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Abstract

This paper describes vividly the various forms of instructional
technologies as well as the generation of communication technologies
available for the delivery of distance education programmes. This is
premised on the belief that policy planners and practitioners in
distance education need to possess in-depth knowledge of these
technologies so as to guide them on the choice of the most appropriate
technology to adopt in the delivery of distance education programmes.
The paper also discusses the pedagogical effectiveness of each
technology in relation to these programmes. This is also premised on
the belief that the more familiar tutors are with instructional
technologies, the more effective their will be. This was concluded with
the criteria that distance education practitioners and managers can
adopt or rely upon in the choice of the most appropriate technology in
the delivery of distance education programmes with particular
reference to Nigeria.
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Introduction

The emergence of open and distance learning as a distinct, unique,
alternative, and standard component of educational delivery was
enormously facilitated by different forms of interactive and non-
interactive or electronic and non-electronic technologies. In fact,
almost all the definitions of open and distance, from the old
paradigm to the contemporary paradigm, emphasise the use of
technology in mediating the teaching and learning process. In the
old paradigm, the technology predominantly used to facilitate
teaching and learning was postal correspondence by mail or sending
of films and tapes by mail or by telephone communication between
the tutors and the learners. Holmberg (1995) asserted that the “root
of pure distance education or learning goes back, at least 160 years,
to the beginning of correspondence study when an advertisement, in
a 1833 Swedish Newspaper, touted the opportunity to study
composition through the medium of the post.

In 1840, according to Holmberg, Isaac Pittman used
England’s newly established penny post to offer shorthand
instruction through correspondence. Pittman later went on to
establish the correspondence society, the precursor of the Isaac
Pittman correspondence colleges. In the same period, Toussaint and
Langenscheidt introduced correspondence from Berlin. In a similar
vein, the correspondence study, with heavy reliance on print
technological medium, was employed in Nigeria by the early
educated elites such as: E.O. Ajayi, Alvan Ikoku, Samuel Ayodele
Banjo, S.0. Adebo, A.T.0. Odunsi, A.Y. Eke, Kehinde Sofola, Olisa
Chukwura, M.A. Adeyemo, N.K. Adamolekun and others to bag
degree in various disciplines from universities abroad, especially
University of London, due to the absence of a university in Nigeria
then.

The above description of the roots of distance learning
tremendously influenced the perceptions and the definitions of
distance learning in line with print technology or correspondence
study. This, to a greater extent, informed the reason why Delling, a
distinguished distance educator of this period, defined distance
education as a teaching process ‘which is achieved by bridging the
physical distance between student and teacher by means of at least
one appropriate technical medium usually print” Keegan (1986),
Garrison and Shale (1987) defined distance education ‘as a non-
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contiguous communication between student and teacher mediated
by print or some form of technology.’

However, due to the technological advances of the recent
past, a great deal of excitement and hope has been generated for the
use of sophisticated interactive communication technologies in
distance education. Rapid advances in computer and
telecommunications have made possible the development of
learning modules that include elements such as: video transmission,
e-mail, the internet, and the World Wide Web (WWW). These
modules function either as components of the learning or as basis
for instruction. The transformation or progression of distance
education from pen-pals, college-correspondence courses,
teleconferencing over speaker phones, teleconferencing via modern-
transporting-still-pictures along with interactive audio, to the latest
technologies of two-way, full video communication has created a
paradigm shift in the perception and definition of distance
education. For example, the United States Department of
Education’s Office of Educational Research and Improvement
defined  distance  education as  ‘the application of
telecommunications and electronic devices which enable students
and learners to receive instruction that originates from some distant
location’ (Pea, 1994). Also, Calvert (2006) submitted that ‘open and
distance learning (ODL) is now considered nowadays as the most
viable means for broadening access while improving the quality of
education, advocating peer-to-peer collaboration, and giving the
learner a greater sense of autonomy and responsibility for learning.

