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Abstract: Program Educational Objective (PEQ) is a long-term performance which measured after the graduates
work for >3 years. Tt is important to measure the achievement of a university in producing high quality

graduates who are equipped with a variety of technical and generic skills. One method to measure the PEO 1s
to conduct the questionnaire with respect to the background of a former university graduates who are called
alumni. A website has been constructed to facilitate the respondents to answer some questions in the
questionnaire and further analysis results are automatically generated The results obtained are displayed in
an different annual range and overall performance which varying according to the parameters that have been
determined. The data obtained were analyzed using two approaches such as average and percentage

achievement.
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INTRODUCTION

Education has now changed direction from the
education that 1s based on the inputs (time and content)
to the education based on the objectives. Tt focuses more
on the ability of the students themselves to do something
after them through the learning process. In other words,
it 1s more focused on learmng outcomes which it will be a
destination and direction of students. Therefore, the best
way to achieve this goal 1s to 1dentify the direction which
then backwards planning and selecting the best path to
reach the desired destination.

Tn an effort to produce graduates with a balanced and
an excellent umversity, the curriculum should be made
through the wmversity censorship Philosophy of
Education, the Education Act (1996), the mternational
requirements and educational psychology. Thus,
according to Hamid (2004), university curricula must have
a vision and mission, goals and objectives, learning
outcomes, curriculum content, organization of curriculum
content, teaching and learming strategies and assessment.
(Hamid, 2004).

Among the most important in formulating the new
curriculum 1s a redefined the objectives of the learming
program (Programme Educational Cobjectives (PEC)),

which reflects the characteristics of graduates who wish
to produce and it must be achieved within a few years
after completing graduate studies at the university. This
objective is also to improve quality assurance in terms of
teaching and learning process (Hamid, 2004).

In addition, the Programme Outcomes (PO) should
be formulated and measured using a specific method
of the program and after graduation students
(Abdullah ez al., 2007). The results of this program are to
identify and assess the desired outcomes and help to
produce graduates who are well balanced and excellent
(Ben-David, 1999). Thus, both program objectives and
program outcomes should be provided in drafting the new
curriculum.

Therefore to develop a neat and intact PEQ and
relevant to the needs of the profession, the opinion of
graduates and alumni must be taken into account through
a questionnaire which can access on-line. Hence, this
study presents the results of surveys based on the
characteristics of each statement PEQ. Questionnaires are
also defined to be the direct measurement method for all
alummi are asked to enter their information nto the
template provided. Then, the measurement of performance
evaluation is done automatically.
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PROGRAM EDUCATIONAL OBJECTIVES (PEQ)

PEO1 = An engineer with an understanding of the
fundamental knowledge prerequisite for the
role as an efficient engineer

PEO 2 = An engineer with professional attitudes and
ethics necessary in fulfilling  his/her
responsibilities towards the creator, client and
the society

PEO3 = An engmeer who will uphold the Malay

language as a language of knowledge m the
engineering field and at the same time has the
ability to communicate in English

PEO 4 = An engineer who 1s able to adapt lum/herself

to the international/global work environment

An engineer who 1s able to lead an engineering

organisation based on knowledge of important

current 1ssues In engineering

PEO & = An engineer who is able to conduct research in
the field of engineering whether at a
postgraduate level or in his/her own
organisation

PEO 5

The formulated PEOs are consistent with the vision
and mission of the university and faculty and have been
formulated to directly ensure the achievement of the
mission and vision of university and the faculty.

