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Introduction
While Fullan’s observation may be too broad and bold a
conclusion to apply universally, it contains far more than a
kernel of truth for most countries. It also applies equally well
to workers and offices as it does to teachers and classrooms.

Increasingly, more effective and efficient opportunities for
professional development (PD) are needed to strengthen the
skills of teachers and the labor force in every sector. Yet
opportunities, especially in developing countries, remain
limited and largely reliant upon traditional methods that have
not produced desired results. Indeed, short and infrequent
training programs, in which individuals gather at a central
location for lectures from experts, can result in a net loss for
human resource development budgets, costing more in travel
and absence from work than they produce in improved
practice on the job.

At the same time, new insights into learning are raising
serious questions about the efficacy of the education and
training approaches used in traditional professional development
programs, and new challenges for national development are
requiring skills that those approaches have not fostered or
produced. Fortunately, new opportunities for improving
professional development and teacher training—through the
use of information and communication technologies (ICTs)—
are becoming increasingly available and affordable.

This paper describes a promising, technology-assisted
model-of-use for improving education and training in all
sectors. Focusing on professional development for the labor
force in developing countries, with special attention to
educators,1 the paper includes a summary of current
challenges; an overview of the ways in which a technology-
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based approach can meet those challenges;
examples of practical experience with this
approach in technologically developed and
developing countries; a summary of the lessons
learned from these experiences; suggestions for
assessment strategies; guidelines for monitoring
and evaluation; and a discussion of the
institutionalization process.

The premise is that, when applied to education
and training, ICTs present opportunities for
significant upgrading of knowledge and skills.
Through computer-mediation, professional
development programs can become not only more
substantively effective but, in the long run, more
economically affordable and financially feasible
than conventional approaches.

Nations throughout the world are recognizing
that “education is a cornerstone of economic and
social development” (Lockheed and Verspoor 1991)
and that their future prosperity is closely tied to the
quality of learning opportunities they can provide
their people. This paper posits that, through
computer-mediation, ICTs help improve
professional development opportunities for large
numbers of people more quickly and, over time, at
a lower cost than traditional delivery means. In this
way, CMPD helps improve the quality of education
and training on a scale heretofore unimaginable.

Such an improvement is critical for social and
economic development in light of rapid changes
in the world today—from globalization to the

proliferation of advanced computer and
communications technologies to the increasing
importance of information and knowledge as a
foundation for economic power and prosperity.
While affecting all social systems, these changes
have particularly profound implications for
education and processes of learning. For people
around the world, participating in the new global
information economy requires that opportunities
for innovative approaches to learning become
available. Computer-mediated professional
development is one such approach.

Challenges
Several new challenges to education and training
stand out as particularly relevant to a discussion of
professional development. Summarized below,
they are followed by an explanation of how and
why CMPD can meet them more effectively than
conventional PD approaches.

Exponentially expanding knowledge

In the past, when knowledge was considered more
or less finite in quantity, the traditional model of
education in much of the world positioned
teachers as disseminators of information and
students as more or less passive receivers. The
current information explosion makes it impossible
for teachers or workers in almost any field to
embrace more than a fraction of the body of
knowledge in their discipline. Indeed, if they

Marshall McLuhan

Our Age of Anxiety is, in great part,

the result of trying to do today’s jobs with

yesterday’s tools.
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entertain any hope of staying abreast of new
developments, individuals in all sectors must
become learners throughout their life (learning to
know, active learners, cooperative learners, and
lifelong learners). They will need to develop skills
to access new information, construct new
knowledge from it, and manage both. In this
process, the most useful role for instructors will be
to serve as facilitators of learning. Where
knowledge has been passed from one generation
to another through recitation and memorization,
as in many developing countries, this challenge has
profound implications for the way education is
delivered. Relying on traditional educational
devices and protocols alone, it is unlikely that such
a revolution in the role of educators will occur.

Critical, analytical, and higher-order

thinking skills

Instructors are increasingly charged with ensuring
that learners develop the ability to solve problems,
synthesize information, and think critically. In a
sense, it is a return to the ancient past, the Socratic
Method, which the Master himself described
when he said,“I cannot teach anybody anything. I
can only make them think.” Phrased in early 21st
century economic terms, rapid shifts in the global
economy require workers to be able to solve
problems creatively, anticipate trends, and respond
effectively to dynamic changes—in short, to
innovate. However it is expressed, education and

training programs are challenged to help learners
develop skills deemed essential for higher-order
thinking, a phrase that has become an educational
mantra in recent years. Few knowledgeable
observers would argue that such skills are being
acquired in developing country classrooms or
workplaces today, and most would agree that
without fundamental changes in the delivery of
education and training, they are unlikely to be
acquired in the near future.

Learner-centered approaches

Traditional teaching is rooted in the teacher-
centered paradigm, in which learning is defined as
a process of stimulus and response. Students are
seen as passive, learning through a process of
exposure to stimuli, delivery of appropriate
responses, and receipt of reinforcement stimuli.
In this scenario, the primary function of the
teacher is to design a series of activities or
“stimuli” that effectively reinforce student
behaviors so that desired results (for example,
answering a test question correctly) are repeated
predictably. While this approach may prepare
students to respond to examination questions, it
does not necessarily equip them with the skills to
apply knowledge to real-life situations. In the
traditional learning scenario, students do not have
to grasp conceptually why they react in a certain
way. They do not have to process information,
only store and retrieve it.



3

DIGITAL

OPPORTUNITIES FOR

DEVELOPMENT

136

Computer-

Mediated

Professional

Development

In a learner-centered model of teaching,
students engage in a process of exploration and
critical reflection that tutors facilitate. The process
helps ensure that students’ understanding of
concepts, strategies, and complex phenomena is
developed or “constructed” rather than memorized
or adopted.This paradigm is based on the belief
that developing an understanding of “how” and
“why” in addition to simply “what” and “when”
prepares students to analyze, hypothesize, test, and
construct solutions to real-world problems.

To date, most teacher training, adult education,
and professional development programs generally
do not use a learner-centered approach. The
expertise to do so has not been developed, and the
traditional tools of the trade do not support it.

Shortages of trained teachers

In many developing countries, the increase in
population is racing past that of enrollment in
teacher colleges, exacerbating already existing
teacher shortages. If the efforts of universal
education advocates are even partially successful,
the number of teachers needed to accommodate
the new students will have to double to maintain
acceptable student-teacher ratios. Quickly
churning out cadres of teachers for growing
numbers of classrooms will not meet the real
need, however, which is for skilled teachers
inculcating thinking among students and able to
meet the many new challenges facing them.

Countries throughout the developing world
need to train large numbers of new teachers and
upgrade the skills of the existing 60 million, many
of whom are unqualified. In some sub-Saharan
nations, student enrolments are outpacing the
number of teachers available; and, worldwide,

teachers are facing demands to educate for
democracy, HIV/AIDS prevention, and for
inclusive learning.These demands are far beyond
the capacity of traditional teachers' colleges.2

Technology skills

Technology is penetrating work environments in
all countries, and technical literacy increasingly
will be required of workers everywhere to
participate in the information-based economy. Yet
most students, teachers, and workers have
insufficient opportunities to use computers or
acquire technical skills through the education and
training programs to which they have access.

Together, these challenges, emerging trends,
and increasing expectations have enormous
implications for professional development, both in
subject matter and pedagogy. Yet conventional
approaches to teacher training and adult education
are not addressing them well.