Similarly, Ameritech (1996) contended that ‘as resources
shrink and learning requirements expand, many educational
institutions are relying on communication technologies, such as
distance learning to enhance the effectiveness and efficiency of
education. Morrison (1996) also asserted that telecommunications,
software, and internet have eliminated walls and boundaries in
distance education. He stated that ‘an increasing number of students
want and need non-traditional, flexible schedules. Distance
education is becoming a common practice as evidenced by the
number of universities that offer distance education programs, the
number of businesses offering distance education and training
programs, and the number of distance learning projects that are
being created or are currently in use worldwide. In the New
Directions in Distance Learning (NDDL) projects complied by Porter
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(1994), he emphasised that the key element of distance education ‘is
the enhancement of independent learning materials through the use
of interactive communications technologies and teacher mediation.

Based on the importance of the use of technologies in the
delivery of distance education programmes, it is, therefore,
imperative for major stakeholders in distance education to possess
in-depth knowledge of these technologies so as to guide them on the
choice of the most appropriate technology, as well as the
pedagogical effectiveness of each technology in the delivery of
distance education programmes. This is because the more familiar
teachers are with the instructional technologies in distance
education, the more effective their presentations will be.

This paper, therefore, explores and gives a detailed synthesis
of available instructional technologies in distance education, the
pedagogical effectiveness of each technology, and the criteria for
choosing instructional technologies in distance education.

Generation of Communication Technologies in Distance
Education
Distance education has gone through many stages of technological
development. Garrison (1993), Garrison and Anderson (2000)
contended that the methods of delivery in distance education have
led to the conception of the term-generation of communication
technologies in distance education with due consideration to their
historical antecedents. The concept was first identified and was fully
developed in 1999 by Garrison. Garrison and Peters (1998) argued
that the concept has brought to light the two common features of
distance education: the high degree of accessibility and the quality
of interactive learning and teaching process. In line with this
submission, Taylor (1999) has proposed five generations of distance
education:
e Correspondence education;
o Integrated use of multiple one way media as print,
broadcasting, or recorded media such as video cassettes;
e Two way synchronous tele-learning using audio or video
conferencing;
e Flexible learning based on asynchronous online learning
combined with online interactive multimedia;
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o Intelligent flexible learning which adds a high degree of
automation and student control to asynchronous online
learning and interactive multimedia.

The First Generation

The progression through these stages of development has been
driven mainly by changes in technology and educational theory. The
first generation is characterized by the predominant use of a single
technology and lack of direct student interaction with the teacher
originating the instruction. Correspondence education is a typical
form of first generation distance education, although educational
broadcasting is another version. Correspondence education makes
heavy use of standard textbooks, and the use of a contracted
correspondence tutor, who is not the originator of the learning
material, and often works for a commercial company. Students
however take examinations from accredited institutions.

Second generation

Distance education is characterized by a deliberately integrated
multiple-media approach, with learning materials specifically
designed for study at a distance, but with two-way communication
still mediated by a third person (a tutor, rather than the originator
of the teaching material). Autonomous distance teaching
universities, such as the British Open University, are examples of
second generation distance education. Second generation distance
education is based on specially designed correspondence texts,
combined with standard textbooks and collections of readings from
academic journals, and supported by television and/or radio
programming. Open universities and distance education units in
dual-mode institutions (institutions that are campus-based but also
offer some of their programmes at a distance) have been associated
more with systems-based and behaviourist or cognitive-science
approaches to learning. These may be considered more teacher-
focused and ‘industrialized’, in that all students get the same
material, resulting in considerable economies of scale.

Taylor’s third generation (two-way, synchronous tele-
learning using audio or video-conferencing) is based on replicating
as far as possible the classroom model through the use of
synchronous interactive technologies such as video-conferencing,
and relies heavily on lecturing and questions. This model of distance



74 African Journal of Educational Management — Vol. 12, Nos. 2

education is often used by multi-campus institutions, because it
saves travel time between campuses for instructors. However, it
provides relatively small economies of scale, little flexibility for
learners, because they still have to attend a campus at a set time,
and the average cost per student tends to be high. Nevertheless,
synchronous teleconferencing is popular because instructors do not
have to change or adapt their classroom teaching methods to any
extent.