These PEOs are also consistent with stakeholders’
(such as employers, parents, alumm and students)
requirements. In fact, these are the main criteria
considered towards the formulation of the PEOs as
required by the Engineering Accreditation Council (2007)
manual. Achievements of these PEOs reflect achievement
of vision and mission of the university and faculty as well
as satisfying the stakeholders’ requirements since the
PEOs, vision and mission and staleholders’ requirements
are mterlinked. PEO 1, 2, 4 and 5 are common to many
engineering programs in Malaysia (Engineering
Accreditation Council, 2007) and elsewhere in the world
to produce competent engineers with a strong
understanding of fimdamental engineering knowledge

Table 1: Targeted Achievermnents (TA) for each PEQ

(PEO1), engineers with professional attitudes and ethics
necessary n fulfilling his/her responsibilities towards the
creator, client and the society (PEO2), engineers who are
able to adapt to the international/global researche
environment (PEO4) and engineers who are leaders in
their respective organisations (PEQ3). These are also in
line with the vision of university which is committed to be
the leading university that pioneers imnovations in
creating a dynamic, knowledgeable and ethical society.
During the process to establish these PEOs, feedback and
nput are obtained from the stakeholders via direct
consultation and questionnaires. The feedback and
responses revealed that the PEOs are aligned with the
stakeholders” needs. In accomplishing the university and
faculty mission and vision, EESE Department emphasizes
the following core values: leadership and innovation,
creativity, novel application of fundamental engineering
science, interdisciplinary activities, community of ethical
scholars, development of future leaders and
professionalism (Engineering Accreditation Council, 2007,
MQF, 2009). Thus, the PEOs are consistent with the
institutional and faculty goals. Specifically, the common
themes of creative discovery, leadership and individual
responsibility emerge in all of these mission statements
and educational objectives. As such, the department has
set a 5 year period for all students to accomplish these
PEOs. Table 1 shows the PEOs, targeted achievements of
the objectives after 5 years of graduation that are used to
measure the achievements of the outcomes.

Besides being consistent with the mission, vision and
stakeholders needs, the formulated PEOs are also related
to the established Program Outcomes (Pos). PEOs are the
most important driving factors towards the development
of the curriculum in terms of approach, content, delivery,
assessment, analyses and evaluation. In formulating the
PEOs, attention and care are given towards ensuring that
the PEOs fulfill the following indicators:

»  Specific, defined, measurable and achievable
*  Have own niche

Program educational objective

Targeted achievement

PEO 1: An engineer with an understanding of the fundamental
knowledge prerequisite for the role as an efficient engineer
PEO 2: An engineer with professional attitudes and

ethics necessary in fulfilling his/her responsibilities towards

the creator, client and the society

PEO 3: An engineer who will uphold the Malay language as

a language of knowledge in the engineering field and at the
same time has the ability to communicate in English

PEO 4: An engineer who is able to adapt him/Mherself to the
international/global work environment

PEO 5: An engineer who is able to lead an engineering organization
based on knowledge of important current issues in engineering
PEO é: An engineer who is able to conduct research in the field

TA: 70% of graduates work as engineers

TA: 1096 of graduates involved in professional bodies and social activities
TA: 60% of_' res_pondents agree that the Malay language is very important

in communications

TA: 1096 of graduates work in international companies and/or related bodies
TA: 5% of graduates become managers of engineering organizations

TA: 1090 of graduates proceed to research based postgraduate studies or work

of engineering whether at a postgraduate level or in his/her own organization in R&D division
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PENILAIAN PENCAPAIAN OBJEKTIF PEMBELAJARAN PROGRAM (OPP)

Program Education Objectives (PEO)

Jabatan Kejuruteraan Elektrik, Elektronik & Sistem
Fakulti Kejuruteraan G Alam Bina

PENILAIAN PENCAPAIAN OBJEKTIF PEMBELAJARAN PROGRAM (OPP)

Tujuan borang penilaian ini adalah untuk mengukur pencapaian Objektif Pembelajaran Program (OPP). Hasil daripada penilaian ini akan digunakan untuk

memperbaiki serta lagi kualiti ji dan

di Jabatan Elekirik, Elekironik & Sistem (JKEES), Fakulti

Kejuruteraan & Alam Bina, Universiti Kebangsaan Malaysia. Adalah amat dinarapkan agar anda dapat menjawab borang penilaian ini dengan telus kerana ia akan
membantu JKEES dalam menghasilkan jurutera yang lebih berkualiti pada masa akan datang