What is computer-mediated professional
development, and how can it help?
Computer-mediated professional development
(CMPD) can be described as training, course
work, communication, and networking that
takes place using a computer as the principal
vehicle for the activities. CMPD differs from
other forms of computer use for education, such
as computer-aided instruction (CAI), computer-
aided learning (CAL), and computer-based
training (CBT), which, at their most basic level,
are used to tutor students through programmed
instruction and information. CMPD is a form
of distance education or distance learning but
goes beyond other computer-based forms of
education.

Chris Dede, 1995

If technology is used simply to automate

traditional models of teaching and learning,

it will have very little impact.
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In the traditional distance learning scenario,
administrators deliver print-, audio- or video-
based correspondence courses to remote or
disbursed students who, in turn, digest and feed
back the information with hopefully some
synthesis or value added. In this correspondence
approach, students’“interaction” with the course
administrator typically is limited to reading course
materials, completing the required assignments,
and returning them to the administrator for
evaluation. In many cases, students may not
receive much direct feedback on assignments
beyond an overall grade for the course.

In CMPD, by contrast, there is opportunity for
a high level of interaction among students, the
instructor, and the computer-mediated material.
Training is flexible because it can be conducted
synchronously or asynchronously, and contact is
dynamic and can be as variable as the trainee or
trainer desires. Communication can take place
through a variety of modes, such as email, listserv,
chat rooms, bulletin boards, and desktop
conferencing, all of which the computer facilitates.
These methods also enable the development of
‘communities of practice’ in which professionals
can communicate, cooperate, and collaborate.

CMPD often takes place where instructors and
students are separated by physical distance, with
technology used to bridge the gap. However, this is
not always the case. Facilitators and participants may
be scattered in homes, schools, or training centers
throughout the world, or they may be together in
the same room. For example, a master teacher may
be in the room with in-service teachers who are
using a computer application to explore new
methodologies, create curriculum materials, or look
for classroom teaching resources on the Internet.

CMPD requires a different approach from that
taken with traditional distance education tools.
When satellite teleconferencing was introduced,
for instance, educators immediately saw that
classrooms could be recreated virtually by
broadcasting one teacher to many groups of
students. Little deviation from the instructor-led
model of classroom-based learning was required.
Other examples of this same principle include the
use of interactive radio instruction (IRI),
instructional television, and audio and video
cassettes for content delivery. In all of these
models, media initially tended to play the role of
instructor as information disseminator.

Introducing CMPD to the learning environment
brings a very different set of capabilities to teachers
and learners. While it still can be used as an
information delivery tool, innovative uses of CMPD
capitalize on its communication exchange capability.
As a result, CMPD programs typically do not look
like familiar instructor-led teacher-training courses.
Indeed, it is desirable to move away from trying to
recreate traditional classrooms with CMPD, which is
better suited and more useful for collaboration and
information-sharing rather than unidirectional
information transmission.

A CMPD “course,” for example, may revolve
around a series of readings and exercises that all
participants are required to complete. It may be
preceded and/or supplemented by face-to-face
gatherings, where participants meet their fellow
“students” and instructors. But the major portion
of the process involves tutors and participants
interacting with each other via computer-
mediated communication channels. For this
reason, CMPD can occur anywhere and anytime
participants have access to an appropriately

Berg and Vogelaar, 1997

We don’t believe in information and

communication technologies as such.

We believe in the creative power of

collaborative networks, combined with easy

access to learning resources…
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equipped computer that will facilitate connecting
to web sites, listservs, and other Internet-facilitated
forums dedicated to professional development.
The CMPD hallmark, however, is the opportunity
for ongoing follow-up through communication,
cooperation, and collaboration with course
instructors and other colleagues, wherever they
may be.

Benefits of CMPD

CMPD presents significant, potential advantages
for professional development. Some of the key
benefits are summarized below:

1. Freedom to learn: Effective CMPD programs
are based on new adult learning theories that
permit greater learner control over pace, content,
sequence, depth of study, and schedule. This
enables students to learn at their own pace and in
a manner that is most comfortable for them,
explore topics above and beyond those required,
and prepare assignments, consult databases, and
communicate with others when convenient and
desirable. The mediation aspect of CMPD, as well
as its use of the Internet, the World Wide Web,
email, and other communication tools, enable
participants to access information and knowledge
and collaborate with colleagues. This adds a vital
dimension to learning that is above and beyond
that offered through computer-based training
(CBT) and computer-assisted learning (CAL), in
which individuals work independently with
material provided via computer programs.

2. Guides on the side: In CMPD models,
instructors take on a very different role, facilitating
their students’ learning but not dominating it from
above. Experiencing student-centered learning
firsthand, teachers receive a student’s eye view of
the approach, which helps prepare them to use the
same process in their own classrooms.

3. ICT skill acquisition: Computer-mediated
training allows participants to gain hands-on
familiarity with the ICT tools that are increasingly
essential for work in the modern information age.
After such an experience, learners should be more
comfortable using computers and more likely to

incorporate computers and their by-products into
their work when given the opportunity. Because
participants acquire computer skills by using the
technology in the course of their own professional
development and not through a computer class per
se, they are more likely to understand the
application benefits of the technology.

4. Individualized interactivity: The communication
and networking advantages of computers enable
trainees to participate in real-time discussions with
peers and instructors and to present their own
ideas for consideration. This provides
opportunities for regular feedback from instructors
beyond the simple grading of assignments, as well
as a chance to share ideas with others regardless of
space and time (Osin 1998). CMPD offers
interactive learning experiences that, in some
ways, can exceed those offered by traditional
classroom-based instruction, especially where
classes are large. While the interaction may be
virtual or a combination of virtual and personal, as
when CMPD is combined with face-to-face
meetings, the computer can facilitate more
equitable interactivity for all participants than is
sometimes the case in classroom situations.
Communicating online can promote a
democratizing, egalitarian, and less hierarchical
form of interaction that offers everyone the
opportunity for meaningful engagement. As one
trainee noted,“This is staff development where
everyone can raise their hands” (Bradley 1998). Of
course, this change in communication culture or
protocol does not occur automatically but requires
thoughtful attention and preparation by planners.

5. Networking online: A related benefit of CMPD
is the creation of online networks in which
participants are able to share information, ideas, and
experiences, collaborate on projects, exchange
materials, or just chat with colleagues. Models of
these “virtual communities,” or “communities of
practice,” geared to individuals and groups sharing
common interests, are springing up throughout the
world, and many of them offer not only effective
guidance and facilitation but opportunities for
access to valuable information, knowledge, and
expertise. For the most part, the extent to which
such online networking adds value to practice has
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not yet been measured, though the proliferation of
email, computer-mediated conferencing, bulletin
boards, and discussion groups worldwide suggests
they provide more than just a novel experience for
the participant.3

6. Immediate application: CMPD makes it
possible to link participants’ learning experiences
directly and simultaneously with the work
underway in their own offices or classrooms. After
a session online, participants can apply the new
techniques or use the new materials immediately,
discussing the results with their instructor and
fellow trainees while the experience is still fresh.
This helps ensure that the instruction remains
relevant to what participants are doing at any
given time.

7. Dissemination of almost anything: CMPD also
provides a means for trainees to disseminate their
own work for peer review at any time and
collaborate on projects with others regardless of
their location.

8. Beyond lectures: CMPD supports simulation,
role playing, and decision-making exercises for
participants. If the computer is equipped with
features enabling audio and video, participants also
can view examples of effective and not-so-
effective work practices.

9. Beyond “dittos”:4 For teachers, high-quality
learning materials, teaching aids, and other
resources can be disseminated widely and used as
is or adapted for printing and using in the
classroom.

