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Active Learning Strategies in Engineering Education in Gulf
Countries
Kasim Randeree, The British University in Dubai, United Arab Emirates

Abstract: Teaching engineering has involved numerous strategies which have been evolving over the past decades due to
innovations in technology. New and fashionable educational methodologies, e-learning and wireless networked laptop
technology are only the latest in a series of developments available to the engineering instructor. The Internet as a tool for
acquiring information from global sources has also proved invaluable to engineering students worldwide as an aid to research
in many areas of their study. Engineering departments, for their part, have responded by preparing courses that develop
the skills of their students in using these technologies and methodologies. The focus of this paper deals with active learning
and new technologies in teaching students in engineering faculties in the UAE. Furthermore, the paper examines two key
educational areas. Firstly, the implementation of strategies to facilitate the transition of students from passive to active
learning. Secondly, the role of educational methodologies in promoting independent and group centered learning skills as
opposed to their prior experience of highly dependent learning.
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Introduction

COURSEDEVELOPMENT IS an ongoing
and ceaseless process, with re-training of
instructors being necessary and frequent in
order to keep pace with advances and in or-

der for these instructors (be they early or late adop-
ters) to comfortably appreciate and implement such
technology [1]. Additionally, some observers feel
that the entire educational system, not only in Gulf
countries, but in the Arab world as a whole is in
desperate need of an overhaul [2]. Understanding
the needs of company management is also important
at the educational level in engineering departments,
in spite of graduates often becoming part of a nation-
al workforce where employment is seen to be guar-
anteed. Employees need graduates who are team
players, can use initiative and are ready to work
rather than having to be re-trained on variations of
a given technology.

These issues need to be addressed early in any
undergraduate engineering program as much of the
learning in schools in the Gulf is still highly depend-
ent and teacher centred. To illustrate the important
aspects of the topic, a discussion of active learning
is presented and a case study is featured highlighting
some of the technology issues also predominant in
engineering education today. The case study exam-
ines the College of Engineering at the United Arab
Emirates University (UAEU) as representative of
engineering programs delivered in the state university
system in the Gulf. During the early period after its
foundation (1980-1992), it followed a classical cur-
ricula, similar to that dominant in the region at the

time. Realizing that tomorrow’s engineer has to face
the challenges of modern technology and the de-
mands of modern society, the university administra-
tion initiated a major effort to modernize the engin-
eering curricula to parallel the most recent interna-
tional trends, particularly the curricula promoted in
the USA as well as in many other countries.

Overview of Active Learning
Teaching is fundamentally about creating the pedago-
gical, social, and ethical conditions under which
students agree to take charge of their own learning
both individually and collectively.

Therefore, the goal of an active learning strategy
is to teach in a way that engages students in learning.
As such, teaching consists of getting students in-
volved in the active construction of knowledge. Thus,
the aim is not only to transmit information, but also
to transform students from passive recipients of
other people’s knowledge into active constructors
of their own and others’ knowledge.

To implement active learning as a viable strategy,
the instructor must impart four key objectives in
every classroom session. These are activity, reflec-
tion, collaboration and passion. The class time should
be managed in such a way that there is not only a
fifty minute lecture in the traditional sense, but rather
that the class time is broken into distinct blocks of
learning. For example, this could begin with a 10-20
minute introductory mini-lecture, followed by a 15-
20 minute small group activity, followed by 5-10
minutes of group feedback and finishing off with
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concluding remarks and learning outcomes from the instructor [4].

Figure 1: Importance of Collaboration in the Learning Process [5].

There are numerous active learning methods and
approaches that are facilitated by new technologies
and their application often varies from one discipline
to another, often within the same faculty. These
various methods are valuable in assisting the devel-
opment and restructuring of courses. Some of these
are outlined here.

Engaged Learning deals with increased and fo-
cussed student interaction, as well as collaboration
amongst instructors and students. The focus is on
the instructor as a facilitator and an emphasis is
placed on technology as a tool for learning.

Project-Based Learning deals with real-world is-
sues in engineering and requires a sustained period
of cooperative investigation and collaboration
amongst a student group in the completion of a pro-
ject or task.