Taylor’s fourth generation is flexible learning based on
asynchronous communication through the Internet and the World
Wide Web (online learning). This model enables increased student-
teacher and student-student interaction at a distance, collaborative
group work, flexibility for learners to study anywhere at any time,
and economies of scope, in that courses for relatively small numbers
can be developed without high start-up costs. However, to exploit
the educational advantages and to control costs, the design and
delivery of asynchronous teaching must be different from both
traditional approaches to classroom teaching and the large-scale
design of Open University Programmes. Kaufman (1989)
characterizes this as a progressive increase in learner control,
opportunities for dialogue, and emphasis on thinking skills rather
than mere comprehension.

Taylor’s fifth generation is still experimental, based on a
heavy automation of learning, and applies mainly to his own
institution (University of Southern Queensland). A more plausible
fifth generation is distance education based on the use of Web 2.0
tools that allow learners to control access to learning through social
software, virtual worlds and multimedia tools such as YouTube.
Although these are useful classifications of the technological and
educational development of distance education, the situation on the
ground at any one time is much more complex.

Pedagogical Synthesis and Effectiveness of Technological Media
for the Delivery of Distance Education Programmes

In specific terms, Nettleton (1991) summarised the technological
methods or media used for the delivery of distance education as
follows: print, radio, broadcast television, non-broadcast, audio-
visuals, face-to-face tutorials and students support services, and
advanced technology including computers and telecommunications.
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A detailed description of these technological methods and media is
presented below:

Print

While it is apparent that a large number of technological media or
methods could be used for the delivery of distance education,
however, in practice, print remains to be the basis of a large
majority of distance education programmes. Courseware leaflets,
textbooks, written assignments, and tests provide the foundation for
learning in almost all cases in distance education. This was asserted
by Rowntree (1992) and Moore and Kearsley (1996) when they
opined that print is the most common form of instructional delivery
in distance education institutions. This assertion was further
stressed by Bates (1993) when he submitted that “in spite of the
more influential institutions that made use of other media, such as
the television and audio at the end of 1980’s, the vast majority of
distance education institutions throughout the world was still
primarily print based...

Confirming these assertions, Perry (1984) surveyed distance
education institutions across many continents and discovered that
distance education institutions in Africa made 100% use of
correspondence and print materials in their programmes while Asia
and Latin America made use of 93% and 72% respectively. Perhaps,
the predominant reliance and use of the print technology can be
traced to its relative cheapness, inexpensive to develop, and easy
distribution through the public mail or private delivery services
(Moore and Kearsley, 1996). Adekanmbi, (2004) also posited that
the continued use of print in Africa and many other developing
countries has been due to its cheapness and easy accessibility.
Peters (1998) equally submitted that print permit great economics
of scale through industrialised methods of producing standard
course packages which permits individualisation of learning.
Adekanmbi (2004) further explained that despite the challenges of
print, “there is still consistent romance with it and the
transformation, in its context, is now improved in terms of better
prepared texts, high quality course material developmental process,
and improved desktop development practices. UNESCO (2003) also
asserted that: “printed materials continue to be the mainstay of
distance learning provision even for programmes like the United
Kingdom Open University’s (UKOU)... which has a major information
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and communication technology element. Print plays multiple roles
either as a lead or supporting medium and suitable to combine with
variety of other media.

Print mode of delivery has also been found to assist in the
democratisation of education, which the Open Polytechnic of New
Zealand (2003) described as “education being made available,
regardless of the constraints of time and place, to many adult
learners who could not afford the time or expense of studying full-
time, to many classes or those who could not have access to other
technologies or technological support services to support their
learning”. Similarly, print is very effective for conveying abstract
ideas and for serving as reference sources.

However, despite the so many advantages of print
technology, its limitations include:

e [ts passiveness as mode of delivery;

e Its non-effectiveness in the teaching of psychomotor skills or
laboratory skills in science courses or oral /comprehensive
skills in language course; and

e The problem of distribution which becomes more complex
and more expensive, as the size of a distance education
programme increases.