Fig. 1: Header for on-line survey form

e Consistent and linked to mission and vision of
university, faculty and stakeholders needs

+  Established process for formulating

* Involvement of stakeholders in defimng the
objectives

*  Continually reviewed and updated, 1.e., Continual
Quality Improvement (CQL)

In establishing the PEOs, the needs and requirements
from various stakeholders are of utmost importance and
therefore their views are taken into considerations. These
stakeholders include faculty members, students, alumni,
members from the industries and also parents. The views
are collected by means of swveys and formal meetings.
Having these elements in the process of formulating its
PEOs, the faculty has fulfilled the intended requirements.

PEO QUESTIONAIRE

For alumni questionnaires, a set of forms containing
all PEO statements with features that make all the
statements that have been prepared and developed in line
(http://plkukmweb. ukm.my/OPP/).

Assessment of each statement is made using 1-3
Likert scale. Next, these forms are analyzed automatically
through the Faculty of Engineering and Built Environment
Alumni database. The header for the website online form
1s shownm Fig. 1.

To enable a more in-depth analysis of the input
provided by the alumni, each alumnus 1s asked to enter
the information on themselves. They are also required to
mserting the information on their studies as shown in
Fig. 2. The subsequent sections present the data analysis
and interpretation of the alumni surveys. Effort is being
pursued by the department OBE committee to revise the
form and the final draft of the proposed changes of the
form will be tabled at the next department meeting for
endorsement before being table at the faculty QA
meeting.

Nama
Name:

No kad pengenalan:
IC No.:

Program:
Programme:

Tahun Tamat Penggjian:
Graduation year:

8|
Tarikh Mula Bekerja:

Date of employment:
[}

Fig. 2: Profile form to be filled by alumni
DISCUSSION

Analysis of the alumni survey was conducted in two
forms:

. Average achievement
. Percent achievement

Alumm achievement refers to the average calculation
based on the average performance for all alumm Likert
scale. Tt is important to provide information on alumni as
a whole in the achievement of each PEO. For example, a
PEO 1 for the 2000-2005 batch has value 3 which shows all
the alumm of the year was achieved with excellence of
PEO1. The second analysis is the percentage of alumni
based on the number of alumni achievement of the
objectives of the number of alumm who provide feedback
{(respondents).

Each PEO has the following target and performance
can be measured by the achievement of these goals. A
total of 56 alumm from the years 2000-2010 has responded
1n the questionnaire.
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Average achievement: Reviews of the latest analysis of
questionnaires for the attainment PEO obtained from
graduates of the Department of Electrical, Electronics and
Systemns Engmeering began in January, 2010. The results
of the swvey of self-evaluation from 2000-2009 are
shown in Fig. 3. Score obtained was the scale of 1-3 where
1 mndicates the weakest competence or in other words, the
objective 1s not achieved while 3 represents the most
powerful competence where the respondents have
achieved the objectives for each PEOQ. For every PEO that
represents a very significant soft-skill, PEO 1 18 basic
engineering knowledge, PEO 2 1s professional behavior
and ethics, PEO 3 is communication ability either in Malay
or English, PEO 4 is the ability to adapt to the
mternational/global working environment, PEO 5 1s
leadership skill and PEO 6 is the mvolvement in R&D.
Figure 3 shows that on average, the highest PEOQ for
obtaining degree as the respondents” basic ability for all
3 years, almost all respondents have a basic knowledge
on a scale of 2-3 in which case the objective of PEO 1 1s
achieved. Meanwhile for PEQ 5, the leadership skill for
each batch is still very weal and this matter should be
noted to encourage the faculty/umversity to give more
priority on leadership skill of prospective graduates in the
future.