Cooperative learning (CL) is a generic term for
various small group interactive instructional proced-
ures. Students work together on academic tasks in
small groups to help themselves and their team-mates
learn together. CL involves people working in teams
to accomplish a common goal. It consists of various
key concepts. The most essential of these are positive
interdependence, where all members must cooperate
to complete the assigned task, individual and group
accountability, where each member is accountable
for the complete final outcome, face-to-face promot-
ive interaction, teamwork skills and group pro-
cessing. Optimization of group size is also critical
for effective CL (Figure 1).

Problem-based Learning is a philosophy of
teaching and learning through which students work
together to solve problems of priority to them and
to their community through input from experts, re-
search, and the collaborative testing of potential
solutions. Structured problem-solving can be used
in conjunction with several other cooperative learn-
ing structures.

Effective Team Learning
Though team learning is a vitally important skill in
today’s engineering company, adopting active
learning strategies to facilitate both implementation
and assessment of this type of learning is very diffi-
cult in this region. The greatest problem faced by
instructors as well as the studious participant is the
“Hitchhikers and couch potatoes” phenomenon [6],
the former being an individual in the group who is
carried with the group by making a minimal, insuffi-
cient contribution and the latter is simply too lazy to
make a contribution often relying on the committed
student to do the work for him. Though this is not
solely limited to the Gulf educational zone, with
similar problems evident in the west, it seems that
cultural influences in the region affect the group dy-
namic in a more diverse way than in the western
model.

Student Motivation
The value of active learning must be considered
within an appropriate context when dealing with
students in a Gulf setting. A major issue here is to
understand that a positive learning experience can
only occur when diversity is appreciated. From an
instructor’s perspective, development of curricula
must reflect an understanding of different teaching
styles. This is especially important in the region, as
undergraduate engineering courses are largely de-
livered in numerous repeated classes by different
instructors, in addition to gender segregation of
classes in state universities often requiring classes
to be run on different campuses. In terms of students,
consideration of cultural and gender issues is of
paramount importance in the region.

One way to look at this is to consider motivational
theory and organizational behaviour. Theory X and
theory Y is a good example. Though essentially a
management model, it relates well to active learning
and team dynamics. Theory X assumes that people
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inherently dislike doing any work and that people
must be coerced into working to achieve set object-
ives. Thus, people prefer to be directed. In education,
this relates very closely to the mindset of the Gulf
archetypal student, where students in the early stages
of tertiary education require or expect a “spoon-
feeding” approach to learning, with little or no critic-
al thinking and no effort beyond the limits of what
has been stated by the instructor.

In contrast, theory Y assumes that people view
work as being a natural part of life, accepting as well
as seeking responsibility, progression, promotion
[7]. This relates well to the archetypal western stu-
dent who naturally goes beyond the bounds of the
classroom dialectic to further explore, research and
investigate the subject matter. Traditionally, as a
result of these archetypal student types, the theory
X model has over time resulted in the “stick” ap-
proach, where, in order to get valuable work out of
students, they are given very specific tasks each of
which are closely related to the marking regime, or
GPA. In contrast, students following the theory Y
model are taught with a bias towards the “carrot”
approach, given only broad outlines to the nature of
work in addition to a set of learning objectives. Thus
Theory X is a much more dependent learning style
than Theory Y. The goal of an active learning meth-
odology in the Gulf, therefore, is to encourage a shift
from Theory X dependent learning guided by the
“stick” to Theory Y independent learning encouraged
by the “carrot”.

Another aspect of motivational theory of interest
was outlined by F. W. Taylor [8] who stated that
people are inherently motivated by money and will
only work according to financial benefits to be
gained from the work. Again, by analogy, it can
clearly be seen that the archetypal Gulf student is
motivated by GPA score. This is evident from both
behaviour and dialogue. Gulf students will almost
always ask the point value of any piece of work be-
fore making any attempt at it. Often a student will
not turn in a homework assignment if he knows that
it was assigned for gaining an understanding of the
material, rather than for “money”, in this case repres-
ented by the points awarded. What such a student
fails to ultimately realize, is that through gaining
greater understanding of the material, his marks will
naturally increase when graded assignments are due.