Radio Broadcasting
Radio is often assigned the second lace behind print as a delivery
medium for distance education due to its general low cost and wide
availability. Radio is most often used as a supplement, in
conjunction, with other instructional delivery modes. In the same
Perry’s (1984) survey, it was found that there was heavy reliance on
radio in Africa where 75% of the institutions surveyed used radio
while in Asia and Latin America, 36% and 24% of the institutions
used radio respectively. Similarly, in Nigeria, the University of
Ibadan has established a radio station called Diamond FM 101,
which is being used to extend the university to the entire state and
beyond.
The use of radio for distance education has certain advantages, such
as:

e [t provides access to learning to students who are removed

by location or scheduling from conventional institution.
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e [t offers, to distance education, the opportunity for
advertising the instruction, providing variety, enrichment,
and motivation to students, and pacing student’s progress
through course work.

e Itis cost effective than television.

o [tallows students to follow printed material and listen to the
broadcast simultaneously.

However, radio has major limitations as an instructional medium:

e [tis a one-way information transfer.

e [t is transient- in that the students cannot go back over
something that they do not understand.

e [t must be broadcast on a fixed schedule regardless of the
students scheduling requirements.

e It limits educators to the number of hours of broadcast time
that they can pay for.

e [t is pedagogically considered as a hard teaching medium
where skills, or difficult ideas and concepts, or systematic
and comprehensive development of knowledge is required.

Broadcast Television

Though broadcast television is used in some distance education
programmes in some large distance/open universities like the Asian
open Universities and the Chinese Radio and Television University,
its use as instructional medium is largely minimal in many
continents of the world. For example, Perry’s (1984) survey also
showed that in Africa, 17% of institutions surveyed used television
and video in Asia; 17% used television and 17% used video; while in
Latin America, 10% used television and 14% used video.

In recent times, the use of broadcast media for distance
education appears to be decreasing as a result of the problems of
cost, dependence on a separate broadcasting organisation for
production and transmission, which is the major source of friction
and misunderstanding as each agency has differing objectives for
cost control, educational content, broadcast quality, and difficulty of
producing and designing simpler programmes (Nettleton, 1991).
Camber (1991) captured the problem of television technology in
distance education in this way:

From the late 1950’s and early 1960'’s television production
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Technology was largely confined to studios and live
broadcasts,

in which master teachers conducted widely broadcast
classes.

Unfortunately, teachers who were experts in the subject
matter were not necessarily the best and most captivating television
talent, nor was the dull ‘talking head’ medium the best production
method for holding the interest of the learners.

However, television images can clarify hard-to-observe
processes, show practical skills, reinforce learning through visual
cues, and affect opinions and beliefs with powerful images.

Non-Broadcast Audio and Visual Aids

In recent times, the use of non-broadcast audio-visual media
appears to be on the increase, particularly audio cassettes which
have proven to be extremely popular as well as cost-effective.
Perry’s survey found that 42% of African distance education
institutions, 38% of Asian institutions, 70% of Australian
institutions, and 24% of Latin American institutions made use of
audio cassettes to complement teaching and learning in distance
education. In another study, Bates, (1996, 2005) pointed out that
audio cassettes and video cassettes have radically affected the ratio
between fixed and variable costs for audio and video learning. This
shows that distance education institutions with relatively small
enrolments, under 1000, should be able to take advantage of audio-
visual teaching methods since cassettes represent lower fixed costs
relative to variable costs than broadcast methods or media.

The educational advantages of audio and video cassettes are
numerous when compared to broadcast media. First, the learner or
group can stop the tape whenever necessary to allow discussion,
responses or repetition of the learning material as against the
passive nature of most learning through television and radio
broadcasts. Second, learners can use cassettes at a time of the day
that is most convenient to their study. This contributes to increases
in access since students with different schedules can still follow the
materials. Bates (1993) found out, in a study conducted at the
United Kingdom Open University that students ranked audio
cassettes as the most useful component of their course work next to
test. Since the cost of audio cassettes player is relatively
inexpensive, distance education institutions, in developing
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countries, should be able to take particular advantage of this
technology to complement teaching and learning.

