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Introduction

Online education has met with wide acceptance and is
spreading rapidly. As an example the most successful of the
online universities, University of Phoenix, offers hundreds
of accredited programmes for close to 100,000 students
scattered world-wide (www.phoenix.edu). Online education
is more time-efficient and cost-efficient than the traditional
classroom teaching. It is also more flexible by allowing a
student to replay lectures and course materials till he/she
fully understand the contents at a time of his/her choice.
Furthermore, it uses a variety of delivery methods and
allows the student to choose the one that best matches
his/her learning style. It allows teacher—student interactivity
equivalent to the teacher-to-student ratio of one, and
encourages interactivity between students.

Online learning provides education when and where
needed. In doing so it follows the pattern used by many
other service industries. These include banks that make
their services available 24 hrs a day, 7 days a week via
ATMs or online access, the airline industry that allows
ticket purchases on 24/7 basis and grocery shopping and
home deliveries that are available on 24/7 basis.

Online education is considered to be particularly well
suited to the needs of mature students with full-time jobs
and a desire to broaden their knowledge, to change career
paths, or to pursue their hobbies and interests. It follows
that as the demand for lifetime education grows, a result of
changes taking place in today’s society, online education
will gain further ground. Those taking advantage of it will
include professionals who face the need to keep pace with
the changes so as to retain their status and jobs, educated
people who wish to broaden their knowledge as well as
millions of knowledge workers who must continuously
learn new ways of doing their jobs (Golosinski, 2002).

The onset of online education, as in any other major
change, has its opponents. The opposition is particularly
fierce in some quarters of academia. Some predict that
online education will lead to de-professionalization of
education by converting what is essentially an intellectual
activity into commodity form for commercial sale. As such
it is feared to be a threat to faculty autonomy, intellectual
property and job security (Noble 2001, Sanoff 2001). Past
experience indicates that some of these fears may be well
founded and that measures need to be taken to ensure that
education retains its unique position as a realm of freedom,
open access, debate, inquiry and learning.
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This author does not expect that the traditional education
will be replaced by online learning anytime soon.
Classroom-based education will certainly retain the
dominant position in providing basic knowledge and skills
to young, school-age people, at least in the foreseeable
future. However, at the advanced level the traditional,
classroom-based education is likely to be marginalized and
left to cater mainly to those who can afford its added
expense and are ready to accept the related inconveniences.

Mining engineering: Online learning and
technology

The earliest and simpleistc approach in online mining
education calls for posting of course materials on a website,
together with a study guide, and allowing students to learn
at their own, individual pace. The access to the website is
usually password protected to facilitate collection of fees.
Typical in this group is the approach used by Edumine
(2002). While these offerings are not much different from
traditional ‘correspondence’ type courses, use of the
Internet adds several advantages. Students are able to use a
variety of links that provide more in-depth information on
topics of interest, course materials can be easily updated
and kept current, and instantaneous access to course
materials is available independent of time of day or student
location.

The more advanced approach is the one where individual
lectures or courses are offered online using a variety of
audio and/or video streaming techniques. These offerings
often include a facility to communicate vertically (student
—teacher communications) and horizontally (students to
student communications). Assessment of student progress is
often an integral part in this type of offering. A number of
the university-level courses fall into this group, usually
offered as a part of traditional mining engineering degrees.
Typical here is the approach described by Ganguli (2000)
and Kemeny and Zeitler (2001).

To the best knowledge of this author no fully integrated,
complete mining engineering programmes have been
offered online until recently. The first successful offering is
that at University of Missouri-Rolla reported on in this
paper. This offering addresses a number of learning-related
issues that include:

e Novel methods of course delivery that include delivery
of lectures, laboratories and seminar material
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° Efficient and effective communications between the
instructor and students, and between the students
themselves, and

* Assessment system that allows monitoring of student
progress and provides student motivation.

Online Master of Engineering programme at
UMR

The Mining Engineering Department at University of
Missouri-Rolla has begun offering a comprehensive
graduate programme in Mining Engineering online in 2001.
Leading to the degree of Master of Engineering, this
programme is intended primarily for non-mining engineers
and scientists working in the mining industry, and for the
mining engineers who wish to bring their knowledge of the
profession up-to-date. As of mid-2002 the programme has
an enrolment of over 20 students located at various mine
sites scattered between Alaska and Connecticut. The
offering takes advantage of recent developments in online
learning methods and technology to provide students with
well-rounded knowledge of mining technology and its
applications. Offering of the programme required
overcoming a number of challenges, some of which are
briefly discussed below. :

Programme objectives
The purpose of the programme is to provide students with:

» Advanced understanding of selected mining processes
and their relationships

e Ability to design selected mining processes and select
relevant equipment for specific mining applications,
and

* Ability to use cutting-edge engineering tools and
knowledge to solve mining-related problems in an
economical, safe and efficient way.