Intensive and Reflective Learning
One more recent consideration amongst those in-
volved in active learning strategy is the concept of
intensive and reflective learning, where, rather than
having an evenly spread curriculum for a course, say
over a sixteen week period, instead, blocks of
teaching are introduced, followed by periods of en-

hanced learning through research, reflection and re-
porting. This method, though valuable in the west,
can prove problematic in the Gulf, particularly at the
(early) undergraduate levels where students still re-
main in need of a cultural shift towards independent
learning. New technologies have also enhanced this
thinking as the use of email, internet, intranet, video
walls etc have allowed interaction between student
and instructor during the blocks of reflection.

Class Size
“The greatest single challenge to SMET pedagogical
reform remains the problem of whether and how
large classes can be infused with more active and
interactive learning methods.” [9]

Class size has become an ever increasing problem
in the Gulf as well as worldwide. In engineering,
student numbers have increased so dramatically over
the past decade that attempts at keeping up with
changes is proving difficult, particularly in areas
such as team based learning, management of
classroom dynamic, individual skills testing such as
oral presentations and so on.

Another related issue is copying, cheating and
plagiarism, cases of which are becoming more
widespread (due, in part to the increase in technology
use as well as class size) and less easy to detect. Al-
though consistency with other international univer-
sities (USA in particular) is advisable for a coherent
policy on plagiarism, cultural variation must also be
taken into account. For example, the dominant cul-
ture in the Middle East is that of a much greater
spirit of cooperation than their contemporaries in the
west. Although this in itself is a noble attribute, such
students will happily provide their work to a fellow
student, without considering themselves as unethical
or copying his original work. In addition, the student
copying his work will regard his colleague as merely
helpful. In contrast, students in the west are more
competitive and consequently more possessive of
their own work. Thus, the nature of plagiarizing is
more confined to copying textual and IT sources
(Internet) rather than fellow students.

Case Study: Engineering Design and the
Use of New Technologies at UAEU
The computer and other information technologies
revolutionized the way engineering practice many
years ago. They are, however, only now beginning
to revolutionize the way engineering subjects are
taught [3]. In order to examine the impact and imple-
mentation of new technologies on engineering cur-
ricula as well as its role in facilitating active learning
in the Gulf, a sample case study is presented here.
The study looks at two interrelated courses delivered
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at UAEU, Engineering Design and Computer Aided
Design (CAD). Modernization of teaching methodo-
logy for the Engineering Design and Graphics course
followed the trend adopted in the freshman year
curriculum some years ago. Five courses were de-
veloped in 1996 and five more were implemented
the following year. In the teaching of all these
courses, the conventional lecture method in which
the engineering instructor recites and demonstrates
information and concepts was reduced to a minimum.
In the newly developed approach, the engineering
instructor assumes the role of “manager of learning”.
In this format, the student is lead through a series of
activities that will enable him/her to master funda-
mental concepts. Nowhere is the approach more
evident than in the Engineering Design and Graphics
course.

The Engineering Graphics course deals with geo-
metric constructions using 2-D CAD, fundamentals
of orthographic projections using both freehand
sketching and CAD software, dimensioning tech-
niques, scaling of CAD drawings, isometric sketch-

ing, 3-D solid modelling using solid primitives and
Boolean operations to create composite solids, co-
ordinate system and viewing transformations.

The Design Project course covers an introduction
to the engineering design process, where students
work in teams on a project, with the instructors
serving as project advisors. A final group oral
presentation is made to a jury panel composed of
faculty members and a final written group report is
submitted.

Since these courses are taught early in the under-
graduate program, prior to students having chosen
their specialization in a particular field of engineer-
ing, it is important for the instructors teaching these
courses to be aware of this fact and deliver the ma-
terial in a generic and unbiased way. At UAEU,
College of Engineering, this is by no means a small
task, as, at this level, both male and female Emirati
students remain unsure as to which discipline is of
interest to them (Figure 2). Furthermore, instructors
are themselves already specialists in a particular en-
gineering discipline.

Figure 2: Initial thoughts of Specialization Discipline of Students entering the College of Engineering at UAEU
[10].

Engineering classes are facilitated by the use of new
technology. This allows for greater student interac-
tion during class time, as well as electronic distribu-
tion and submission of assignments and quizzes and
electronic grading, thus creating a paperless environ-
ment and maximizing wireless laptop applications.

