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Abstract 

Malaysian engineering education is now embracing an Outcome Based Education (OBE) approach.  This 
approach emphasizes on the outcomes, as opposed to the process in an educational strategy.  The approach now 
becomes one of the important for an engineering degree to obtain accreditation from the Malaysian Engineering 
Accreditation Council (EAC).  The approach is relatively new in the country, and it requires extensive 
assessment and evidence to demonstrate that an outcome has been achieved. The Faculty of Engineering at 
Universiti Putra Malaysia has developed an office automation system to assist the respective departments to 
monitor the development of their respective program outcomes.  This paper describes the office automation 
system and its strength and weakness after one year of its first implementation. 

 
Introduction 

Wikipedia defines Outcome-based education (OBE) as “…a recurring education reform model. It is a 
student-centered learning philosophy that focuses on empirically measuring student performance, which are 
called outcomes. OBE contrasts with traditional education, which primarily focuses on the resources that are 
available to the student, which are called inputs. Unlike many pedagogical models, such as project-based 
learning or whole language reading, OBE does not specify or require any particular style of teaching or learning. 
Instead, it requires that students demonstrate that they have learned the required skills and content” [1].   

There have been many debates on the advantages and disadvantages of OBE.  Some of the arguments for the 
proponents of OBE inlcude [2]; 

• OBE is able to measure—‘what the students are capable of doing’—something which the traditional 
education system often fails to do. 

• OBE goes beyond ‘structured tasks’ (e.g. memorisation) by demanding that students demonstrate 
his/her skills through more challenging tasks like writing project proposals and completing the 
projects, analysing case studies and giving case presentations 

• OBE also identifies higher levels of thinking (e.g. creativity, ability to analyse and synthesise 
information, ability to plan and organise tasks). 

 
Some of disadvantages of OBE as proposed by its opponents are [3]; 

• OBE is not about academics such as reading, writing and arithmetic, but OBE are about attitudes 
and outcomes 

• OBE uses students as guinea pigs in a vast social experiment 
• OBE offers no method of accountability to students, parents, teachers, or taxpayers – it is expensive 
• OBE is a dumbed-down egalitarian scheme that stifles individual potential for excellence and 

achievement by holding the entire class to the level of learning attainable by every child. 
• In an OBE system, academic and factual subject matter is replaced by vague and subjective learning 

outcomes 
 
Despite the ongoing reservation on its implementation, it is now being implemented in the Faculty of 

Engineering, UPM.  The faculty believes that the approach is appropriate for the types of students it gets, and 
above all, it is required by the local accreditation body. The OBE implementation is now a compulsory 
requirement for obtaining the accreditation from the Engineering Accreditation Council (EAC), Malaysia [4]. Its 



implementation in the Bachelor of Engineering programs is mainly to prepare graduates to have knowledge and 
skills required by the industry.  This paper describes strategies of its implementation, especially with respect to 
assessment strategy. 
 
OBE Implementation Strategy 

The Faculty of Engineering of Universiti Putra Malaysia (UPM) had taken initiatives to revise its 2000-2005 
curriculums.  The revised curriculum (based on 2006-2010 programs) was first implemented in the 2006 
academic year.  The OBE approach requires better planning, implementation and monitoring of an engineering 
program.  It calls for a total support from the management, academic and supporting staff.  In general, OBE 
requires an engineering program to address four important questions that are [5]: 

i) What do you want the students to have or able to do? 
ii) How can you best help the students achieve it? 
iii) How will you know that they have achieved it? 
iv) How do you close the loop? 

The questions are to be answered by the head of program and individual lecturers.  The first question calls 
for the development of program objectives, program outcomes and course outcomes.  The second question calls 
for the appropriate teaching/ learning facilities and techniques to be employed in various programs or courses.  
The third question calls for appropriate assessment to demonstrate that the students have obtained the required 
outcomes.   The fourth question calls for the evaluation on the effectiveness of all the plans and implementation 
of the learning outcomes and ascertain rooms for improvement either in learning or teaching. 

The overall OBE implementation strategy at UPM is shown in Figure 1.  The figure shows the development 
of the Bachelor of Engineering (BE) programs and its implementation strategies.  Basically it contains three 
main elements that are (a) development, (b) implementation, and (c) monitoring/review.  Appropriate 
assessment strategies are important in the review process, which will be used to improve the program design and 
delivery.  

 
Assessment Strategy 

From Figure 1, it is clear that there are two cycles of “develop-implement-review” in order to achieve 
improvement of the program.  There is an internal cycle for continual improvement that involves the courses 
outcomes i.e. course implementation-course assessment relationship.  The other cycle is the external cycle that 
involves the program outcomes-program implementation-program assessment/evaluation relationship. 

The faculty had adopted 15 generic program outcomes for all its BE programs that encompass the three 
main domains and addresses the minimum requirement by EAC and the Department of Higher Education, 
Ministry of Higher Education.   All BE graduates of UPM are expected to have the following attributes by the 
time they graduate i.e. they are able to; 
 

1. Apply knowledge of mathematics and engineering sciences. 
2. Design and conduct experiment 
3. Analyse and interpret data. 
4. Design a system, component or process to meet the design requirement 
5. Use principles of sustainable design and development 
6. Function effectively as an individual in a group 
7. Demonstrate leadership or managerial characteristics 
8. Identify, formulate and provide creative/innovative/effective solution to the problem. 
9. Explain of professional and ethical responsibility. 
10. Communicate effectively with engineers, other professionals and community at large 
11. Explain the impact of engineering solutions in societal, cultural, global and 

environmental context. 
12. Recognize the need for and able to engage in lifelong learning. 
13. Discuss relevant  contemporary issues 
14. Use necessary skills, techniques and modern engineering tools for engineering 

practice. 
15. Solve problems in advanced design and development 
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Figure 1:  Overall Flow for the Program Development, Implementation and Monitoring 

 
All these outcomes are categorized into three main domains that are: 

i) Cognitive domains 
ii) Psychomotor domains 
iii) Affective domains 

 
Each course within a program needs to address each of the domains with appropriate taxonomy level.  