If researchers compare these three batches, the
respondents who obtamed their degrees m 2000-2005 had
the lighest score in achieving the six objectives followed
by 2006-2008 and 2009 batches. Tt seems obvious that
leadership ability and involvement in R&D by batch 2009
mcreased when compared with the previous 3 years. A
highly sigmificant decrease in all five PEOs (PEO 1, PEO 2,
PEO 4, PEO 5 and PEO 6) for each year was seen, except
for commumnication skill (PEQO 3) which does not exceed
the score of 0.25. Although, this batch (2000-2005 and
2006-2008) are not OBE batches but the curriculum that
has been developed is directed to the PEO attainment
and each PEO has been achieved with excellence and

3.0 B 2000-2005
B 2006-2008
& 25 ] @ 2009-2010
§ 2.0
E
@ 151
2
S 1.0
w2
0.5
0.0 T T T T T T
PEO1 'PEO2 ' PEO3 ' PEO4 ' PEOS5 @ PEO6

Objectives

Fig. 3: The average performance of each division PEO by
degree obtamned
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take a long time at least 4 years to see a more significant
achievement. There was an increase on the achievement
of PEO m 2006-2008 batches and initial performance of
2009-2010 batches 13 something to be proud of In
conclusion, the alumni swrvey statistics from 2000-2010
showed an increase in the performance of each PEO each
year and there are system improvements to ensure that
each PEO 1s achieved.

Achievements of the initial PEO obtained by alumni
who graduated in 2000-2005 can be explained by Fig. 4a.
The results of the observation results of questionnaires
showed that the overall performance of the alumm are

3.09(a)

Score (Between 1-3)

2.54(b)

1.0

Score (Between 1-3)

0.5

0.0 T T T T T T
2.57(©)

1.04

Score (Between 1-3)

0.54

0.0

PEO3 ' PEO4 ' PEOS5  PEOG

Objectives

PEO1 ' PEO2 '

Fig. 4: Average performances for PEQ by vear of
graduation: a) 2000-2005; b) 2006-2008; ¢) 2009-
2010
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good which is the rating for each PEO mostly located on

the score of 2-3. It shows that the PEO for this batch are
generally said to be achieved. Basic ability (PEO 1) 1s the
highest acluevement, followed by the ability to adapt to
working conditions (PEOQ 4) while the lowest is the
leadership ability (PEO 3) and is followed by an interest in
venturing into the field of research (PEO6).

While Fig. 4b also displays the acluevements of
alumni who PEQ graduated in 2006-2008. The results of
the observation results of questionnaires showed that the
overall performance of the alumm are good which 1s the
rating for each PEO mostly located on the score of 2-3,
especially for PEO 1-PEO 4. Basic knowledge of and
ability to communicate PEO 1 are two of the highest
achievermnents of this batch. As occurred m the 2000-2005
batches, the lowest PEO 15 leadershuip ability, followed by
an interest in venturing into research.

Achievement of PEQ obtained by alumni who
graduated in 2009 1s shown in Fig. 4c. The results of the
distributed questionnaires showed that the overall
performance of the alumni is good where the rating for
each PEO mostly scores 2-3, especially for PEQ 1-PEO 4.
Just as in the 2006-2008 batches, basic skills scores the
highest, followed by the ability to adapt to working
conditions while the lowest is leadership ability and
followed by an interest in venturing into the field of
research. From observation, the pattern graphs for all
three batches for all PEO are almost the same
(Fig. 3) but the rate of decline in scores is decreasing
every year which means the university has to take more a
signficant action to raise the scores of alumm by
following the PEO that has been set.

On average, over the past 10 years, all six PEO
achievements are at a good level. This 1s shown in Fig. 6,

of which three of the PEO have achieved category

&
s
3
2
[
a
o
g
wy
2000-2005
2006-2008
—e— 2009-2010
1.0 T T T T 1
1 2 3 4 5 6
PEO
Fig. 5. Graphic patterns for the three batch alummi for

each PEO
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objectives which are basic knowledge, communication
skills and ability to adapt to the global working
enviromment. Meanwhile for PEO 2 and 6, the ability of
professional ethics and attitudes and engagement with
R&D 1s still in a fairly safe score while PEO 5 or graduate
leadership skill 1s at the most critical level but still in the
but still in the minimal objective achieving category.

