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The Use of Software Tools for Chemical Engineering
Education Students' Evaluations

Nader Al-Bastaki, Abderrahim Abbas and Hussain Al-Madani
College of Engineering, University of Bahrain, Bahrain

The last two decades have witnessed a rapid decline in the computer
price/performance ratio and the development of fast, reliable and user-
friendly computer packages. These developments have made computers
within the reach of organizations and people who were deterred by cost
or complex mathematics and programming expertise. The ease of use and
enhanced capabilities of general-purpose software, like Mathcad or Mat-
lab, have made it possible for engineers who have limited or no formal
training in programming to solve relatively complex problems using com-
puters.

The available computing tools have led to large changes in the industri-
al world. In contrast, the typical engineering educator has been slow to in-
corporate computer-based concepts in the curriculum and training meth-
ods. The reasons for this situation has been attributed to a number of
factors, which include the lack of computer literacy/inclination amongst
certain staff and the way popular textbooks are written.

The main objective of this paper is to present our experience with and
students' evaluations of three commercial software packages which we, at
the Department of Chemical Engineering of the University of Bahrain,
have been using as teaching aids.

These packages are the process control training software Control Sta-
tion (www.control.station.com), the process flow sheeting package HY-
SYS (www.hyprotech.com) and the general-purpose computational pack-
age Mathcad (www.mathsoft.com). The paper concludes that use of
multimedia and software packages enhances teaching and learning. In
particular, the students learn more and faster and hence they allow the
teacher to cover more material in the precious time allocated for the
course.
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The AAST Collaboration in the Development of Mul-
timedia E-learning Solutions

Mohamed Aly Youssef
Arab Academy for Since & Technology (AAST), Alexandria, Egypt

The rapid growth of technology has changed the way we live, the way
business is conducted, the way we communicate with each other, and cer-
tainly technology advancements have affected the way we teach and
learn.

Trying to keep pace with the rapidly growing information technology,
it is now a matter of necessity to consider the integration of Computer
Based Training (CBT) and Web Based Training (WBT) in the education-
al and training fields. Using computers has a lot to promise in this matter.
CBT and WBT courses run on standalone PC's, network computers, the
Internet, or intranets. They require no need for direct support or assis-
tance by instructors.

Having a good deal of experience in the education and e-learning
fields, the AAST has developed several multimedia courseware solutions
and an online learning management system in order to help in the devel-
opment of a new technological age in education and training.
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Attitudes toward the Effects of Privatization on
The Employment System
A Study of Undergraduate College Students in
Saudi Arabia

Obaid A. Al-Modaf
King Abdulaziz University, Jeddah, Saudi Arabia

Effective and stable economic and social development relies mostly on
good education environment. Such environment includes not only the
knowledge and skills but also the personal attitudes of the students,
through which education outcomes fit into the economic structures. This
study aims to examine the attitudes of the Saudi undergraduate college
students' toward the anticipated effects of privatization on the employ-
ment system of the Saudi privatized SOEs. Using survey questionnaire
data collected in May 2002 from 672 Saudi undergraduate college stu-
dents, the study results reveal varied attitudes. On the one hand, large per-
centages of the respondents prefer working under close supervision of
Saudi management, having a salary based on productivity, being promot-
ed based upon performance (rather than seniority), and adhering to pre-
scribed procedures in executing job tasks. On the other hand, high per-
centages of the study respondents tend to dislike the concepts of putting
forth more effect to meet management's plans, of working on nights and
weekend, and of compromising job security in return for a higher salary.
In addition, while the majority of the study respondents believe that pri-
vatization of state-owned enterprises is best for the local economy, their
support for privatization is qualified by their insistence or desire that is
not negatively impact their own interests.

The statistical significance and association analyses reveal that the ef-
fects of academic majors and province on respondents' attitude toward
promotion criteria, teaming, and management's nationality are indeed sig-
nificant. In addition, gender, SES, living areas prior to college entry and



adherence to religion are significantly related to respondents' attitudes to-
ward privatization in general and toward some of its potential effects on
the employment system. Recommendations are provided.
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A Comparison of Coupled BSc and Associated
Diploma Programs in the College of Engineering,
University of Bahrain

Hussain Al-Madani' and Dr. Nader Al-Bastaki’
College of Engineering, University of Bahrain, Bahrain