Taxonomy levels are referred to different level attainment for each domain.  Each of the domains and the 
taxonomy levels need to be addressed and assessed within the appropriate course.  The course outcomes to 
program outcomes matrix is developed in such a way that the domains are appropriately developed.  Using 
appropriate assessment tools, a course lecturer will report to the program head on the achievement of the 
students with respect to the outcomes he/she was supposed to address. 

Figure 2 shows a program matrix to indicate the overall plan for assessment at the Faculty of Engineering 
UPM.  The implementation plan starts with the assessment for the entry students.  The students’ preparation 
with respect to knowledge and affective skills are assessed through their grades and self assessment when they 
first enter into the program.  The assessment of students’ attainment for each program outcomes are carried out 
at the end of every session so their program outcomes may be monitored and any intervention may be adopted.  
This continuous assessment throughout their four year study is considered as formative assessment.  Each 
faculty member is expected to provide data for this continuous assessment, depending on the outcomes he/she is 
expected to address within his/her course. 



To ascertain the effectiveness of the course/ program delivery, summative assessments are conducted using 
internal and external resources.  The internal summative assessment is done by lecturers through final year 
project, capstone design or industrial training.  The external summative assessment is done through the external 
examiner, exit survey, alumni and employer/ industry survey.  The outcomes of all these assessment need to be 
evaluated and the conclusions from the evaluation are used further improve the program. 
 

Exit survey x x x x x x x x x x x x x x x
Employer survey x x x x x x x x x x x x x x x
Alumni Survey x x x x x x x x x x x x x x x

External Examiner x x x x x x x
Exit Test for Softskill (CADE) - attitude of the student x x x x x x
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Figure 2:  Program Assessment Plan at UPM 

 
 
Office Automation System 

The Faculty of Engineering has eight departments that offer eight Bachelor of Engineering programs.  With 
a total number of 120 teaching staff and about 2,000 students, it is obvious that some form of automation system 
is required to manage information and data, especially for assessment purposes.  An office automation system to 
do this has been developed.  The main domain of the system includes; 

• Class Schedule 
• Teaching Plan 
• Rubric Assessment 
• Survey Assessment 

 
The office automation system starts with the class schedule where teaching assignments are entered by the 

faculty management.  This is done at least one month before the start of each semester.  Upon getting the 
teaching assignment, each lecturer needs to develop teaching plan where teaching and learning strategies are 
formulated so that appropriate outcomes are addressed.  The accumulative results of teaching plan for each 
cohort of students for each BE program can be assessed by the respective head of department.  Figure 3 shows 



typical status of teaching plan and Figure 4 shows summary of the score accumulated from the teaching plan.  
The accumulated score from the teaching plan provide good indicators whether the cohort will receive balance 
teaching and learning experience in the given semester. 

From this input, head of department will decide the appropriateness of each teaching plan, before approving 
them.  In the event of discrepancies in any of the teaching plan, the head of department will return the plan to 
respective lecturer for modification.  All this is done on-line and is normally completed before the start of the 
semester. 

During the semester, lecturers are expected to do continuous assessment for the respective outcomes.  To do 
this, they may download the forms in the Rubric Assessment. Figure 5 shows sample of rubrics available in the 
system.  By the end of the semester, lecturers would have accumulated the evidence or data to indicate the 
attainment of the outcomes by students.  The summary of the outcomes are reported in Course Assessment 
Summary (CAS).  Figure 6 shows a typical template for the CAS.  The accumulated reports from the CAS are 
then collected by head of department and the data are then fed into the Program Assessment Report, as 
described earlier (see Figure 2). 

The outcomes assessment from lecturers and head of department only constitutes one third of the triangle of 
a complete assessment system.  Third parties assessment such as those obtained from external assessor, 
employers, alumni and practicing engineers who supervise students during their industrial training are 
conducted.  Sample of such assessment is shown in Figure 7.  The comprehensive data collection from lecturers, 
students and other stakeholders allow the faculty management to triangulate or evaluate the effectiveness of the 
program. 

The office automation system is about one year old, but it has shown great advantages.  The old system of 
having to do assessment is costly and not timely.  The paper works involve for the assessment to satisfy OBE 
implementation are tremendous and the results always come late as the process require different office and 
expertise.  The office automation system, however, has helped the faculty to reduce the cost and provide real 
time results.  Based on the experience gathered so far, once established and accepted by all members, the system 
will allow harmonization of all teaching and learning opportunities for students.  The monitoring can be made 
easier and the records are always accessible to the management for ongoing review and improvement. 

 
Conclusion 

OBE implementation is relatively new in Malaysia and has been made compulsory by the accreditation body 
in the country.  It was realized that the OBE implementation required a lot of coordination in planning and 
implementation and involved a lot of assessment.  With this realization, an office automation system was 
developed in UPM.  The system has helped the faculty management to monitor the OBE implementation. 
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Figure 3:  Typical sample of status for teaching plan for each cohort of students 
 
 
 

 
 

Figure 4:  Typical summary of accumulated score from teaching plan 
 
 



 
Figure 5:  Sample of rubrics available in the system 

 
 
 

 
 

Figure 6:  Course assessment summary (CAS) template 
 
 



 
Figure 7:  Sample of employer survey  

 
 
 
 
 
 
 
 
 
 
 
 
 
 


