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ABSTRACT

Continuous program improvement is an important role to ensure the producing the high quality graduates of the
engineering programs. This paper explores the assessment of continuous program improvement of mechanical
engineering programs at Universiti Malaysia Pahang. Rapid change in the job market demands made it vital for
the engineering education providers to adopt a strategy of continuous quality improvement (CQI) of their
academic programs. The exit survey was utilized as a tool to assess the graduate students of Faculty of
Mechanical Engineering (FKM), Universiti Malaysia Pahang. The exit survey was covered the student’s
impressions towards teaching and learning, skills and knowledge related to Program Outcomes (PO’s), student
ratings for lecturer’s contributions, student opinions towards academic resources and overall graduate
preparation by FKM. The outcome of assessment processes and how it can be facilitate to improve the
mechanical engineering program was also investigated. The survey was conducted during last academic
semester (first semester of the year 2008/2009). It is observed that all program outcomes have at least 70%
student rating towards skills and knowledge preparation related to the program outcomes. This is confirmed
outcome based education strategies when the entire curriculum should mapping to the program outcomes.
Based on this survey, approximately more that 76.8% of the respondents are agreed that the mechanical
engineering program are suitable and recommended of study to community.
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INTRODUCTION

Universiti Malaysia Pahang (UMP) was established on 16™ February, 2002. It was established under Section 20
of the University and University College Act 1971 (Act 30) under the Orders of Universiti Malaysia Pahang
(Incorporated) 2002 [1]. However, faculty of mechanical engineering at Universiti Malaysia Pahang (UMP) is
one of the faculties that only have been established since April 2003. Currently, the faculty has four
undergraduate programs; one is Bachelor of Mechanical Engineering (BMM).

The accreditation is granted by the Board of Engineers Malaysia, in full accordance to the procedures underlined
by the Registration of Engineers Act 1967 (Revised 2006) [2]. Accreditation ensures that the courses offered by
the department are recognized and accepted worldwide [3]. Engineering Accreditation Council (EAC) of
Malaysia has been directed that Outcome-Based Education (OBE) learning approach is to be adopted in
engineering academic programs in Malaysia. Higher Learning Institutions from developed country sat together
and came up with the Washington Accord where every signatory member recognized engineering graduates
from the other member nations [4,5]. Malaysia as a developing country is trying to move towards this direction
of being a signatory of Washington Accord (WA). It would be an international recognition that the quality of
graduates produced is at same level to that of developed nations. In the modern world where the supply of
graduates seems to outpace the demand of the industry, the industry has more choices [6,7]. This is probably one
of the reasons why the Outcome Based Education (OBE) was formulated. The successful implementation of
OBE is the main criterion to be a new member of WA. OBE is a method of curriculum design and teaching that
focuses on what students can actually do after they are taught [6]. The underlying belief that drives OBE is the
conviction that all students can learn, regardless of ability, race, ethnicity, socioeconomic status, and gender [7].
OBE also urges schools to generate "exit outcomes" based on the challenges and opportunities that students will
face after graduation, and then to "design down" from the outcomes for all other aspects of educational delivery
[8]. Transformation and developing engineering programs has been taken is a major concern that has been dealt
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by many universities. There have been rapid changes in the technologies and consequently the needs and
expectations of the industrial sectors of graduates from engineering university.

Program assessment should be done continuously to ensure the quality of higher education. Continuous program
improvement is an important factor in ensuring the high quality of the graduates. Shuman et.al [9] was identified
twelve methodologies that could be used for program assessment. The twelve methodologies are: authentic
assessment, physical portfolios, electronic portfolios, student journals, competency measurements, intellectual
development, concept maps, verbal protocols, student surveys, student interviews, focus groups and alumni
survey. Assessment of the engineering programs by the various parties is an essential activity in the process of
continuous program development [10,11]. The assessment of the programs by senior students immediately prior
to their graduation, by means of senior exit surveys, is one of the key tools for the development process [12].

Previous exit survey questions are based on the mechanical engineering eleven program outcomes for the first
and second intake [13]. Program outcomes are specific statements of graduates’ knowledge, skills and attitudes
that are evidences in the program objective achievements [14]. The program outcomes spell out the types of
graduates that we are going to produce [15]. This eleven program outcome was developed by faculty on first
accreditation process [2,13]. The outcomes for the program must be stated before any implementation of the
OBE. The outcomes must take into account the needs of all the stakeholders include top management of
university, faculty management, lecturer, student, parents, expert from various industries, alumni representative
and representative from ministry of education office. The first draft was started based on the Programme
Outcomes (PO) as stated in the ABET requirement and EAC manual [2,16]. After two batches completed this
Bachelor of Mechanical Engineering Program, faculty academic faculty decided to review PO’s and do some
amendment based on comments from last two batch accreditation audit sessions [17].