In this study, a total of six PEO have been analyzed

on 56 respondents who are alumni and graduates from the
programs of the Department of Electrical, Electronics and
Systems Engineering. Overall, PEO is considered as able
to support the vision, mission and philosophy of the
umiversity. PEO achievement 15 measured using an
indirect assessment through surveys of alumm and
graduates. This study is able to establish a measurement
process that can measure the achievement of desired
outcomes and to highlight best practices that should be
followed and to identify the part that needs to be
improved wholly.
Percentage of achievement: Refer to
achievement graph, there were two major data observed.
First is level of achievement from respondents and the
second data is about the percentage of targeted
achievement. This target can refer to a performance
indicators shown m Table 1. Each PEO have a different
percentage. For example, PEO 1 have a targeted
achievement about 70% of graduates research as
engineers while PEO 2 have a targeted achievement about
10% graduated involved in professional bodies and social
activities. Dashed red line in Fig. 7 shows a targeted
achievement while blue histogram indicates a percentage
of collected data from respondent. Both data will be
compared whether the respondents achieve above or
below then the threshold (targeted achievement).

From the Fig. 7a, objective achieved is about 30%
above the targeted achievements of the objectives after

objective

3.0

—_ —_ 8] N~
=) [ =) 93
1 1 1 1

Score (Between 1-3)

e
in
1

o
1<)

PEO1 ' PEO2 'PEO3 ' PEO4 ' PEOS5 PEOG6 '

Objectives

Fig. 6: Overall performances for each PEO by year of
graduation 2000-2010
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Fig. 7: Targeted and achieved objectives: a) PEQ 1, b) PEO 2; ¢) PEO 3; d) PEO 4, e) PEO 5; f) PEO 6

10 years of graduation. About >90% each batch of
graduates works as an engineer while at the same time
department has set at least 70% of them research in these
field. For respondent graduated in 2000-2005 get the
highest percentage while batch 2006-2008 get the

lowest score but in 2009 the percentage has been
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improved. About <10% of respondent m 2006 until 2009
are not mvolved in engineer field, most of them are join
government or company based on social science’s
knowledge such as administrative and diplomatic officer,
teachers, business and bank. Almost all of respondent get
a job based on their quality and their qualifications which
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relevant with their program/courses took in university.
PEQ 2 states that engineers must acquire professional
attitudes and ethics necessary n fulfilling his/her
respensibilities towards the creator, client and the society
Fig. 7b. The performance of respondent also above the
targeted achievement. The best performance shown in
batch 2000-2005 reach 84% achieved the objectives.
Critical pomt found in 2004-2008 batch which 34% alumm
only able to perform their professional ethics but in 2009
alumni tried to improve their achievement is about 10%
mcreased. In the future, umversity has a responsibility to
train them well to make sure they can upgrade another
50% of alumni to enhance their professional attitude and
ethics on their career. From the data said that at least 5
respondents in 2000-2005 batch, 27 respondents in
2006-2008 and 11 respondents in 2009 from total of 56
respondents shows that they are able to control their
emotion and their anger in their career. About 15
respondents are members of professional bodies that
related to engineering such as Board of Engineers
Malaysia (BEM), TEM, TET, CIDB, TEEE and TACSIT. And
15 respondents also officially registered as a BEM
member. Here, 2000-2005 have the ligher score on
environmental awareness which almost 100% of
respondent, followed by 2009 and 2006-2008 batch. Over
10 years, <26% alumni are involved in any welfare or NGO
program but the good news is >97% of respondents are
punctual n attending any appomtment regarding their
research.