10. Updating of old material: ICTs present
teacher training institutes with an opportunity to
update the form and content of traditional
curriculum material. For example, old texts can
be revised and digitized for inclusion on a web
site, complete with resources, reference materials,
and instructional aids that teachers everywhere can
access. Unlike print texts, online curricula can be
revised easily, as needed.

11. Assessments of success: By documenting
protocols, course materials, and electronic

discussions, facilitators can obtain quantitative and
qualitative information needed for monitoring and
evaluating CMPD efforts.

12. Staying organized: Due to the ease with
which computers can manipulate information and
data, CMPD facilitates better management and
administration of instruction.

13. Reaching anyone anywhere: Anyone with a
properly configured computer can access a
CMPD program, which can reach large numbers
of participants regardless of their location. For
formal education in particular, this means that, for
the first time, it is possible to provide ongoing
professional development on the scale required to
meet the growing demand for effective teachers.

14. Reduced costs: Over time, forecasters predict
that carefully designed CMPD programs can
reduce the high cost of classroom-based training
with no loss—indeed, a likely gain—in learning
outcomes. As one provider of teacher training
materials observes,“This is the most exciting thing
happening in education. We can double the
amount of teacher professional development we
offer for the same dollars nationwide by going on-
line.We can offer special information and specialty
materials that no school could possibly afford.”5

Beyond these specific benefits, CMPD provides
opportunities for meeting the formidable
challenges presented earlier. Information can be
accessed from libraries, research centers, and other
reference and knowledge centers worldwide so
learners have the opportunity to stay current in
their fields. The freedom and flexibility to learn at
one’s own pace and through one’s own initiative
can foster independent thinking and promote
innovation.The ability to communicate and
collaborate with colleagues anywhere and anytime
enables more creative problem solving.
Technology skills are developed in the course of
the training, not through “using computer” classes
per se but through actual application—the surest
way to learn. Assuming content delivered through
CMPD programs is developed on the basis of
sound learning theories (a critical assumption), the
problem of pedagogy is addressed—students are
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anything but passive recipients of the wisdom of
the ages. Even the problem of teacher shortages
can be tackled.

To illustrate CMPD programs in action, the
following section provides examples of activities
underway around the world. While they focus on
professional training for teachers, the illustrations
are relevant to adult education, participant
training, and professional development efforts in all
fields. As teacher-training programs, they are
designed to achieve goals important for education,
though they easily could be designed with other
goals in mind.

Examples of computer-mediated
professional development projects
The projects described below are being imple-
mented within specific contextual frameworks that
influenced their design, development, and delivery.
They are valuable as illustrations of some key
benefits and requirements of CMPD generally,
which will help inform the design of a model-of-
use that incorporates best practices to date.

The examples fall into four main categories: 1)
projects designed to stimulate pedagogical change
and improve pedagogical practices; 2) those
designed to enhance content or subject matter
expertise; 3) activities designed to enable
production of teaching aids and learning materials;
and 4) efforts to promote professional networking
and development of virtual educational

communities.While these are distinct aspects of
CMPD impact, the categories are not mutually
exclusive. An effective CMPD program can
achieve all four—and perhaps more.

CMPD to Stimulate Pedagogical Change

Throughout the world, teachers need new
pedagogical knowledge. They need to develop
new strategies for teaching their content, have
access to a range of alternative teaching
methodologies, and be able to gain new insights
about the ways in which students learn.

One way for teachers to learn about new
methods is through CMPD-facilitated mentoring
and networking. In this approach, in-service and
master teachers share and compare their
experiences through email or via a computer-
mediated discussion group. In-service teachers
learn about new teaching methodologies, discuss
teaching strategies and particular problems with
each other and their mentor, and learn ways to
adjust or adapt new pedagogy to their individual
teaching situations. These exchanges can be
supported by audio or video tape distribution
through the school library or a more centralized
media center and/or through occasional
gatherings, meetings, and traditional classroom-
based training.

Via the computer, master mentors provide
feedback to in-service teachers on style and
teaching methods according to individual teachers’

Uganda: Connect-ED http://www.conected.ac.ug/pdle/Welcome/



3

DIGITAL

OPPORTUNITIES FOR

DEVELOPMENT

141

Computer-

Mediated

Professional

Development

needs, customizing the advice to the classroom
environment, time constraints, and the
technological capabilities of the computer and 
the network available.

The Tapped In Project

(http://www.tappedin.sri.com)6

[Teachers] have no time to work with or observe
other teachers; they experience occasional hit-and-run
workshops that are usually unconnected to their work
and immediate problems of practice. [Effective professional
development cannot] be adequately cultivated without the
development of more substantial professional discourse
and engagement in communities of practice.

Darling-Hammond and Ball 1997

The Teacher Professional Development
Institute (Tapped In) is a year-round, worldwide,
web-based professional development program
supporting information exchange and offering
informal person-to-person, group-to-group, and
person-to group interactions as well as formal
opportunities for learning through online courses.
Based in the United States, the program describes
itself as follows:

Tapped In is a shared teacher professional
development (TPD) workplace patterned after a real-
world conference center. Teachers with diverse interests,
backgrounds and skills can share experiences, engage in
mentoring and collaborative work, or simply meet their
colleagues. TPD organizations can maintain their own
agendas...while enabling their teachers to benefit from a
range of expertise, ideas, and resources that no one
organization could provide by itself. Membership is free
for teachers, educators, and researchers.

Tapped In relies on a multi-user virtual environment
(MUVE) that enables people anywhere to engage in
real-time (synchronous) collaboration, send email, post to
bulletin boards and listservs (asynchronously), and
browse web sites collaboratively, all in a single on-line
venue. Members can download free software and help
guides and log in to Tapped In via a range of user
interface options on Mac and PC computers.

Most of all,Tapped In is a professional community of
K-12 providers, schools, teachers, and researchers committed
to education reform. Although each organization has its
own mission, all contribute to the sustenance and growth

of the community by committing time and resources and
by helping to underwrite the costs of teacher participation
and Tapped In capabilities and services.

On any given day,Tapped In members can
attend activities hosted by partner organizations,
conduct their own activities, or expand their circle
of colleagues by participating in real-time or
bulletin-board discussion groups. Tapped In and
our partners provide the tools, resources, and social
support structures needed to supplement face-to-
face events and sustain the kinds of interactions that
are characteristic of successful collaborative work.

While online, teachers have a choice of activities
in which to participate, including a variety of
“After School Online sessions” such as “Tech in the
Classroom,”“K–3 Resources,” the “Social Studies
Forum,” or the “Language Arts Forum.”

In addition to the synchronous or “real-time”
interactions, teachers can join email listservs and
post messages on topic-specific, web-based bulletin
boards. Tapped In also offers a specialized “Help
Desk” that responds to individual questions from
teachers, and it holds events such as “block
parties,” a summer carnival, lesson plan contests,
and debates on hot topics designed to encourage
participation. It also has established partnerships
with several professional development
organizations and indexed their course offerings so
teachers can browse a broad selection of online
courses and PD programs and follow up on those
of interest.

To assist participants with technical difficulties
related to computer hardware or software, the
program offers online help in real time and “help
guides” that can be downloaded and printed for
ready reference, as well as tips for online etiquette
and suggestions for maximizing the effectiveness of
group meetings. Finally,Tapped In includes access
to new research and papers on relevant or
requested topics and publishes an online newsletter
to which participants may contribute.