The survey is particularly useful for valuing the graduating students input on the quality education, determining
that the areas that need improvement in mechanical engineering programs. This paper present the results of a
final year student exit survey conducted for mechanical engineering programs towards the end of first semester
of the year 2008/2009, before the students do the industrial training at the final semester. The questionnaires
based on student impression on teaching and learning at FKM, students responds on skills or knowledge related
to PO’s, student ratings for lecturer contributions, student opinion towards academic resources, overall services
from FKM and recommendation program of study. This assessment strategy aligned with cycle of “develop-
implement-review” (Figure 1) in order to improve the quality of program.

Program Implementation
Development

Review

Figure I1: Program Continuous Improvement Cycle

METHODOLOGY

The methodology was used to determine the students’ assessment of the engineering programs. The final year
student was filled-up the exit survey questionnaires. For this survey, a total of 98 students were received from
graduating students in academic year 2005-2009. The questions were evaluating based on the six following
categories:

a) Teaching and learning at FKM, Universiti Malaysia Pahang
b) Skills or knowledge related to Program Outcomes
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¢) Lecturer and academic advisor contributions
d) Academic Resources

e) Overall program preparation by FKM, UMP
f) Recommendation program of study

All data collected from the survey are analyzed using statistical analysis.

RESULTS AND DISCUSSION

For the purpose of analysis, the response from the final year students was analyzed based on the following six
criteria:

a) Responds on the teaching and learning activities at FKM

b) Responds on the skills and knowledge related to PO’s

¢) Student Ratings for Lecturers/Academic Advisor Contributions

d) Student opinions toward academic resources

e) Student opinions toward overall preparation by FKM

f)  Student opinions toward recommendation program of study and UMP as choice of institution.

a) Responds on the teaching and learning activities at FKM

The analysis results based on responds towards the student impression regarding the overall quality of
educational experience received and quality of learning at FKM, UMP are summarized in Table 1. It can be seen
from the results tabulated in Table 1 that 70.7% of the respondents agreed that the overall quality of educational
experience received at UMP has been in good and excellent level. This is also analogous with UMP education
strategies to provide students with technical knowledge, skills as well as soft skills. Furthermore, the results also
indicate that 69.9% of the respondents rated at good and excellent level towards the overall quality of teaching
received at FKM. Based on the results obtained from Table 2, 70.7% are agreed that better quality improvement
of teaching and learning has been practiced at FKM. However, 29.3% of respondents not agreed to quality
improvement of teaching and learning at FKM because of majority of educators are young lecturers and lag of
enough experience in teaching and learning at higher level institutions. On other hand, academic services and
development center (ASDC), UMP has taken action to improve the teaching skills and facilitating skills in order
to improve quality of teaching. Beside of that, since 2005, FKM has been sent more 20 academic staff pursuing
PhD in various field of mechanical engineering. These initiatives are embark the teaching and learning activities
with high knowledge of educators.

Table 1: Overall student impression towards teaching and learning at FKM, UMP

Students impression towards: Marginal Fair Satisfactory Good Excellent
Overgll quallty' of educational 0% 229, 27.1% 5799 12.8 %
experience received at UMP

Overall quality of teaching 0% 38% 26.3% 62.4% 75%

received at FKM

Table 2: Overall student impression towards quality improvement of teaching and learning at FKM
Students impression towards: No Change Somewhat Much Better
Better

Overall quality improvement of

teaching and learning at FKM 29.3% 37.9% 12.8%

b) Responds on the skills and knowledge related to PO’s

Table 3 shows the student ratings for importance of skills and knowledge of student performance to PO’s. Nine
out of eleven program outcomes contributes 80% above score regarding for the importance skills and knowledge
to the student performance. The highest percentage, 84% belong to program outcome number three which is an
ability to design a system, component, and process to meet desired needs within realistic constraints such as
economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability. This
result shows the strong relationship between student performance and program outcomes. Besides of that, Table
4 shows the skills and knowledge preparation related to program outcomes. It is observed that all program
outcomes have at least 70% student rating towards skills and knowledge preparation related to the program
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outcomes. This is confirmed outcome based education strategies when the entire curriculum should mapping to
the program outcomes.