As show in Fig. 7c, targeted achievements of the
objectives of PEO 3 (commumication skills) were obtained.
It indicates that any deviation occurred about 10% in
every batch. The deviation is not significant but the
department has a bigger responsibility to enhance this
PEO in order to avoid the deviation that happens for the
next 5 or 10 years from now. Almost 100% respondent
from 2000-2005 batch, 63% from 2006-2008 and 58% from
2009 alumni are able to use the proper Bahasa Melayu
(Malay language) in their research, especially on their
activity related to correspondence, report writing,
preparation on minutes of meetings, calling, public
speaking and services, etc. and all of the respondents said
that they are able to speak well in English.

PEO 4, response from alummni said that engineer who
is able to adapt him/herself to the international/global
research environment was shown in Fig. 7d The
2000-2005 batches still lead the score which 1s 100% of
them able to adapt in mtemational/global companies
and/or related bodies, followed by 72% from 2009-2010
batch and 54% from 2006-2008 alumni. No more hesitation
from respondent to interact with intemational company
from major o1l company, international bank, Internet
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service provider, university and others. Tt seems like
department have to prioritize to enhance PEO 5 regarding
the ability of engineer to lead an engineering orgamzation
based on knowledge of important current issues in
engineering. Knowing the fact that PEO 5 has the lowest
score compared to other PEOs (Fig. 7e). The highest score
reach <35% covered by respondent which graduated in
2000-2005. While, respondent of 2006-2008 stand in the
lowest score are <10% followed by 18% of 2009-2010
batch. Some respondent thought that some skills that
engineer have to mastered in order to win the employer’s
heart, some personal skills are surely noticed from the
survey such as dedication in completing the research,
responsible on work done, accuracy, fast learning,
commurnication skill, leadership, research under pressure,
negotiation skill, teamwork, etc. From overall results from
respondent shows that <30% alumm have <10 staffs
research under their supervision, 10% have between 11
and 20 subordinates, 5% have =20 subordinates and the
rest did not response on the survey’s question.

In PEO 6, refer to Fig. 7f respondents graduated in
2000-2005 still leading the score while 34% respondent
from 2006-2008 and 30% from 2009-2010 are need some
motivation i order to attract them to conduct research in
the field of engineering whether at a postgraduate level or
in his/her own organization. From overall results shows
that <45% of alumni are mteract with Research and
Development (R&D) activity n engineering field such as
program development, design works, nanotechnology,
GIS analyzing, fiber optic, microprocessor
microcontroller, etc.

and

USE OF RESULTS TO IMPROVE EFFECTIVENESS
OF THE PROGRAMS

The result from the surveys of 2000-2005, 2006-2008,
2009 represent the second cycle of PEOs evaluation.
However, these results do not truly reflect the
achievement of the graduates from the OBE program. The
OBE students will only graduate in 2009 and their actual
achievement if assessed in 3 years time can only be
presented in 2012, In the meantime, the department will
make use of the results to develop and iunprove the
assessment tools to measure the PEOs achievement.

The results of the swrvey conducted, measuring the
average of achievement for each batch showed PEO 2, 5
and 6 still not fully achieved. Therefore, the Department
of Electrical, Electronics and Systems Engmeering has
taken several initiatives to improve performance through
various efforts including:
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Conducting seminars on the importance of BEM and
the Professional Bodies Registration

Organizing leadership courses

Provide mteresting imitiatives to attract alummi to
continue their studies to a higher level

However, according to the percentage of
achievement analysis, all the PEO has reached its target.

CONCLUSION

In this study as many as six PEOs have been
analyzed over 56 respondents who are alumm of programs
in Department of Electrical, Electronics and Systems
Eengineering. Overall, PEO was able to endorse the
vision, mission and philosophy of the wmiversity.
Attainment PEO was measured using a direct assessment
through the review among alumni. This study could form
the that can measure the
achievement of desired leaming outcomes and bring
forward the best practice that should be followed as well
as recognize certain portion which is necessary to
umprove upon it as a whole.

measurenent Process
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