ability
to creatively introduce new courses based on the
state-of-the-art research will be essential.
Acceptance in the research position (during
sabbatical leave) in the United States or Europe
will be considered as part of international
recognition. Apart from intensive international

journal publication, international publication of
textbooks should be part of evidence of
contribution.

3. Established reputation in the individual's
profession or field of scholarly or germane
creative activity. Invitation as keynote speakers in
the national and international level will be
considered as essential evidence.
Commercialization of patents will be considered
as high-level contribution.

4. Ability and willingness to participate in the
department and university affairs. The active
participation within the committees or panels both
in the department and university’s level is
standard.

5. Distinguished initiative to participate in the
enriching  collaboration  between  university,
industry and government. Substantial consulting
work for the industry should be demonstrated.

6. A doctoral degree.

4. The Performance Evaluation
4.1 Annual Review

The faculty members are the core of the education
process. The success of the institute in achieving the
educational goal lies heavily on the academic
performance of the faculties. An important part of the
process is therefore an ongoing evaluation of faculty
members’ performance in supporting the achievement of
the institutional objective. The step-by-step annual
performance review should be conducted to ensure that
the candidate meet the present performance bar and thus
reflect the potential for future re-appointment and
promotion. It is evident that the well-defined academic
norms used in the annual review warrants the merit-
based evaluation. The annual review effectively
measures the accountability of the faculty member in the
whole process of education. Specifically, it ensures that
the faculty member demonstrate the expected
performance standard associated with his/her assumed
rank or title. The merit-based evaluation system will
further guarantee the objective and professional decision
in regards to the appointment, promotion or retainment of
faculties. To maintain the quality of the institute, it is
highly important for academic leaders and those involved
in the decision process to protect the evaluation system
from subjectivity, favoritism, nepotism, office-politics
and other counter-productive factors.

The outcomes-based academic performance standard
used for the annual review is given in Table 2 through
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Table 4 for assistant, associate and full professor level
respectively.

4.2 Mid-Career Review: Berkeley model

The proposed Mid-Career Review is developed based on
similar system implemented at the University of
California, Berkeley as one of the world top universities.
At UC Berkeley, the Mid-Career Review which typically
occurs in the first semester of the faculty’s fourth year is

Table 2. Academic performance standard for assistant professor
Level: Assistant Professor

Scholarly contribution
publishing papers in peer-reviewed

Annual Output

international journals 1
publishing papers in refereed conference

proceedings 3
presenting/publishing papers in national

seminar or journal 4
publishing monographs or textbooks Optional
contributing chapters to edited works Recommended
presenting contributed and invited 1
presentations at technical meetings and

workshops

transferring technology to industry Optional
filing patent applications Optional
publications citation level 2

publishing papers in peer-reviewed

international journals 2

publishing papers in refereed

conference proceedings 4
presenting/publishing papers in national

seminar or journals 5

publishing monographs or textbooks Recommended
contributing chapters to edited works 1

presenting contributed and invited 2
presentations at technical meetings and

workshops

transferring technology to industry Recommended
filing patent applications Recommended
publications citation level 4

Leadership contribution

initiating research cooperation in the

national and or international level 2
organizing research group or center in

the field of interest 1
membership and activity in professional
societies and technical conferences 1

service on institutional, regional,
national, and international committees

and panels Recommended
developing new courses Recommended
writing proposals and successfully

competing for external support 2

organizing workshops and conferences 2
supporting and directing undergraduate

students )
initiating research cooperation in the supporting and directing master's and
national and or international level 1 doctorate’s students 2
initiating research group or center in the
field of interest Recommended Table 4. Academic performance standard for full professor
membership and activity in professional Level: Full Professor
societies and technical conferences 1
servi_ce on ir)stitutional, _regional, national, Scholarly contribution Annual Output
and |nte_rnat|onal committees and panels Recommended publishing papers in peer-reviewed
developing new courses Recommended international journals 3
writing proposals and successfully publishing papers in refereed conference
competing for external support Recommended proceedings 5
organiz?ng works_hop; and conferences Optional presenting/publishing papers in national
supporting ar_1d directing undergraduate seminar or journals 5
students thesis work 2 publishing monographs or textbooks 1
contributing chapters to edited works 1
considered as a critical appraisal point prior to the actual presenting contributed and invited 5
tenure evaluation. The purpose of the Review is to help presentations at technical meetings and
the department and the candidate identify merits and workshops
weaknesses before it is too late to improve the record [1]. transferring technology to industry Recommended
The typical outcome is the reappointment of the filing patent applications Recommended
candidate with a note of advice pertaining to facets of publications citation level 4

performance that need improvement.