In a practical sense, the instructor can circulate
around the classroom during the session and can also

remotely monitor the students. For example, during
assignment work carried out in teams, instructors
circulate or remotely monitor the students, giving
hints, and checking for understanding. This is helpful
in providing instruction for leadership, decision-
making, communication, and conflict management.

In addition to moving to a wireless laptop environ-
ment, five types of software are used in the Engineer-
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ing Design and CAD courses. Internet Explorer is
used by the instructor and the students to search and
browse the Internet for information about their design
project and to access the course materials posted on
the UAEU website. AutoCAD is used by the students
to complete examples and assignments. NetOP is
used by the instructor to monitor students and re-
motely control individual student machines (when
required). Blackboard is used by the instructor to
post and manage course materials on the web. On

line quizzes are provided to assess the individual
student performance. The software is also used by
students for accessing course material and using
available communication tools (e.g., chatting, e-mail,
forums …etc.). “ViewLet” software is used by the
instructor to develop animations that show the use
of AutoCAD. Table 1 outlines how these new tech-
nologies have effected change in terms of classroom
management.

Table 1: Implementation of New Technologies into the Learning Process.

Old Delivery MethodNew Delivery Method
Whiteboard used to discuss the example assign-
ments and design project background.

Viewlets, NetOP and Blackboard to broadcast PowerPoint
presentations, Word documents, clarify the main concepts of
the discussed AutoCAD examples as well as the design projects’
background.

Whiteboard used to discuss the details of the
example problems and project background.

AutoCAD examples and Viewlets have some interactive parts
that can be used by the students to discover and simulate differ-
ent scenarios of the problems.

Instructors circulate around students to answer
questions.

Instructors use NetOP to monitor the activities of individual or
group of students during the hands-on AutoCAD sessions. In-
structors also (in some cases) circulate around the students to
answer questions and discuss problem related issues.

Instructors distribute handouts.Instructors post and manage the essential course materials on
the web using Blackboard.

Instructors distribute hardcopies of the assign-
ments and students are required to hand-in the
hardcopy of the solved assignments.

Blackboard is used for the collection of student files for the
solved assignments, quizzes in AutoCAD.

Instructors specify office hours at which they
have to be available in their offices.

Remote office hours and chat capabilities built into Blackboard
are used as a medium for student-student and student-instructor
communications.

Hardcopy quizzes are used to assess the stu-
dents’ performance.

On-line and traditional quizzes used to assess the students’ per-
formance and provide students with instant feedback.

Real-time use of AutoCAD is displayed for
the students.

“Viewlets” (animations) showing the use of AutoCAD are used
in the class and are available online for the students’ access.

Consequently, course development often requires
the selection of a number of e-learning tools such as
web delivery tools, multimedia tools, specialized
software as well as other discipline specific software
and techniques. Figure 3 illustrates the generic

model for course development at UAEU, College of
Engineering with a view to integrating the traditional
development processes with technology based sub-
jects and technology demanding delivery.
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Figure 3: Course Development Process at UAE University, College of Engineering.

Conclusion
The paper has dealt with three key aspects of Engin-
eering Education in the Arabian Gulf.

First, the importance of examining and understand-
ing active learning and how this can make a positive
contribution to students in the Gulf.

Secondly, the use of new technology in facilitating
such learning through the use of NetOP substituting
the whiteboard, “Viewlets” for online display of the
use of relevant software, remote office hours concur-
rently available with traditional office hours, commu-
nication through e-mails and chatting being encour-
aged, student-student collaboration to promote
communication skills and student interaction with

interactive course materials. All these technologies
and more can help to promote independent learning.

Finally, the paper examined the Design and Engin-
eering Graphics courses and their latest developments
within the dialectic of active learning and new tech-
nology.

It is envisaged that ultimately all of the current
course materials will be transformed into a digital
format and posted on the web using Blackboard. This
will require further animations which may be de-
veloped using ViewLet technology or similar, to
describe the use of CAD and design tools. Further-
more, work towards a fully integrated on-line
quizzing regime is being developed as well as new
interactive presentations for the example assign-
ments.
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