The undergraduate academic programs in the College of Engineering at
the University of Bahrain have followed a scheme which is unique and
not often practiced at other universities. This scheme adopted a coupling
between the BSc and Associate diploma tracks. Moreover, this scheme
has gone through some modification with time. The main reason for this
choice has been to meet the local needs for both engineers and techni-
cians. The students admitted to the various engineering departments had
to follow what was referred to as "the single track system". According to
this system, all students were admitted initially to the associated diploma
program, which typically required two years of course work. Only those
students who achieved a GPA of 2.5 or more were allowed to join the
BSc program. No students were admitted to the BSc program without
completing the associated diploma. Starting from the second semester of
the academic year 1999/2000 a new system was implemented, which was
referred to as "the two track system". In this system all students are ad-
mitted to the BSc program. After completing one academic year, the stu-
dents who do not achieve a satisfactory performance are transferred to the
associated diploma program. Satisfactory performance was strictly de-
fined as: successfully completing 27 credit hours, passing two mathemat-
ics courses (Calculus I and II) and passing two other science courses. The
objective of this paper is to present the experience of the College of Engi-
neering at the University of Bahrain with respect to these two systems.
The paper discusses the advantages and disadvantages of theses two sys-
tems with respect to the length of the programs, the rates of dismissals
and meeting the job market requirements.

! Dean of the College of Engineering, University of Bahrain.
2 Chairman of the Chemical Engineering Department, University of Bahrain.
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AN ENTREPRENEURSHIP PROGRAM AS A PARADIGM SHIFT

Yasser A. Hegazy, Abdullah O. Bafail, Waleed H. Abulfaraj
Faculty of Engineering, King Abdulaziz University
Jeddah, Saudi Arabia

The Faculty of Engineering has started the development of an Entrepren-
eurship program. The primary objective of the program is to make a par-
adigm shift in the mentality of some of our graduates to become job pro-
viders instead of being job seekers. As it became the tradition in the last
two centuries that the engineers led their societies in the developed coun-
tries (1st world), we are willing to do the same in our society. The pro-
gram provides the students with the necessary tools to start Small to Me-
dium Enterprises (SMEs). Knowing that SMEs represent almost 60% of
the economical force in some countries, the Faculty of Engineering took
the lead and believed that the program should start as soon as possible for
the benefit of our society and economy. For example, SMEs have been a
primary factor in the astonishing industrial development in India. In our
region, some countries (e.g., Bahrain) have implemented similar Entre-
preneurship programs. In our program, students are taught using active-
learning techniques. In this paper, the authors will share the Faculty of
Engineering experience developing the entrepreneurship program focus-
ing on the link between the society and industrial needs and the academic
activities.
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Restructuring Educational Programs
through e-Learning

Sedki Riad
Virginia Tech, Blacksburg, Virginia, USA

Many institutions of higher education today are faced with the problem of
using their existing human and capital resources and infrastructure to pro-
vide for an increasing number of learners seeking advanced educational
opportunities. One way of addressing this problem is to restructure target-
ed educational programs within the institution that take advantage of the
educational, access and cost benefits of e-Learning. This paper will pro-
vide examples of different methods for restructuring educational pro-
grams including:

* open electronic learning centers,

* anytime/anywhere online program offerings,
* blended educational programs,

* content and credit-hour adjustment,

* time shifting,

* Service learning opportunities.
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Effective Learning Environments

Randa F. Abdelmagid, Thomas M. Sherman
Virginia Tech, Blacksburg, Virginia, USA

New developments in the science of learning raise important questions
about the design of learning environments - questions that suggest the
value of rethinking what is taught, how it is taught and how it is assessed.
This paper will discuss the importance of designing an effective learning
environment that encompasses four interrelated teaching aspects, knowl-
edge, learner, assess and community centered learning environment and
how culture impacts such environments. Knowledge centered is how stu-
dents can need to work on themselves and organize their knowledge that
is accessible in appropriate contexts. Learned centered is when students
make connection between their previous knowledge and their current
knowledge. It's the study of how students construct new knowledge and
how they interpret new information. Assess centered in the need of train-
ing students to be able to assess themselves in the class thus improving
their quality of thinking and learning. Community centered is the values
and norms that students possess which reflects the value of learning and
how they interact receive feedback and learn. The paper will present;

1. The factors mostly influenced by culture

2. Standardized instructional styles and delivery method teachers can ad-
minister in the class

3. Means by which students can adept to these factors

4. Recommendations suggesting how alignment between culture and a
learning environment can be achieved.
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Development of an Undergraduate Curriculum
in Mechatronic Engineering

Mohammed M. EI-Madany, Mohammed Abou El-Ela
King Saud University, Riyadh, Saudi Arabia