Table 3: Student ratings for the importance of skills and knowledge to student performance related to PO’s

Average Percentage
No. | Program Outcome Score Score (%)
-5
1 An ability to apply knowledge of mathematics, science, and engineering 3.88 77.6
5 An ability to design and conduct experiments, as well as to analyze and 412 Q2.4

interpret data

An ability to design a system, component, or process to meet desired
3 needs within realistic constraints such as economic, environmental, social, 4.20 84
political, ethical, health and safety, manufacturability, and sustainability

4 An ability to function on multi-disciplinary teams 4.11 82.2
5 An ability to identify, formulate, and solve engineering problems 4.10 82
6 An understanding of professional and ethical responsibility 4.05 81
7 An ability to communicate effectively 4.10 82
The broad education necessary to understand the impact of engineering
8 S . . . 3.95 79
solutions in a global, economic, environmental, and societal context
9 A re.cognltlon of the need for, and an ability to engage in life-long 411 822
learning
10 A knowledge of contemporary issues 4.02 80.4
1 An ability to use the techniques, skills, and modern engineering tools 405 ’1
necessary for engineering practice )
Table 4: Student ratings for student skills and knowledge preparation related to PO’s
Average Percentage
No. | Program Outcome Score Score (%)
d-5)
1 An ability to apply knowledge of mathematics, science, and engineering 3.57 71.4
2 An ability to design and conduct experiments, as well as to analyze and 373 74.6

interpret data

An ability to design a system, component, or process to meet desired needs
3 within realistic constraints such as economic, environmental, social, 3.73 74.6
political, ethical, health and safety, manufacturability, and sustainability

4 An ability to function on multi-disciplinary teams 3.71 74.2

5 An ability to identify, formulate, and solve engineering problems 3.73 74.6

6 An understanding of professional and ethical responsibility 3.62 72.4

7 An ability to communicate effectively 3.74 74.8
The broad education necessary to understand the impact of engineering

8 S . . . 3.56 71.2
solutions in a global, economic, environmental, and societal context

9 A recognition of the need for, and an ability to engage in life-long learning 3.79 75.8

10 A knowledge of contemporary issues 3.62 72.4

1 An ability to use the techniques, skills, and modern engineering tools 363 6

necessary for engineering practice
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¢) Student Ratings for Lecturers/Academic Advisor Contributions

Responses from students towards the academic advisor contributions are summarized in Table 5. It can be seen
that the most of students who believes the contributions were average, good or excellent. Majority of the
students are agreed that the lecturers/academic advisor contributions for all items are satisfactory and more than
50% of respondents are agreed to rating good.

Table 5: Student ratings for lecturers/academic advisor contributions

Criteria Average Good Excellent
Set high expectations for learning 40.2% 53.7% 6.1%
Encourage student to be active learner 49.4% 46.9% 3.7%
Exhibit proficiency in the field of instruction 39.7% 51.8% 8.5%
Show concern for student learning 45.1% 50% 4.9%
Provide feedback frequently and promptly 39.0% 55.1% 5.9%
Communicate critical concepts and ideas effectively 41.5% 46.3% 12.2%
Encourage student and to devote sufficient time and energy to course work 37.2% 54.3% 8.5%
Incorporate teamwork as part of the learning process 32.9% 52.5% 14.6%
Proficiency in the area of instruction 35.4% 51.2% 13.4%
Overall teaching ability 33.0% 58.5% 8.5%
Responsibilities to quality and problem resolution 32.9% 57.3% 9.8%

d) Student opinions toward academic resources
i) Response on academic advising of their major

Table 6 summarized the student opinion on academic advising of their major attained during their study related
to students’ impressions of their academic resources. The numbers in the second column of the table are
response averages, based on responses with range from 1 (meaning don’t know) to 5 (meaning excellent). The
minimum and maximum score found to be 3.49 and 3.70, which implied that the most of the students are satisfy
their academic advising during their study. Figure 1 shows the satisfactory rating on their academic advising. It
can be seen that the average rating are 3.61.

