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ABSTRACT

The approach in Outcome-Based Education (OBE) in a way promotes educators to be more comprehensive in
all aspect in teaching and learning. This trend is to create a balance between technical and non-technical
aspects in the training and education of engineers. The shift has been shown .in engineering education and
curricula design worldwide. The new curricular has been designed in such way students be able to grasp the
cognitive part in their learning as well as acquired skills needed in engineering industry. The challenges are to
establish effective teaching and well-deSigned assessment to develop highly competent technical persons as well
as social skills. It is ideally to nurture students' skill in analytical, logical, organized and structured thinking
stems. However, all engineering schools in Malaysia have adapted OBE of the new higher learning education
thus need to enhance people skills in conceptual and holistic thinking. The literature section will cover all
aspects that concern OBE, co-operative learning, project based learning and assessment. This paper examines
the effectiveness of well- design assessment and students' perception for open ended project. Using cluster
sampling. students are selected from semester 4 and analyzed based on given questionnaire. The data shows
students agree that there is significant course outcomes achievement by using open ended project and
incorporated with conceive - design - implement - operate (CDIO) method.
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Introduction

The approach in Outcome-Based Education (OBE) in a way promotes educators to be more comprehensive in all
aspects of teaching and learning. As stated by Horak (2003) it is a trend to create a balance between technical
and non-technical aspects in the training and education of engineers. The shift has been shown in engineering
education and curricula design worldwide. The new curricular has been designed in such way students be able to
grasp the cognitive part in their learning as well as acquired skills needed in engineering industry.

The challenges are to establish effective teaching and well-design assessments to develop highly
competent technical persons as well as social skills. It is ideally to nurture students' skill in analytical, logical,
organized and structured thinking stems. However, all engineering school in Malaysia have adapted OBFofthe
new higher learning education thus need to enhance people skills in conceptual and holistic thinking. The
literature section will cover all aspect that concern in OBE, co-operative learning, project based learning and
assessment.

OBE Initiate Co-operative and Project Based Learning (PjBL)

OBE creates multi-level learning opportunity for educators and learners perspective. The paradigm has been
shifted from conventional towards OBE approach as concluded in Table 1.
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Table I: The Differences of Pre-descriptive and Outcome-Based Education (Asmidar & Norshariza, 2007)

Pre-descriptive Outcome-Based Education
Curricula and courses emphasize content. Curricula and courses balance content, skills and

attitudes (i.e traditional content; critical and creative
thinking; problem solving, problem formulation;
teamwork, communication; ethical, professional
considerations).

Fundamentals applications "trust me". Integrated - introduce engineering problems and
projects; bring in basic science and mathematics in
the context of the problems and projects.

Content determined by syllabus. ("I will cover... ") Content determined by learning objectives. ("The
students will be able to ... ")

Teaching style addresses only one learning style. Teaching style addresses spectrum of learning styles
(visual/verbal, concrete/abstract, active/reflective,
sequentiaVglobal).

Except in labs, most in-class activity done by In all classes, burden of activity' shared by instructor
instructor (lecturing, occasionally asking and students (discussing, explaining, brainstorming,
question). questioning, reflecting, using computers).
In course assessment, students do not know the The course assessment must be an open process
criteria being assess (no transparent between (transparent); should be valid; need to be reliable,
lecturer and student); and students do not need to be fair; and should be an integral component
understand the criteria being assess. of course design.
The approach to assessment remains conservative Results from assessment processes need to be
through ignorance. applied for continuous improvement of student

learning outcomes and program effectiveness.
Always alert on quality of graduates (include close-
loop of program assessment process).

Wide variations in marking between modules and Frames and reference which lecturers bring to
assessors. assessment are systematic and standard.
Absence of well defined criteria so consistency is A shift in focus - the greater focus on outcomes
difficult to achieve. Criteria used between subjects, criteria and course objectives. Establishing and
within subject, between institutions and within measuring them by said of stakeholders. All the
institutions are not consistent. outcome criteria - course objective are mentioned

and documented to avoid inconsistency.

The academic freedom given in learning styles, delivery and assessment serve greater opportunity to
explore various methods to achieve designated course outcomes (COs) and programme outcomes (POs). Thus
enable educators to visit the latest approach in aBE which is known as COlO. The COlO initiative known as
Conceive-Design-Implement-Operate (COlO) described as the current reforms in higher engineering education
(Mbanguta,2003).

Mbanguta (2003) suggested a general profile for a good engineer in the learning society of the new
millennium is built on the ability and willingness to learn, on solid knowledge of the basic natural sciences, and
on good knowledge of some field of technology. Other skills include general human values and the
communication and leadership capacities needed in modem working life. As agreed by Varin (I 999), the
engineering graduates in a modem society must be able and willing to learn, have solid basic knowledge of their
major technical discipline, have commitment to quality, have internationalization-oriented skills, have good
commucations skills, be able to work in a team, be able to lead and manage resources, demonstrate professional
and ethical responsibility and be able to deal with uncertainty and ambiguity. The'discussion from Mbanguta
(2003) stated that CDIO has four themes:

I. Engineering education reform must first take place in the COlO skills-based curriculum, which is
underpinned by a deeper working knowledge of technical fundamentals. This will ensure that it addresses
the necessary material and appropriate to conceive and build successful systems and products.

2. An improved pedagogy, which takes into account the students' prior experience and its effects on learning,
must complement the new curriculum. The CDIO initiative seeks to increase active and hand-on learning,
emphasis problem formulation and solution, and increase the emphasis on concept learning and the
enhancement of learning feedback mechanisms.
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