The Tapped In model enables individual
teachers, single schools, or entire school districts
to take advantage of its offerings. For example, a
school district can choose a certain track of
courses to require of all its primary school
teachers and then create a virtual room for
teachers to meet and discuss the courses.Tapped
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In designers intentionally built in this flexibility to
allow educators to carve out their own uses for
the site to meet their individual needs. In large
part, success depends on the individual initiative
of teachers to improve their skills or the
coordinated effort of schools or school districts to
publicize the opportunity and facilitate or require
teachers’ participation. Regardless of school
support,Tapped In was designed to facilitate
professional development for teachers even in
cases where policies or practice do not encourage
it. As a leading technical advisor explained,
“Although we cannot change school policies or
find more time for professional development, we
can help provide opportunities and mechanisms
for teachers to overcome their isolation and make
more effective use of the time they spend on their
own professional growth.” (Shank 1998)

Launched in 1995, the project now serves
more than 15,500 educators from all over the
world. Initially,Tapped In focused its work on
community building and devising ways for that
community to serve as a catalyst for engaging
teachers in professional development opportunities
online. As such, its work was at one end of a
causal chain that would end, they hoped, with
enhanced student achievement as a direct result of
improved teacher performance. Tapped In staff are
now assessing the effects of the community on
teacher practices in the classroom , however, and
wrestling with the difficulty of teasing apart the
influence of the online activities from those in
which teachers engage offline. Tapped In staff
reports that teachers do not fear technology and
are ready to work online given proper leadership
and support (SRI 1999).

Sponsorship by a group of private and
federally funded U.S. organizations means free
access for educators.

Northern Territory University (NTU),

Australia (http://www.ntu.edu.au)

Another CMPD program that stimulates
pedagogical change is run by Australia’s Northern
Territory University (NTU). The teacher training
program includes both on- and off-site
components, with CMPD facilitating the latter.
While at the training site, teachers participate in
lectures, tutorials, and group exercises, and also

familiarize themselves with using computers for
communication by accessing databases of
curriculum materials, for example. During this
phase, students interact with each other and staff,
thereby creating a social foundation for future
online interactions.

The off-site phase follows via CMPD, using
study guides, web-based resources, email,
multimedia, and computers at regional centers.

The NTU teacher education program addresses
several challenges unique to the Northern
Territory in Australia as well as some overarching
issues facing teachers generally. Geographically, the
region is divided by vast distances separating the
hundreds of communities sprinkled throughout
the territory. In addition, 25 percent of the
residents in the Northern Territory are aboriginal
people, requiring the program to address the issue
of language and cultural disparities among the
participants.

Students take the eleven-week computer-
mediated part of the course while living and
working in their own communities, which causes
minimal disruption to their professional and
residential status.The self-paced design also
permits individualized learning, enabling the
course to accommodate learners at a variety of
starting points and permitting students to
progress in a manner and at a speed that is
comfortable, effective, and convenient for them.
In a highly diverse “classroom,” where students
come from a variety of educational backgrounds,
cultural frames of reference, and with varying
proficiencies in the language of instruction, this
level of individualization is crucial for the success
of all students.

The NTU program enables teachers to
immediately implement in the classroom the
theories and methodologies they learn through
the CMPD program. Several studies of best
practices in teacher education indicate that
linking what is learned in a course with actual
teaching in a classroom is essential for effective
training. These studies suggest that situated
learning, as the practical application of learning
in the classroom is called, results in more
profound and enduring skills comprehension and
assimilation than simple text- or classroom-based
learning (Lane 1999).
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The NTU teacher education program yields
four other important lessons as well:

The brief block of traditional classroom-based
learning establishes social networks among
teachers.
Teachers report that interaction and feedback
are essential for them to feel they have engaged
in a meaningful dialogue with the instructor.
Especially in remote locations, teachers viewed
the access to library and reference information
as valuable.
The teaching and learning philosophy of the
program reflects a focus on the experience of
the learner rather than the performance of the
teacher. This learner-centered approach is
modeled for participants who, in turn, should
be better able to implement a similar approach
in their own classrooms.

The SHOMA Project, South Africa

(http://www.SHOMA.co.za)8

The SHOMA Foundation identified best practices
from local and international experiences to design
a course for South African educators using satellite
television, multimedia, and the Internet. To
promote the spread of outcomes-based education
(OBE) in schools, the SHOMA approach uses
multimedia materials delivered digitally via satellite
in conjunction with training on using the Web and
CD-ROM. In addition to technology-based
material, the program uses on-site tutors and
facilitators to guide the process and regularly
scheduled cooperative learning sessions in which
teachers apply, on the spot, what they have learned.

In the first part of the process, educators are
introduced to OBE via satellite television.
Teachers view short video clips and then, guided
by questions posed on the screen, discuss the ideas
presented. Staff from the national or provincial
education department facilitate the process.

Educators then move to the Internet
component. During this phase, teachers work
individually to explore the concepts introduced on
the video by visiting various education resource
sites on the World Wide Web. The SHOMA
Foundation digitized relevant aspects of the video
to create an interactive multimedia CD-ROM to
support the training, which teachers also use
during this phase.

The final stage of the program is considered
the most important part of the learning
experience. In this phase, educators work
collaboratively in groups of five or six to develop
their lesson plans for the following week. This
sharing of ideas and the immediate application of
new knowledge in lesson planning—the
translation of theory into practice—is the principal
outcome sought by the project.

CMPD to enhance subject matter

Many teachers in developing countries have
received only basic teacher training and lack a
strong disciplinary background in the subjects they
teach. The deficit is particularly acute in science
and mathematics, areas in which more students
need to excel if they are to gain access to the
higher education necessary to meet their
countries’ professional manpower needs. As
illustrated below, CMPD can serve as a valuable
and ongoing subject matter resource for teachers.

The Math Forum: An Online Math

Education Community Center

(http://mathforum.org)

The goal of The Math Forum is “to build an
online community of teachers, students, researchers,
parents, educators, and citizens at all levels that have
an interest in math and math education.” The
Math Forum works toward this goal by
1)encouraging communication throughout the
mathematical community; 2) making math-related
web resources more accessible; 3) providing high-
quality math and math education content; and 
4) offering model interactive projects.

The Math Forum offers a variety of online
options for learning, exploring, discussing, and
presenting math topics. For example, through the
Mathematics Library, teachers can research topics
ranging from arithmetic to algebra, geometry to
calculus, and logic to number theory, numerical
analysis, probability and statistics, and trigonometry.
Descriptions of math applications also are available,
including those used in business, telecommuni-
cations, computing, science, engineering—even
sports. In addition, math questions can be answered
through “Ask Dr. Math,” in which expert
mathematicians respond promptly to specific queries,
all of which are archived online for reference.
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Should teachers wish to consult with
colleagues about specific topics, ongoing discussion
groups enable teachers to participate in
conversations and reach others with similar
interests. The “Teacher2Teacher” service provides
answers to questions about teaching, math
education, and pedagogy. Also, the Math Forum
features “Key Issues in Math,” in which
innovations in and concerns about math teaching
are highlighted, as well as “The Teacher’s Place,”
which offers the “best resources for teaching math
at all levels.”The Math Forum also provides lesson
plans, projects for teaching math concepts, and
links to other Web resources, all of which are
screened by experts and peer reviewed.

Of special interest are a searchable listing of
workshop announcements, a research division, a
newsletter, science fair math projects, pages produced
in Spanish, French, and German, and announcements
about education and training programs.

