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Abstract
The paper describes some pedagogical issues to achieve the
effective use of e-technologies in engineering education. The
question is not only in the technical conditions for the use of e-
technologies in engineering education but also in assuring
that the faculty will be mentally prepared for it. The lack of a
pedagogical architecture for the technical solution is one of
the main obstacles inhibiting the effective use of e-technolo-
gies in engineering education in the
Ukraine.

I. Introduction

Electronic technologies (e-technologies) in
various forms have come to play an impor-
tant rolein the infrastructure of engineering
education in the Ukraine. The changes
caused by the use of e-technologies are of-
ten surprising, and they proceed according
to their own dynamics. The question is not
only in the technical conditions for the use
of e-technologies but also in assuring that
the faculty will be mentally prepared for it.
The lack of a pedagogical architecture for
thetechnical solution isone of the main obstaclesinhibiting the
effective use of e-technologies in engineering education. The
key to success in it is not in the speed of the computer and
Internet channels, it is through liberated educators whose un-
derstanding and creative use of e-technol ogies can help them to
achieve a higher level of excellence for themselves and their
students.

Advances in e-technologies are bringing about a new educa-
tional revolution whichishaving aprofound impact on theworld
of education and training. If we wish to implement e-technol o-
giesinto all fields, we must educate usersin those technol ogies.
The use of e-technologiesin engineering education istoo wide-
spread to be assessed only through extensive surveys, so we
must use typical case studies to try to outline the possibilities
offered by e-technologies for supporting engineering faculty
training in the use e-technologies in their instructional activi-
ties.
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I1. Educational Staff Development
and Engineering Faculty Education

The development of e-technologiesfor usein engineering edu-
cation and theincreased use of open and distance learning tech-
nologies means that support staff will need to be more closely
involved in resource development, delivery, and student sup-
port. Further pedagogical training isneeded to answer the many
questions that are connected with using e-
technologiesfor design and development by
engineering faculty in their own telematic-
based instructional programs.

New and improved technol ogies and telecom-
munications have already given learnersand
faculty access to many alternative resources
and facilities, which support their learning
needs. Faculty training to apply e-technolo-
gies in their teaching activities is a central
concept in the engineering educational in-
formation strategy in the Ukraine. Preparing
faculty to use e-technology is emerging as a
critical factor limiting the contribution of mod-
ern e-technologies to improve learning. The
faculty must become e-technologies profi-
cient educators who know how to use modern technologies to
achieveinstructional reforms.

Today lessthen 20% of Ukrainian teachers use e-technologies
in a pedagogically significant way. We would like to improve
the quality of work inthe areaof staff and educational develop-
ment where for along time we have concentrated on the prac-
tical rather than the theoretical or conceptual. How do engi-
neering educational organizations help staff become more pro-
fessional to apply e-technol ogies? What incentives are offered
to faculty to acquire e-technol ogy-related skillsand apply them
for teaching and learning? It is essentia to know what pur-
poses the e-technologies are being used for and what teaching
and learning is being dispensed with its help.

Having five years experience in faculty training, we have ob-

served that the faculty needs can be divided into three major
areas.
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e Accessto E-technologies. A total lack of availability of e-
technologiesisamajor barrier to their use (excluding those
faculty who have a background “computer science”). We
believe that every citizen should be able to access the
education and training that they need, at any timein their
lives, and when and where they need it.

e Appropriate Training. Training should stress the applica-
tion and benefits of e-technologies (in this case the fac-
ulty will have theinterest and incentive to learn).

«  Ongoing Support. Ongoing support is needed to encour-
age progression, including technical support, evaluation
of resources, supporting organizational culture. Faculty
need to know where e-technol ogies devel opment fitsinto
the organization’s priorities and development plans. They
need to know that time spent on developing their skills
and knowledgeisvalued, and that they are not working in
isolation.

The faculty must become e-technology proficient educators
who know how to use modern e-technologies to achieve in-
structional reformswithin educational organization. E-technolo-
giesmust become atool for lifelong learning for faculty. Train-
ing must be flexible and allow a choice and guidance where
appropriate for faculty who are at different stages of e-tech-
nologiesliteracy, who teach different levelsand curricula, and
who are at different stagesin their own carrier. Below welook at
arange of five main streams for faculty professional develop-
ment activitiesin the e-technologies area.

Sream1: Skillsinusing particular software applications, such
as word processor, an operating system or Internet access.

Sream 2: Integration of e-technologiesinto existing curricula
with which afaculty member isworking, such as* e-technol o-
gies using for organization online modeling” and “electronic
learning material preparation.”

Stream 3: E-technologiesrelated changesin curricula, such as
introducing the course, “ Curriculum and E-technologies,” has
provided an opportunity to change the nature of experimental
work in educational organization. E-technologies-related
changes allowed more collaboration and cooperation activities
within the curricula. Instead of focusing on “What are e-tech-
nologies and how to deal with e-technologies’ this course re-
flects on the curricular values and impact of e-technologies.

Stream 4: Changes in teacher and student roles in learning,
such asgroup work and collaborative learning activities can be
enhanced when e-technologies are used to develop strategies
for adaptive learning. In this case, faculty need a course “dis-
tance learning management using e-technologies.”

Sream5: Instructional design of e-learning and teaching. Our
experience in e-technol ogies use showed that the instructional
use of e-technologies has not been generated by technology-
related changesin the curriculum; the teachers have to be pre-
pared to apply e-technologies in educational process first.