Table 6: Student ratings on academic advising of their major

Satisfaction with: Average Score  (1-5)
Career advising 3.49
Access to advisors 3.60
Amount of time spent with advisors 3.60
Accuracy of information about the degree requirements and course sequencing 3.63
Assistance on major concentration and elective selection 3.65
Overall quality of advising 3.66

5

4

Average score
w

>
5 2 2w .22  Bs § 5 Z£o
O % w o o & o = 8 = T &
2.0 o 5 = o 3 £
c > ] = 5 .2 ] S c® a2
© Qs S o= © £ c Q= o2
(@] 15} > ko] pae o C = >
© sl 2 0 ® 35 S 85 T T
< €E E & Q = 2 o 5 0
<= = e c » < > 'S
§ < %) o °

< o (@]

Figure 1: Satisfaction rating with academic advising of their major
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ii) Response on Library Services

Table 7 are tabulated the students opinion on the library services provided related to students’ impressions of
their academic resources. The average scores are based on responses with range from 1 (meaning don’t know) to
5 (meaning excellent). Figure 2 shows the satisfaction rating on the library services during their study period. It

can be seen that the respondents rating are good and satisfactory level.

Table 7: Student ratings on library services

Satisfaction with: Average Score (1-5)
Hours of operation 3.49
Access to databases and collections both physically and online 3.60
Staff responsiveness 3.60
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Figure 2: Satisfaction rating with library services

iii) Response on Information Technology/Computer Services Provided

Table 8 summarizes the student opinion on information technology/computer services provided related to
students’ impressions for their academic resources. The average scores are based on responses with range from
1 (meaning don’t know) to 5 (meaning excellent). The minimum and maximum score are found of 3.19 and 3.67
for this criterion. Figure 3 shows the student rating on the service provided during their study period. It can be
seen that the students are also satisfy their information technology and computer services throughout their study.

responsiveness

Table 8: Student ratings on information technology/computer services provided

Satisfaction with:

Average Score (1-5)

Access to the internet 3.27
Networking functioning 3.23
Quality of computer labs in the faculty 3.63
Helpfulness of labs personnel 3.20
Overall staff responsiveness 3.19
Quality of classroom 3.35
Quality of laboratories 3.67
Standard of technology available in classrooms 3.63
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Figure 3: Satisfaction rating with information technology/computer services provided

e) Student opinions toward overall preparation by FKM

Figure 4 shows the satisfaction rating with FKM preparation for career training, graduate study, personal and
intellectual growth. Based on Figure 4, it can be conclude that more than 80% of the respondents are agreed to
all criteria including career training, graduate study, personal and intellectual growth. All these criteria are
adequate and suitable level for program.

f)  Student opinions toward recommendation program of study and UMP as choice of institution

Figure 5 shows the willingness to recommend program of study and UMP as choice of institution to community.
Based on Figure 5, it can be conclude that:

e Respondents agreed and willingly to recommend program of study to community are 76.8%.

e Respondents agreed and willingly to recommend UMP as choice of institution to community are
71.0%.
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Satisfaction with FKM preparation
for career training

Somew hat
adequate Poor - Excellent

6.1% 12%  85%

Adequate
34.1%

Very well
50.0%

Satisfaction with FKM preparation
for graduate study

Somew hat adequate 70T Excellent
8.5% 12%  85%

Adequate
25.6%

Very well
56.1%

Satisfaction with FKM preparation
for personal growth

Adequate
20.7%

Very well
62.2%

Satisfaction with FKM preparation
for intellectual growth

Poor
Somew hat 1.2%
Somew hat adequate Excellent adequate Excellent
9.8% 7.3% 8.6% 3.7%

Adequate
27.2%

Very well
59.3%

Figure 4: Satisfaction rating with FKM preparation for career training, graduate study, personal and intellectual growth.

Willingness to recommend program of study to others

Unsure
17.1%
No
6.1%,

Yes
76.8%

7.6%

Willingness to recommend UMP to others

Unsure
21.4%

No

71.0%

Figure 5: Response of willingness to recommend program of study and UMP as choice of institution.

CONCLUSION

It is concluded from the assessment that quality of education and the level of preparation of Mechanical
Engineering program are appropriate and at satisfactory level. Majority of the PO’s strongly related and positive
trends on quality and improvement of program. At least 70% of respondents rated are good and excellent rating

184 ISBN 978-983-43571-4-6 ©2009 FEIIC



International Engineering Education Conference, Madinah, Kingdom of Saudi Arabia, 16-19 May 2009

on this exit survey. As whole, the exit survey found to be an essential tool that can be improvement of the
quality continuously.
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