In addition to educators,The Math Forum
welcomes parents, students, and community
members, hosting activities, forums, and events for
each. Through the “Student Center,” 18,500
students from 4,500 schools participated in the
“Problems of the Week” award program, which
presented creative problem-solving responses to
non-routine challenges.

The Math Forum was one of five sites winning
the 2002 Sci/Tech Web Award in the mathematics
category and among the five Webby nominees for
best education site of 1999. In addition, the
Forum’s Ask Dr. Math service received two awards
for Exemplary “Ask-A Service” from the Virtual
Reference Desk (VRD), one in 1998 and another
in 1999.

The Math Forum is a free service hosted by
Swarthmore College and supported by a grant
from the National Science Foundation and private
sector hardware and software contributions.

CMPD to Produce Learning Materials

A serious problem in poor schools is the lack of
material support, including such items as
curriculum guides for teachers and instructional
aids for students. Through CMPD programs,
access to such materials is greatly increased.
Some programs are designed specifically to
disseminate previously prepared learning materials

that can be downloaded and printed or easily
adapted to new classroom situations, while others
provide the hardware and authoring software to
create original materials. Examples of both are
provided below.

The Miksike Learning Environment, Estonia

(http://www.miksike.com)

The Miksike Learning Environment provides
educators with teaching and learning materials in
the form of some 20,000 worksheets in HTML
format.Teachers can search for relevant
worksheets and adapt these materials to their own
classroom needs, free and without concern for
copyrights.

Between 1994 and 2000, more than 100
teachers and education specialists created the
worksheets in the Estonian language, with many
translated as well into Russian (http://miksike.net),
Swedish (http://eleverkstan.org), and English
(http://miksike.com). According to web server
user statistics, an exponential increase in visitors
per day occurred between January 1999 and April
2000 (from 150 to 5,000).

The Miksike learning environment is more
than just a large collection of freeware materials.
With the help of educational and content experts
who can be consulted online, Miksike is a
collaborative learning environment, even offering
schools opportunities to communicate
internationally with counterparts in Australia,
Sweden, Latvia, and the United States.

A private company, inspired by the threatened
closure of small, rural schools in the country,
established the project. Concluding that the
traditional school model—four walls, a roof, and
an expert teacher transferring knowledge to the
students—was no longer sustainable, Miksike
joined with the Estonian Ministry of Education in
1999 to launch the project. Initially, its aim was to
support teachers in remote, rural schools by
enabling them to access Internet services. After a
year of pilot activity that yielded positive results,
the project was expanded to all Estonian counties
for the 2000-2001 school year.

In describing the project, an official explains
that “Miksike is much more than just a huge
collection of freeware materials.The essence of the
Miksike Learning Environment is a set of virtual
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teacher assistant (“Miksilitators”) services, which
are based on using these materials and make
collaborative learning a reality.” The official goes
on to credit the project’s success, in part, with an
openness to change:

When we speak about technical development we
often mean that we use larger and faster computers,
faster Internet connections or upgraded systems. But
technical development also includes changes in
organization and in the education process itself.
Organizational changes are usually slow. But regions
that are considered less developed have a great
advantage that is not the case in most Western
countries.Young democracies like Estonia are often more
open to changes.When old rules and systems break
down, the society gets a possibility to jump into a new
era, like the information age, when the western
countries are stuck in their well organized systems that
were developed for the needs of yesterday.The Estonian
institutions that should supply the schools with
educational material during ‘the paper book era’ never
reached the level of proficiency of their colleagues in the
West, so Estonia just skips this and take a giant step
directly into the electronic age.9

The Miksike Learning Environment received
The Stockholm Challenge Award for its innovative
approach to improving education in Estonia. As
the jury explained,“This project is the ideal
Challenge contestant, focusing not only on
technology, but on educational benefits through a
supportive and incremental program. Its valuable
approach combines a productive and active
learning environment with simple tools that
develop the content and resources first.The strong
innovativeness, sustainability and transferability of
MIKSIKE is demonstrated by its adoption in the
US, Canada, Sweden and Ireland. In addition, its
initial focus on rural schools and home education
supports the overall objective of spreading the
information society widely.The key for the success
of online learning is educational vision first, then
technology follows.This is precisely what
MIKSIKE has done.”10

Connect-ED, Uganda (www.itek.ac.ug)

An innovative model for creating computer
mediated professional development learning

materials is underway in Primary Teacher Colleges
in Uganda through LearnLink’s Connectivity for
Educator Development (Connect-ED) activity.
Connect-ED is being piloted in 8 of 45 Primary
Teacher Colleges in Uganda, in cooperation with
Kyambogo University and Uganda’s Ministry of
Education. Connect-ED is part of the U.S.
Education for Development and Democracy
Initiative (EDDI) funded by the U.S.Agency for
International Development.

Connect-ED’s team assessed the needs of
teacher-trainers and pre- and in-service primary
teachers and is developing electronic resource
materials to supplement and enhance the text-
based Primary Teacher College curriculum and
audio-lingual classroom instruction. Connect-ED
also works with local teacher counterparts and
educators to train teachers to use technology as a
tool for their own professional development,
instruction, and learning and has installed
educational technology learning centers at
selected Primary Teacher Colleges (PTCs)
throughout the country.

Through Connect-ED, Ugandan educators
enhanced and digitized the official Uganda
Primary Teaching Curriculum (www.itek.ac.ug).
This multimedia curriculum covers six subject
areas: Math, Language, Culture, Foundations of 

Education, Social Studies, Science and Health.
The curriculum, not widely available to educators
in print, is compiled on CD-ROM and available
online. This project illustrates the ways that
multimedia can provide for the adult learner’s
diverse needs and in a self-paced or instructor- led
environment addresses a variety of learning styles
while allowing for interaction to test ones’ own
knowledge. As an offshoot of the process, teachers
have learned creative ICT and content
development skills and developed  a  multimedia
curriculum framework, digitized the text in six
subject areas, and created multimedia materials.

In addition, a Digital Resource Library (a set of
6 subject-based CD-ROMs) offers pre-service
teachers in Uganda a host of multimedia materials
to support their studies. The virtual library is an
interactive bookshelf with icons that offer the
teachers maps, interactive games and quizzes,
videotapes of Ugandan primary teaching best
practices, and links to relevant references that
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correspond directly with the national curriculum.
The activities and photographs illustrate the
subject matter and reinforce learning. One learner
said,“I want to click on every single icon and see
what is behind it.”

One of the most significant aspects of
Connect-ED is the Professional Development
Learning Environment which educators use for
training on how to use technology to improve
their own teaching and learning. The Professional
Development Learning Environment was created
by Primary Educators. A few examples of areas of
topics include: how to use Microsoft Word to
write lesson plans; Excel spreadsheets for tracking
students’ attendance, PowerPoint to organize
presentations which often end up on paper or an
overhead projector. Still other areas include
learning Inspiration to create visual aids and
mapping diagrams; Project Based Learning; and
Troubleshooting. This learning environment is
accompanied by instructor led trainings and the
learners are brought together in the Uganda
Primary Educator chat room, and discussion board
to collaborate synchronously and asynchronously.

The official primary teaching curriculum, the
digital library, and the professional development
training materials are saved on a series of CD-
ROMs that can be copied and shared and used on
any computer regardless of connectivity—a
critical feature in remote or rural areas removed
from resources.