Computers and Telecommunications

Computers and other sophisticated interactive communications
technologies, like electronic mail (e-mail), bulletin board systems
(BBSs), the internet, telephone-based audioconferencing, and
videoconferencing with 1 or 2-way video and 2-way audio via
broadcast, cable, telephone, fiber optics, satellite, microwave, and
closed-circuit or low power television, are huge opportunities for
distance education. The internet and e-mail are particularly much
useful for exchange of information between the learners and the
tutors for counselling, tutoring, provision of up-to-date references,
as well as for controlling and evaluating the work of the learner.
Similarly, the use of these sophisticated technologies can affect
distance education by increasing the reach of distribution of the
electronic signal (telephone calls, computerised information, radio
or television signals) that the educational system wishes to transmit
to its users. However, the current use of these technologies for
educational purposes, in most developing countries, is extremely
low due to the extremely high costs of procurement and the
technical complexities involved. In essence, these technologies
should be more realistically applied to problems of administration
rather than to the learning process for distance education in
developing countries. Some scholars, Schamber (1988) and Barron
& Orwig (1993) had recommended that for Africa, computers and
telecommunications might best be considered from the standpoint
of management for distance education programmes, for monitoring
and evaluation, and for text production.

ICT and Instructional Delivery at Higher Educational Level: The
Relevance of Distance Education System

The mode of instructional delivery in this contemporary age, and
probably in the future, is likely to be influenced by
telecommunication systems combined with network computer. This
is because, according to Moore and Kearsley, (1996), “the
telecommunication media have become very convenient and cost
effective ways to facilate teaching and learning”. In fact, in the
developed world, teaching and learning are now increasingly
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conducted through teleconferencing, audio conferencing, audio
graphics, two-way video conferencing, computer conferencing,
computer-based instruction, as well as electronic learning.

Taylor’s (2001) separation of these technologies in teaching
and learning based on the delivery over the internet and the
promises to combine the advantages of good quality CD-ROM-based
interactive media have facilitated the promotion of automated
response systems and intelligent database in the developed
countries. Similarly, the learning circuit organisation (2006)
submitted that electronic learning covers a wide set of applications
and processes, such as: web-based learning and virtual learning
which are becoming more irresistible and popular among learners
on a daily basis. Taylor (2002) prediction that electronic learning
will reduce the cost of education to the learners and also encourage
economics of scale which can lead to increase in access to education
and other training activities worldwide is fast becoming a reality.

Therefore, the use of these technologies in the teaching and
learning process, especially at higher educational level, can be seen
as inevitable. Though some of these technologies are too complex
and sophisticated for adoption in developing countries, Nigeria
inclusive, because of the low level of technological development.
Nevertheless, the impact of these technologies on teaching and
learning cannot be underestimated. More of teaching and learning in
the contemporary age are now being conducted through electronic
mails which is a form of electronic learning.

The implication of this is that, the application of these
technologies is much more promoted in distance education system
than in conventional system. In fact, Garrison and Anderson, (2000)
viewed distance education as a succession of generations of
technologies. The analysis is that since the generations of
technologies and distance education are closely linked, we cannot
therefore underestimate the impact of these technologies on
teaching and learning process, especially at the higher educational
level. Hence, the use of these technologies is likely to be much more
promoted through distance education system than conventional
education system. Thus, the future of teaching and learning, at
higher educational level, lies with these technologies and distance
education.
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Criteria for Choice of Instructional Technology in Distance
Education

Distance education practitioners and mangers must take into due
considerations some criteria before they decide the choice of
technology to adopt in the teaching and learning process in distance
education. The following are recommended:

Pedagogical Effectiveness of Different Technologies:
Practitioners and managers of open and distance education
must compare the effectiveness of different technologies in
the delivery of similar content to similar audience. This must
be based on the analysis of the content of learning module,
the goals of the learners and the tutors, as well as that of the
institution, the learning profiles of the learners, the student
model to be adopted, the institutional model to be designed,
the technical capability of implementing the technology(ies),
the factors which influence successful delivery, among
others.