As machines and devices with intelligence and multi-functions have be-
come common expectation by customers, the need for engineers with
multi-disciplinary knowledge and skills by industries has become more
urgent than ever. The exciting field of mechatronics increasingly recog-
nized as a contemporary, integrative design methodology is serving ass a
vehicle to engage and stimulate the interest of many engineering students
in hands-on, interdisciplinary, collaborative learning. Mechatronics com-
bines mechanical, electrical, electronic and software engineering in the
design, development and control of complex products. Although products
have long included all four components, traditional design methods
viewed them as separate, independently realized aspects of the design.
Mechatronics emphasize global optimization by integrating these four
components of design process. The typical knowledgebase for the opti-
mal design and operation of mechatronics and smart systems companies
of system modeling and analysis, decision and control theory, sensors and
signal conditioning, actuators and power electronics, hardware interfac-
ing, rapid control prototyping, and embedded computing. The relevant
technology applications of mechatronics include medical, defense, manu-
facturing, robotics, automotive, and distributed systems and smart consu-
mer products. Graduates of this program will have extensive skills in inte-
grating engineering with software development, particularly relating to
multi-disciplinary projects, and will have developed experience in work-
ing on team projects. They will also have well-developed oral, written
and graphical communication skills.

Mechatronics education in higher educational institutions in the King-
dom of Saudi Arabia is primarily confined to distinct courses in controls
and computer-integrated manufacturing systems offered at the undergrad-
uate level. This situation is clearly in contrast to what has happened in Ja-
pan, other Asian Pacific countries, USA, and some European countries in



which distinct mechatronics engineering departments have been in exis-
tence forr years. This paper presents the proposal for the development of
a new curriculum stem on "mechatronics engineering" in addition to the
existing stem in "thermofluid-design". The term 'curriculum stem' means
curriculum 'specialization' or 'option'. The development strategy, pro-
posed curriculum, and challenging issues are highlighted.
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A Need for Restructuring of Engineering Education

Saad ML.A. Suliman and Hussain M.N. Al-Madani
College of Engineering, University of Bahrain, Bahrain

Four major challenges facing higher education, and engineering educa-
tion in particular world wide: these are the growing cost of education;
the declining quality of high-school graduates; the growing need for "pro-
fessional" engineers; and the weak link between academia and industry.
Bearing this in mind, current practices of engineering education at UOB
are evaluated by presently enrolled students, academicians, graduates and
employers. As a result deficiencies facing the enhancement of engineer-
ing education are identified and analyzed. Though the current curriculum
of the College of Engineering of UOB conforms to international stan-
dards, nevertheless reform in engineering education is needed, as in other
engineering colleges world wide, to prepare graduates to enter the profes-
sion of engineering which has been transformed by massive technological
developments and by globalization of all aspects of concern to engineers.

The results call for revision of curriculum, teaching methods and
styles, and quality assurance. Other issues that should be considered dur-
ing the revision process include alternatives to traditional engineering
programs, education of engineers for international practice, university-
industry interaction, and social status of engineers. The paper outlines a
framework for a structured revision process of engineering education that
identifies the Bahraini industry needs and complements it with the basic
needs of standard engineering programs.
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Engineering Education Excellence at
King Abdul Aziz University

Youssef A. Shatilla
Faculty of Engineering, King Abdulaziz University
P.O. Box. 80204 Jeddah 21589, Saudi Arabia

Engineering education at King Abdul Aziz University (KAAU) is under-
going a powerful paradigm shift that is driven by the desire to achieve
stronger ties with industry. One avenue through which this shift is going
to materialize is the offering of a new course, Introduction to Engineering
Design, IE201, which is mandatory for all engineering students. The goal
of the new course is to introduce students to the Engineering Method
(EM) which can be accomplished by focusing on 1) Self Regulation, 2)
Communication, 3) Working Cooperatively and Collaboratively, 4) Prob-
lem Solving, 5) Modeling, and 6) Quality. These objectives are achieved
by the use of Active Learning in class where student teams, continuous
improvement of the learning process and constructivist learning exercises
are routinely used. The course topics are delivered in three different
learning environments which resulted in creating three different course
sessions; 1) Concepts, 2) Laboratory, and 3) Modeling. One of the more
important tasks of the course is to make the students familiar with work
products assessment process which focuses on quality as perceived by the
customer (instructor). In this paper, we present our experience with deliv-
ering the new course for the first time during the Summer Term of 2003
at KAAU.

Index Terms -Active Learning, KAAU, Engineering Method
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