CMPD to promote networking and virtual

communities

Perhaps the greatest advantage of CMPD for
teachers is the opportunity for networking that
online communication tools provide. Communi-
cating and collaborating with counterparts at home
or around the world to share information, ideas,
insights, and resources can be a powerful source of
inspiration and education for teachers, especially
those in isolated or remote areas. Computer-
mediated communication can be structured,
through moderated discussion forums or listservs,
or free flowing, through email and chat rooms.
Unlike conventional groups of networks, electronic
networking and the “virtual communities” that
grow out of them are not limited by geography. In
asynchronous communication, time is not a factor,
either, because individuals can participate whenever
it is convenient for them. The following examples
illustrate CMPD activities designed to take
advantage of the networking opportunities that
ICTs provide.

The University of the West Indies Distance

Teaching Experiment (UWIDITE)

The UWI is currently supported by 14 English-
speaking Caribbean countries, stretching in an arc
from Belize on the Central American mainland,
across the Caribbean Sea to Jamaica and the
Bahamas Islands—from the British Virgin Islands at
the northern tip of the chain, to Barbados in the

http://www.connected.ac.ug http://www.itek.ac.ug
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southeast, and on to Trinidad and Tobago just off
the Venezuelan coast.

The countries are small, many of them are
densely populated, and the total population of the
region is only about 5.6 million. In the non-
campus countries, the UWI maintains Extra Mural
Centres, which are the focal points for liaison and
feedback between the University, governments,
and the communities at large.

The challenge to the University has been how
best to serve the needs of the widely scattered
countries with depressed economies.The UWI
began experimenting with telecommunications in
1978 as one possible way of meeting the region's
demands for education.The Caribbean Regional
Communication Study (CARCOST), as it was
called, was to determine whether and how
interactive distance teaching and teleconferencing
could contribute to education and public service
in the Caribbean.

The CARCOST report recommended a pilot
project to establish a telecommunications network,
emphasizing that successful use of teleconferencing
techniques for educational purposes in the Caribbean
must depend heavily on the simultaneous
development of other aspects of educational
technology such as the use of print, audio-visual, and
other media.An interactive rather than a broadcast
system was favored because of the clearly expressed
wish of potential participants, particularly in the more
isolated populations, to communicate in real time.

The University of the West Indies Distance
Teaching Experiment (UWIDITE) was the
outcome. It links the three campuses in Barbados,
Jamaica, and Trinidad and the Extra Mural Centers
in Antigua, Dominica, Grenada, St. Kitts, St. Lucia,
and St.Vincent, via a leased telecommunications
network, which is used for interactive distance
teaching and other types of teleconferencing.
Eventually all the contributing countries will be
included in the network.

UWIDITE has successfully mounted distance
teaching programs for community aides,
technicians, teachers, nurses, university
undergraduates, and professionals of various
disciplines including nurses and doctors. Some of
the persons participating in the programs would
not have received this training otherwise. The
experiment has had its share of disappointments
and frustrations, but it has been a very worthwhile
experience. Those involved with UWIDITE can
take pride in having introduced a very powerful
technique to the education system of the
Caribbean. It introduced well over 2000 persons
to the power of modern telecommunications;
provided a completely new training option for the
Caribbean; transformed the quantity and quality of
outreach, consultation, and services that the
University and other regional institutions can
provide; and improved many aspects of the
University's administration, outreach, and
operations. UWIDITE has already made an

Uganda: Connect-ED Uganda: Connect-ED
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enormous impact in the Caribbean. It won full
acceptance and is the repository of many hopes.
One measure of its public recognition is the 1989
Award for Science and Technology in Education,
given by the Jamaican Society of Scientists and
Technologists. Its 1984 Gleaner* Honour Award
describes UWIDITE as “likely to have a most
dramatic impact on the quality and improvement
of life not only in Jamaica but the but the entire
Caribbean, enhancing the education of the people
of the region.” [Quote from a private daily
newspaper in Jamaica] 11

The University of the West Indies Distance
Teaching Experiment (UWIDITE) was established
to meet the need for teacher education and in-
service training in a region with few universities
and where the majority of people are dispersed
across the region. CMPD and other distance
delivery methods permit practicing teachers
throughout the region to take certification courses
that update and extend their professional skills
without having to leave their classrooms.

UWIDITE courses are designed to take best
advantage of the technological infrastructure,
ranging from self-paced print materials to a
sophisticated computer-based delivery system at
computer labs with multimedia and Internet
capability. Print materials are sent to students
before online interaction so the contact time on
the network can be used for tutoring rather than
lecturing. During a six-week in-service teacher
certification course, undertaken at the school where
the teacher is employed, a local tutor supervises and
examines the teacher. Interaction takes place with
lecturers through teleconferencing and via
computer email as well as other online forums and
with the local tutor. Through these built-in
opportunities for dialogue and feedback, students
and instructors together engage in ongoing
evaluation and assessment of learning progress.

The combination of teacher training and in-
class teaching results in optimum assimilation of
the strategies and skills taught in professional
development courses. Studies agree that effective
teacher training promotes continuous inquiry and
improvement when embedded in the daily life of
schools. Not only do teachers benefit from the
course itself, but they are able to implement what
they learn immediately, returning to the instructor

with questions or for follow-up as soon as the
next day. In addition, teachers do not have to
leave their communities, schools, or, in this case,
their countries to participate, and their national
governments do not have to foot the bill for
expensive face-to-face teacher training and
substitute teachers (or empty classrooms).

Use of CMPD for teacher professional
development meets more than a need for
convenient teacher support. In the countries
served by the University of the West Indies
(UWI), teachers have had very little access to
master teachers in their training, peer teaching, or
ongoing professional development. Although the
demand for teachers is great, economic constraints
enable only a limited number to be trained on a
full-time basis at any time. To train teachers in a
traditional classroom-based course across such a
widely geographically distributed region would be
impractical, requiring the majority of teachers to
travel to participate. The costs of such an endeavor
are astronomical, including travel reimbursements,
lodging, and per diem for teachers and
remuneration for course instructors. Even after
such an investment, the impact of a three- or five-
day seminar with little chance for follow-up may
be negligible once teachers return to their
classrooms without collegial support or contact
with mentors.

Through the CMPD distance network, large
numbers of teachers have access to high-quality,
ongoing professional development. In addition,
the program enables teachers in the English-
speaking Caribbean to establish professional ties
with their peers in neighboring countries,
minimizing their sense of isolation from the
professional teaching community and inadequate
exposure to well-trained role models.

The designers of the UWIDITE program
expected that the teleconferencing system would
support a high level of interaction among students
and between students and lecturers and that these
interactions would constitute the primary learning
opportunities in the CMPD-delivered courses.
Therefore, interaction was facilitated through a
variety of teaching activities, including dedicated
time for group planning, grade-level and
curriculum development meetings, and team
teaching. Such interactions helped teachers with
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planning, gaining access to resources, and building
new relationships.

CMPD is fully integrated into the UWIDITE
course design. Through listservs, email, web sites,
and bulletin boards, student teachers can
continually and collaboratively generate teaching
ideas, address teaching problems from their daily
lives in the classroom, and share their ideas about
professional issues and developments in
educational thought and practice.

Lessons learned from CMPD practice 
Evaluations of CMPD programs are yielding useful
insights for the design, implementation, evaluation,
and sustainability of such programs in the future.
Some of the most critical are summarized below,
by topic, to inform the design of our CMPD
model-of-use and ensure that it builds on previous
experience, avoids recurring problems, and
incorporates best practices to date. Drawing on
evaluations of the CMPD examples cited above,
the following section incorporates more generic
lessons from other global experiences. While some
of these lessons are specific to teachers, many are
applicable to CMPD activities in general. Tips are
provided for development and implementation of
an effective CMPD activity, including resources,
common constraints, obstacles, and pitfalls to
overcome conditions and human capacity building
issues that can facilitate or frustrate activities.