Table 3. Academic performance standard for associate
professor

Level: Associate Professor
Scholarly contribution Annual Output

Leadership contribution

initiating research cooperation in the

national and or international level 2
organizing research group or center in
the field of interest 1

membership and activity in professional 1
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societies and technical conferences

service on institutional, regional,
national, and international committees

and panels 1
developing new courses 1
writing proposals and successfully

competing for external support 2

organizing workshops and conferences 2
supporting and directing undergraduate

students 2
supporting and directing master's and
doctorate's students 2

In the Department of Aeronautics and Astronautics
at ITB, the Mid-Career Review will be constructively
used as an instrument to gauge or evaluate the
candidate’s work. On the other hand, the candidate can
use the event of the Review to inform the department
regarding circumstances that have been or might be
inhibiting her productivity. The Review is therefore a
two-ways communication channel where the faculty
overall performance is evaluated in the context of
achieving the institutional goal. Considering its role, it is
important to put the Mid-Career Review in perspective.
The candidate will be given enough time and information
regarding his strengths and weaknesses to work to
improve the overall record prior to the review time for a
fixed appointment which is associated with a full
professorship. An important part of the mid-career
review in that case is the requirement for the candidate to
present his realistic and workable scholarly plans for the
period prior to the review time.

5. Departmental Enforcement Program

In order to encourage the faculty members to continously
improve their performance and thus to help achieve the
stated institutional objective, the department of
Aeronautics and Astronautics has set an enforcement
program. The incentive as well as -certificate of
recognition associated with the program are awarded
based on the quality and quantity of the faculty member
scholarly output thus they reflect the initiated merit-
based system. It should be noted that the program
presented in this paper would still need to be elaborated
further to accommodate other important issues such as
the concept and philosophy of research university,
teaching methodology, student-faculty interaction, and
model and roadmap for developing center of excellent
among other things. The highlights of the department
enforcement program can be outlined as the following:

1. Travel grant to support faculty members in
presenting their papers in the national and

international conference. The travel grant is given
on the competitive basis among the faculty
members. Priority will be given to the faculty with
more than one paper in the proposed conference.
The decision to award the grant will be subject to
annual funding availability. In principle, the
limited grant will be awarded to those faculty
members with the highest expected scientific
impact. The travel grant will be in general only
covering some part of typical conference
expenses. It is the responsibility of the
corresponding faculty to obtain the
complementary funding.

Incentive for faculty members in writing paper
publication. The level of incentive is based on the
merit or the expected impact of the publication.
The highest incentive is given to the publication of
the faculty members work in the refereed
international journal. The Journal should be listed
in the major technology and scientific citation
index such as Scientific Citation Index,
Mathematical Reviews, ISl Alerting Services®,
Academic Index, Aerospace Database,
Zentralblatt MATH, Applied Mechanics Reviews,
Current Contents, Energy Science & Technology,
Engineering  Index, Engineering Materials
Abstracts, INSPEC, ISMEC: Mechanical
Engineering Abstracts, Metadex and Newsearch.
It is clear that to get a higher level of exposure,
faculty members need to publish their research
work in the journals that are indexed extensively.
The next priority is publication in the refereed
international conference. This type of publication
is considered important since the work of the
faculty member can reach the international
audience and therefore has more exposure for
possible citation by peers or cohorts. Occasional
publication in the national seminar proceeding or
local journal is considered as part of contribution
to enhance national scientific standing. However,
it must be kept in mind that this type of
publication has the least weight in supporting the
institutional target to be a top-class regional
research university.

Block grant for faculty members for publishing
textbook in their field. In many leading
universities publication of textbook is considered
a major scholarly contribution in the teaching area.
The importance of textbook publications lies in
the fact that, when appropriately published, a
textbook has potential of wide-ranging readership:
undergraduate  students, graduate students,
practicing engineers, researchers, scientists and
general self-learners. The block grant is made
available for the faculty members wishing to
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publish textbooks or monographs. In line with the
stipulated expected impact of the textbook
publication, only publication in the English
language in the regional or international level is
encouraged. The objective is to obtain more and
more regional and international recognition for the
contribution of the respective faculty member and
therefore international recognition of the
Department (prestige by association). Local
publications will not be considered highly.

4. Annual best performer award for the faculty with
the highest productivity and highest impact to the
Department performance. To give continuous
motivation for faculty members in performing
their best to attain the Department’s and Institute’s
goal, Annual Awards are conferred to the best
three performers.  Considering overall impact,
heavier weight will be put to research contribution
than teaching.

6. Concluding Remarks

The paper describes the academic vision of the
department of Aeronautics and Astronautics at ITB. The
primary thesis of the paper is the recognition that a
faculty member is the core of the education process. The
document is therefore centered on the proposition of
norms for the performance evaluation of the faculty
members. We are aware, however, that the education
process is a multi facet process where different
intertwinned factors come into play. Several remarks are
therefore in order.

e We recognize that the establishment of the
academic norms is imperative. In the mean time, it
is important to understand that the dynamics
education climate and the ever changing
environment would warrant periodical review of
such norms

e The well-defined norms will be serving as a
starting point to be followed-up by an elaborate
working plan. It is essential to note that to achieve
the institutional goal, the university administrative
supports, facilites, budgetary policies, among
others, should be reviewed and redefined
following similar objectives.

e To be effective, the departmental enforcement
program must be endorsed and supported by ITB
institutional objectives and regulations.

e  The formulated academic reform should be further
translated into action and policy within the
framework of the present academic autonomy.
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