Cost of Procurement: Management must honestly ask the
question: does the institution possess the financial capability
of procuring the sophisticated technology? If the answer is
not, then management should settle for the less
sophisticated technologies like the print and non-broadcast
audio-visuals. Even though, the rapid expansion of
information technology combined with economic forces is
forcing institutions to investigate more (supposedly) cost-
effective methods to deliver their courses (Gladieux, 2000),
there is considerable pressure on educators to use modern
technology to provide more flexible ways of delivering high
quality educational programs (McNamara and Strain, 1997).
This push to use technology has caused difficulties, not the
least of which have been a failure to maintain a quality
product (Vidovich and Porter, 1999), and the extra stress on
the students brought about by a new and different form of
communication (Hara, 2000). In his review of distance
education, Dhanarajan (2001) pointed out the necessity to
adapt the current teaching pedagogy to better exploit the
technology.

Flexibility: Tutors have to be allowed to choose, willing to
make choices and qualified to implement their choices
effectively. Just as there is no one best use of technology,
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there is no one best way of teaching with technology.
Flexibility must be encouraged; tutors must be allowed to
develop their personal teaching approach by utilising the
variety of options offered by a technology.

Accessibility, Availability, and Affordability of the
Technology to the Students: The reach of the technologies
to the learners must be taken into due consideration. Will
the learners have easy access to the technologies? Are they
available to them, and can they afford to purchase them? It
will be highly irresponsible and insensitive for a distance
learning institution to choose and adopt a technology which
is not accessible, available, and affordable to the learners.
Technology meant for pedagogical instruction must be based
on a learner-centred approach where the educational
process is supported by the technology rather than being
driven by it (Rumble, 2001; Petrides, 2002). Laurillard
(2002) pointed out that it is a mistake to base the design of
learning materials on the capabilities of the instructional
media, and that good design must take into account the
students’ present state of understanding and the already
established methods they use to acquire that understanding.
Technical Capability: Where the technical know-how, in
terms of operating a technology, would involve a high cost ot
training and re-training of the personnel, there would be no
justification, whatsoever, for the choice of such technology.
Level of Technological Development of a Country: If the
level of technological development of a country is low, there
is no need for a distance learning institution to even think,
not to talk of choosing any of the sophisticated interactive
communication technologies. However, because of the
increasing popularity of internet and electronic mails,
distance institutions can adopt these technologies but not as
the major technology of teaching and learning. At most, they
can complement with the adoption of the less sophisticated
technologies like the print and non-broadcast audio-visuals.
The Enrolment Rate: The enrolment rate of learners into a
distance education programme should strongly determine
the choice of technology to be adopted for pedagogical
instruction. If the enrolment rate is minimal (less then
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1000), the print and the non-broadcast audio-visuals
technologies will be more appropriate to choose. However, if
the enrolment is relatively higher (5000), the choice of
broadcast media like the radio and television can be
accorded a consideration. If the enrolment rate is
significantly higher (20,000+), then the choice of one or two
of the sophisticated technologies like the internet and the
electronic mail can be considered.

o Rewarding a Task: A widely accepted technology is most
often defined by a single characteristic: if it makes a task
rewarding for the user - the students and the faculty.
According to Holloway and Ohler, (1991), “if a technology
does not make the performance of a task rewarding, there is
little motivation to accept the technology. Conversely, if it
simplifies or expedites the accomplishment of a goal, the
probability of its acceptance is high”.

The criteria, discussed above, are by no means exhaustive. However,
they remain some of the most important criteria that should be
given thorough consideration in the choice of technologies for
pedagogical instructional dissemination in distance education
programmes.

Conclusion

The application of technologies in distance education is inevitable.
Therefore, as technologies continue to advance, so also will distance
education continues to expand. Hence, the choice of technology in
the successful delivery of distance education programmes remains
highly crucial. This is why all major stakeholders in distance
education must be equipped with the knowledge of the pedagogical
effectiveness of all the technologies available in distance education.
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