“Communication culture”

Merely creating a communications mechanism
does not guarantee that instructors or trainees will
use it. Efforts to introduce participants to the
opportunities and potential benefits of networking,
and to induce them to take advantage of it, likely
will be needed.

Both instructors and participants in CMPD
programs with sensitive introductions to online
communication learn about the importance of
interaction and the protocols and etiquette best
suited to this means of communication. For
example, traditional protocol often requires that
students approach teachers—and teachers approach
superiors—with deference. Communication is
often one-way, with the experts bestowing their
knowledge on students, who are silent note-takers.
If communication with experts is to be valuable,

both parties will need help in adjusting to new
forms of communication without fear of reprisal.

A related concern is the equitable sharing of
information — a feature missing usually in
traditional communication. Indeed, the
“knowledge is power” adage often applies to
conventional forms of communication based on
social, cultural, economic, and professional
hierarchies. To maximize the effectiveness of
CMPD, planners and participants should be given
the opportunity to discuss the importance of
widespread, democratic, and equitable sharing of
information.

In the case of the UWIDITE program in the
West Indies, for instance, an evaluation12 revealed
that “cultural constraints” prevented some
participants “from communicating with
instructors through such an informal medium.”
According to the evaluation,“While
opportunities for interaction were readily
available, data indicated that many teachers were
not well prepared to participate interactively in
class, thinking instead that they should listen
quietly to lectures and presentations and take
notes. Indeed, nearly one-third said they did not
benefit from the high level of interaction that
course designers intended for the UWIDITE
computer-mediated components.”

The evaluation went on to explain two aspects
of communication culture that CMPD programs
must address. These include that

1. Students must be prepared to learn at a

distance. The classroom-based, instructor-led
model of learning is familiar to every teacher.
There is no need to explain protocol, define roles,
or describe learning activities. Students in a
classroom know that the teacher is the primary
source of information, and that lectures and
perhaps some group activities mediated by the
instructor will comprise the core of the course. By
contrast, CMPD is a completely new medium
with which neither instructors nor students are
familiar. Emerging research in the field indicates
that the most effective CMPD courses are those
that are preceded by a “mini-course” on how to
learn using technology. Students should
experience and practice interactions with
computers “off the record” to get a feel for what
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is different from and what is similar to their
previous learning experiences. In the case of
UWIDITE, the teachers should have been
prepared to expect the high level of interaction
that course developers relied on for optimal
learning. Instead, student teachers at UWIDITE
imposed their own familiar expectations on the
mediated system, holding their questions until
they met face-to-face with their tutors.

2. The needs, skills, and expectations of students

should be assessed as part of designing a system that

works for them, rather than forcing a system on

them. The UWIDTE designers might have
anticipated that teachers would automatically
behave as “students,” letting the course instructor
lead them through the learning activities. A
student assessment beforehand would have gathered
information on attitudes about independent
learning, group projects, and CMPD.Where
CMPD resources are scarce or new, this assessment
and thoughtful use of the resulting data are among
the most critical steps in creating a successful
teacher-training program. Program designers must
address learners’ expectations and “default” learning
approaches if students are to benefit fully from the
new approach. For example, if programmers make
email the primary means of communication
between teachers and instructors, they may need to
require teachers to take a typing course and a brief
training on communicating effectively through
email first to use it efficiently as a communication
channel….By identifying these kinds of issues
ahead of time, designers can prepare for them
when developing the CMPD course.

In short, when a high level of mediation and
interaction is relied on to further learning in a
CMPD program, students must be prepared for the
interaction, tutors must be trained to facilitate it, and
all must be made comfortable with the new “culture
of communication” that such interaction requires.

Many CMPD experiments, especially in
developing countries, have included a combination
of personal and virtual gatherings. This is helpful
for those unfamiliar with straight computer
mediation because it establishes a connection
between and among participants and instructors
before relying on online communication to
advance the training agenda.

Interactive, “Learner-centered”

Facilitation Skills

Just as students must be prepared to “learn at a
distance,” CMPD requires new skills of instructors,
facilitators, and moderators, who must be able to
mediate interaction with resources, stimulate
discussion among participants, organize group
work, motivate learners to participate, and
administer the new teaching and learning
environment.13 Because interaction is critical to
the success of CMPD, appropriate feedback from
instructors or experts is essential. Harsh, dismissive
words, for example, can make or break a
participant’s will, while constructive, instructive
guidance can stimulate enthusiasm for learning.

An independent evaluation of the SHOMA
project in South Africa illustrates the importance
of the facilitation role:

A key factor in the SHOMA pilot project was the
role of the facilitators [who] demonstrated significantly
different levels of competence…, and the teachers suffered
when facilitators were ill prepared. Consequently, it is
vital to develop a thorough training process to ensure that
facilitators are well equipped to undertake their tasks and
to minimize the risk of undermining the project’s
objectives by applying inappropriate facilitation styles and
methods. Facilitator training should focus on all the
aspects of facilitation…as well as on developing the
technological competence of facilitators.

Facilitators also need resource support to be
effective. Such services could be print or web-
based to help them develop and maintain
proactive approaches to facilitation. It may be
worthwhile to set up a support network for
facilitators, who could communicate by email
and participate in discussion groups. Experience
and willingness to develop one’s facilitation skills
also should be an important selection criterion
for facilitators. Finally, it is vital that an
environmental scan of the potential site be
undertaken to “match” facilitators to the needs of
teachers in that context. Facilitators should be
able to establish rapport with the teachers, an
essential element in any form of effective
education and training.

Similarly, the evaluation of the UWIDITE
program in the West Indies stressed the
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importance of training tutors and teaching staff
for CMPD delivery:

Once…students have been prepared for mediated
learning, the tutors and instructors must be trained so
they are comfortable in the mediated environment and
able to anticipate student concerns. UWIDITE students
complained that tutors were not able to provide
information relating to procedures for doing and
submitting assignments, feedback on work submitted, or
comments on general academic concerns. Subsequently,
UWIDITE has run several training courses for tutors,
whose role in facilitating computer-mediated learning
cannot be underestimated. CMPD tutors must play the
role of mentor and partner as teachers embark on a new
approach to learning and, in turn, endeavor to apply
their new skills in their own classrooms.This role can be
pivotal in teachers’ professional development.14

It should be noted that high turnover of staff at
all levels within government structures and schools
is a common characteristic of many developing
countries. Experience suggests this is particularly
true with technology activities, where individuals
developing ICT skills are in demand in the higher
paying private sector. Program design should
include sufficient guarantees for continuity in light
of this eventuality.

Multimedia Material Development

Merely digitizing print material is not sufficient
for effective CMPD. Whether using web-based or
CD-ROM resources, multimedia materials should
be designed to maximize their interactive benefits.
This holds true for video and audio supplements
as well. Evaluations of CMPD programs such as
the South African SHOMA activity clearly
indicate that “the technologies must be tapped for
their strengths.”

The CD-ROMs should not be used as
electronic textbooks in which teachers are simply
“paging” mechanically through the text and
uncritically taking notes on what they read. Instead,
attention should be paid to exploring strategies for
integrating meaningful interaction by teachers with
the resources.This could be enhanced through
inclusion of resources that teachers could actually
use in their classrooms, either by noting the idea or
printing a copy of the resource.15

While developing interactive multimedia
materials is a specialized skill, curriculum
developers can acquire it through relatively simple
training and a large and growing number of
excellent self-help resources, which should be
included in a CMPD program design.