These objectives are achieved through selection and
completion of the most appropriate and relevant courses.
Full listing of courses that are on offer is available at the
programme website: www.umr.edu/~mining/ME.html

Programme design

To complete the programme and attain the ME degree a
student needs to complete 33 hours of graduate credit that
include: (1) required courses, (2) elective courses and (3) a
project. The required course component is intended to
ensure that the student acquires knowledge of state-of-art
mining practice, while the electives allow specialization in
a particular area of individual interest. The project provides
a limited experience in directed self-study as well as
research work. The specific requirements are:

e Twelve (12) credits for required courses. These courses
are: Surface Mining Methods and Equipment,
Underground Mining Methods and Equipment, Rock
Mechanics and Environmental Aspects of Mining.
Students who have taken similar courses at UMR or
elsewhere earlier on are asked to substitute the required
courses by others, related to student professional
interests

e Bighteen credits of elective courses. These are picked
up from a list of all available courses, the choice
depended on the student interest and desired
specialization. Subject to approval by the Course
Coordinator, some of these courses can be taken
through other UMR Departments. Up to nine credits
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can be transferred from other institutions if deemed of
sufficient depth and related to student specialization.

e Three credits for Design Project or Problem Report.
This course is a synthesis of all the knowledge gained
in the course of study, prime students in individual
study, and provide a limited research component.

As evidenced by the above this is a non-thesis
programme with a limited research component. Admission
to the programme requires engineering or a science degree.
Additional admission requirements relate to international
students. Courses currently on offer and other details of the
programme can be reviewed at the programme website:
www.umr.edu/~mining/ME.html

Programme delivery

Lecturing

Students learn by viewing online lectures and/or through
directed self study, the choice of method dependent on
course content, number of enrolled students and individual
preferences of students and instructors. The lectures can be
accessed ‘live’ from a designated website or from archives
at a time convenient to the student. Alternatively, a student
can request a recorded version of lectures on a CD or a
DVD to be used at his/her convenience.

Most of the online lectures are offered in one of the
following two formats.

» Streaming video using Real Player software. These
lectures can be streamed at several different rates,
selectable by the student, that match the speed of
student’s Internet connection. All the recording/
broadcast facilities are located in UMR classrooms that
can accommodate between 20 and 100 students, thus
the online lecturing often coincides with regular
lecturing for the resident UMR students. This approach
limits additional, incremental teaching load of the staff.

e Streaming voice, using a variety of formats and based
on MS PowerPoint software. The lectures are prepared
as a series of PowerPoint slides with the voice recorded
separately on each slide. This format allows the student

_to review each slide a number of times, till he/she
develops full understanding of its contents. The main
cost of offering such course is associated with the time
that the instructor needs to record and edit the voice.
This time may be significant and this method of
delivery is used primarily when no compatible courses
are offered to the resident UMR students.

In courses with very small enrolment, that normally deal
with special topics of interest to individual students, an
alternate approach may be taken. This may be a directed,
individual study which does not require formal lecturing.

Laboratories

Some courses have laboratory content. These, by their very
nature, require ‘hands-on’ approach to learning and as such
pose a particular challenge in online teaching and learning.
To cope with this challenge several approaches are
currently used. The simplest approach requires the online
students to attend the laboratory session at the home
institution, with all the laboratories compressed into a
period of several days for student convenience. The other
approach is to videotape the laboratory experiments
conducted at the home institution by the instructor, or a
group of resident students, and provide the students with the
tape as well as the results of individual experiments. The
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online students are then required to review the experiments,
evaluate their results and produce a laboratory report that
summarizes the experience. This approach is considered to
be an acceptable substitute for traditional laboratory
sessions (Hackworth 2001).

The approach most suitable for online teaching is to
develop a computer controlled laboratory. It requires that a
series of computerized simulators of individual laboratory
experiments is designed and implemented, such as the ‘rock
breaking simulator’ described by Kemeny and Zeitler
(2001). Furthermore it requires that online students have the
ability to remotely access the laboratory setup through the
Internet. This approach allows students a degree of control
over the conduct of the experiments and provides a set of
unique results for each experiment. Unfortunately
significant initial cost is required to develop the individual
experiments, which may run in tens of thousands of dollars
for each experiment.

Of the three feasible methods of delivery outlined above
only the second, taping the laboratory experiments and
providing the students with the tapes was tried at UMR so
far. It is hoped that as soon as the financial situation of the
course permits it, the computerized laboratory experiment
simulators will be developed.

Communications and assessment

These are facilitated by use of related Blackboard utilities
(Blackboard, 2002). For communication a variety of
Discussion Boards are used as are Virtual Classrooms and
other utilities. Email is used frequently and accounts for a
large portion of communications. Assessment is based
primarily on use of Blackboard Quiz utility as well as
Digital Drop Boxes for submission of home work. When
appropriate more conventional assessment tools are used
that may include written reports, essays and individual
work.

Closing comments

The online education is particularly well suited to the needs
of the mining professionals who need to keep abreast of the
new developments in mining related technology,
management and other aspects of mining while often
located at remote mine sites with no ready access to
traditional mining educational facilities.

The success of the online Master of Engineering program
established recently at the Mining Engineering Department
of University of Missouri-Rolla is the manifestation of this
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need.
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