Telematic-based distance curriculum for engineering faculty
training, “The Use of E-technologies in Engineering Educa-
tion,” has been developed at the International Research and
Training Center UNESCO for Information Technologies and
Systems (Kiev, Ukraine) and disseminated among Ukrainian
faculty [1]. The curriculumisaimed at providing students-fac-
ulty with basic knowledge about e-technologies and giving
them the ability to use the e-technol ogies most often demanded
in the workplace today. The main goal of the curriculum isto
teach how to design and implement multimediatelematic-based
distance courses in engineering areas by faculty. As a result
the students-faculty will be ableto create their own multimedia
fragments of adistance course. The curriculumisthought of as
amultimediatutorial for improving faculty professional skillsin
instructional design of telematic-based courses and in multi-
mediause for engineering learning material creation.

Although some of the faculty have had an experiencein utilizing
basic Internet services for education purposes, they still arein
the great need of the training support in this area that includes
the telematic-based courses useful for faculty educational ap-
plications. To support intensive dissemination of e-technolo-
giesin engineering education in Ukraine requires access to in-
formation about teaching methods and possible instructional
approaches that have to be applied in the scope of engineering
education.

III. Curriculum and Pedagogy Development

The basis and background of the pedagogical development of
e-technologiesin engineering education is provided by episte-
mologies of social constructivism and the philosophy of dia-
logue teaching as they had been defined by Alexei Dovgialla
[2]. In the post-modern age of transition the dial ogue philoso-
phy includes hidden possibilities for developing the theory
and philosophy of teaching. The learning system has been
changed asthe object of support from active learning to cogni-
tive learning, and to constructive learning.

In the Ukraine, there were and still are two main directionsin
the problem solving approach for engineering education: mod-
eling problem solving as a process in learning and teaching;
and problem-based teaching and learning.

Thework in problem-solving modeling of learning and teach-
ing wereinitiated by ateam from Glushkov Institute of Cyber-
netics under the supervision of Professor Alexei Dovgiallo at
the end of the 1960s. During the next few years, the team’s
investigations were concentrated on working out the
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fundamentals of generalized Problem Solving Theory (PS-
theory) [3] and its application to the engineering educational
process. At that time, the PS theory confirmed some of its ben-
efits, namely:

« thePStheory isatool for the design of scenariosfor solv-
ing different kinds of problems (among them the Cognitive
Problem, Problem of L earning and Teaching, Cooperation
and Collaboration Problems, etc., within engineering edu-
cation);

e the PStheory is open for different developments; and

e thePSapproachisaway of “unified” thinking for e-tech-
nologies applications in engineering education.

The PS approach in e-technologies for education means that
the development of the theoretical apparatus for representa-
tion of instructional designs to increase communication be-
tween students, instructors and experts, technology uses and
level of interactivity, impactstheinteraction among learners.

Themainideabehind problem-based teaching isthat aninstruc-
tor should systematically organize problem situations and stimu-
latelearnersto creatively resolve them through work in pairs, or
inasmall groups, to produce apaper or report, conduct aproject,
to discover new knowledge, and to share results with the class.
The effectiveness of problem-based teaching depends on a
methodically correct organization of the process in which the
main factor is the faculty member’s control of the activity of
every learner through the collaborative activities of thelearners.
Problem-oriented methods usual ly require moretimeand highly-
developed creative skillsand abilities, consequently, it does not
disseminate widely in the Ukrainian engineering educational
organizations.

The use of problem-based learning approaches is very new in
the Ukraine, so experienceislimited with large areas of uncer-
tainty. We still have agreat deal to learn about online communi-
cation, design and delivery, so it would seemto be sensibleto at
|east employ or adapt what we aready know in effectiveinterac-
tive learning design from other media. The focus should be on
learning with the technology applied to meet learning require-
ments, not the learning adapted to suit the technology. New
learning styles, pedagogical strategiesaimed at communication,
cooperation, and collaboration, champion, culture are the base
of successful online learning.

The other major concern whenever a new technology allows
usto deliver learning in adifferent way, is that we get excited
about the technology and forget about the principles of learn-
ing. We have made mistakes in the past when new technolo-
gies became available and we have not learned from our expe-
rience. We do not seem to be spending enough time on instruc-
tional design. We seem more concerned about the technology.
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So, faculty need to consider theimpact of e-technologieswithin
their own beliefs about how best to teach. For the faculty who
use avariation of the traditional, didactic pedagogy, using the
full potentia of e-technologiesin the classroom will allow teach-
erstomove(4]:

« from adopting technology in support of common
instructional practices;

e toadapting technology for experimenting with different
instructional practices;

e to appropriating technology to create new strategies;

e tocreating learning situations where e-technologies are
used by students to invent learning experiences.

IV. A Strategy for the Future

E-technologies are having a rapid effect on the learners’ ap-
proaches to studying in educational organizations. Collabora-
tive learning through Web-based conferencing toolsis leading
the way to new learning.

It is possible then to identify a seven-point strategy for the
future use of e-technologies in engineering education:

1 Develop aclear vision for the use of e-technologies in
engineering education that includes appropriate goals,
target groups, and curriculum models that take into con-
sideration the technical capabilities that can already be
identified as emerging over the next years.

2. Find waysto fund the development of large quantities of
multimedialearning materia sthrough partnerships between
media producers, telecommunications companies, and edu-
cational institutions.

3. Keepthe human rolein teaching by linking “real” people
with students through telecommunications, and giving
them the tools to access, reconstruct and create knowl-
edge.

4. Create new (or transform existing) curricular models that
enable more negotiation between learner and teacher to
meet individual needs.

5. Develop new institutional or oganizational structuresbuilt
around the digital collection, storage, creation and distri-
bution of learning materialsin the engineering area.

6. Provide political leadership in the development of e-tech-
nologies in engineering education and training networks.
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7.

(1

(2
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Create a regulatory environment that provides universal
access, choice and competition to instructional programs,
information resources, and e-technology applications.
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