If participants are expected to use web sites or
CD-ROMs, the materials must be user-friendly, with
easy navigation and architecture, useful features,
substantive content, prompt response mechanisms,
interesting, intriguing, and inviting options, and
regular updating. Competent technical support must
be available as well to fix inevitable glitches quickly.

The navigability of the CD-ROM/web
resources is paramount. It was apparent in the
SHOMA experiment that teachers struggled to
understand the navigation options within the CD-
ROM/web resources. For example, the “Click
here for further information” option was
confusing and most often ignored by teachers, a
problem exacerbated by the inappropriateness of
using an exclamation mark as an icon. Use of the
video clips also was greatly confused by the
presence of two arrows, one of which did not
activate the video.The need to scroll up and down
through pages also unnecessarily complicated the
process for teachers.These materials should have a
simple layout and design that does not assume any
level of expertise in the use of web-based
resources. Use of a multimedia authoring package
such as Toolbook may facilitate simpler design.16

Decisions regarding copyrighted material also
should be made at the design stage. While
acknowledging the importance of copyrights, some
people often ignore such rules in their daily practice
when using computers and the Internet. In cases
where participants consciously followed copyright
regulations, developing low-cost alternative materials
sometimes presented rather significant obstacles to
progress. The bottom line is that copyright rules
must be respected, and CMPD planners must make
allowances for this from the start.

An enabling technical environment for both

humans and machines

The mystique of technology needs to be removed
so participants feel comfortable manipulating
machines. By preceding CMPD with short, basic,
hands-on computer literacy training, participants
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can gain a functional level of comfort with the
equipment. An applications-oriented approach to
training, in which trainees undertake common
tasks using ICTs, has proven effective as a means
to introduce new users to computer programs. As
the SHOMA evaluation pointed out,“A serious
problem throughout the pilot project was that
teachers never really developed sufficiently
advanced computer skills to engage the CD-
ROM/web resources meaningfully.”17

During the SHOMA pilot, it was notable that
the teachers had no experience with the Windows
95 operating system.This was reflected in screen
savers activating after short times, teachers working in
windows that had been reduced to a quarter or even
less of the total screen space, volume controls not
being used, and other similar problems.An interface
should be developed that removes some of these
annoying problems for teachers in training.This may
involve setting certain Windows defaults before
computers are removed (for example, disabling the
screen saver), as well as designing materials slightly
differently. It may be worth adding a desktop icon
that teachers can click to open the web browser as a
full-screen window with the correct starting material
loaded.Again, multimedia authoring packages can
facilitate this type of design. Of course, none of these
recommendations implies that it is not necessary to
conduct more in-depth training of both teachers and
facilitators on the Windows operating system.18

Moreover, sufficient and fully operational
equipment is essential. A few old computers with
limited capabilities for large numbers of
participants are a recipe for failure. Investment in
appropriate hardware and software is needed.

A helpdesk, functional and technical application
managers, technical systems managers, and database
administrators are examples of functions that may
have to be put in place in one way or another.
This does not mean that each project requires
additional technical staff. Outsourcing of some of
the tasks or a combination of several of them in
one person is often a feasible option. As the
SHOMA evaluation pointed out:

Project center managers should have a solid
understanding of how to operate the technologies.
This notion is not intended to suggest that
managers need to become technical experts.
However, basic levels of technological competence

are necessary if this type of intervention is to run
smoothly, an issue that will become increasingly
important as the demand for computer skills
increases. Center manager training should include
elementary diagnoses of problems and the ability
to initiate strategies to solve these problems as
quickly as possible. Part of this training also should
include a thorough introduction to the operating
system of the computers.

A functioning information infrastructure is a
prerequisite for success. Infrastructure needs,
including sufficient funding for online charges,
should be met before initiating a CMPD program
requiring Internet, web, discussion forum, or email
participation.This includes a national computer
industry for providing and servicing hardware and
software. The infrastructure is sufficient when
there are enough computers for class work, when
the power supply is stable and reliable, when
connectivity is reliable and not too expensive, and
when equipment is secured against viruses,
vandalism, and theft.

Adequate but not overzealous security for
equipment must be built into a CMPD program.
Even though participants may want to use the
ICTs, many projects fail to make them sufficiently
accessible. In some cases, time in the laboratory is
viewed as an extracurricular activity, and
participants are not allowed inside during working
hours. In others, access is controlled by one person
or a small group of supervisors who are overly
concerned about damage or theft—or simply not
around to unlock the door—which deprives
trainees of sufficient opportunity to use the
computers. Nothing is more frustrating for
CMPD participants than the inability to get online.

Explicitly learner-centered

Increasingly, educational reformers are calling for a
move toward learner-centered methodologies in
which students take more proactive control of the
learning process. For the switch from traditional
approaches to occur, however, teachers first must
be persuaded to relinquish top-down, rote, and
behaviorist practices, sensitized to the importance
of this change and the reasons for it, and provided
with excellent examples for implementing new
approaches. Fortunately, CMPD programs lend
themselves to this new pedagogy. With the
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practice modeled in the CMPD program, teachers
experiencing it can more easily appreciate its
benefits and, in turn, replicate the approach in
their own classrooms. Given the usefulness of
CMPD for this larger educational reform goal,
those who plan, design, and implement teacher
training would be wise to include an explicit focus
on it in their programs.

A supportive policy environment

A national telecommunications policy that is not
only open but committed to expanding access can
enhance or limit the effectiveness of CMPD
programs. In large-scale activities in particular, a
facilitating attitude of the central government and
an explicitly supportive administration are critical
conditions for enabling trainees to experiment,
innovate, and learn. Tedious bureaucratic
procedures are prone to frustrate projects. At the
institutional level, CMPD needs to be supported
systemically by policy, in which staff improvement
programs hold a formal place in the organizational
structure of the school, company, agency, or group.
Participants should be aware of official
commitment, not only to professional development
in general but also to supporting entry to the
information age. One way in which official
support for involvement in CMPD programs can be
demonstrated is by ensuring flexibility in trainees’
schedules and sufficient time for participation.
Another is for organizers, managers, and officials to
use—and be seen using—computers themselves.

Access to knowledge and information

Effective professional development can open doors
for participants to the knowledge and information
age, enabling them to understand and appreciate
its implications for the world at large and for
themselves. Through professional development
programs, participants should be able to gain access
to new sources of knowledge and information that
are relevant to their particular fields and useful for
their own personal and professional growth.
CMPD programs for teachers, for example, should
provide them with opportunities to discuss and
debate the changing role of education in the
information age and come to understand the
importance of their role in facilitating access to
knowledge and information for their students.

Tried and true design and implementation

procedures

As with other professional development activities,
tried and true strategies should be employed in
planning, designing, and delivering CMPD
programs. For example, conditions should be
assessed and baseline data collected at the outset to
help ensure a program’s relevance and enable
useful monitoring and evaluation.Technical
experts should be called up to assess infrastructure
needs. In addition, inconsistencies among
objectives, available online tools, and
implementation approaches can cause problems.
All must be coordinated and reinforcing.

Bottom-up approaches should be
complemented with top-down approaches,
suggesting inclusion of the Ministry of Education
or other appropriate ministry in the CMPD effort.
Lessons from current CMPD activities show that, in
some countries, nationally defined regulations and
curricula do not allow for experimental behavior of
teachers, for example. Their initial enthusiasm has
been frustrated by too many restrictions placed on
their ability to apply the new knowledge and skills
they have gained. In other countries, access to
information is controlled, which limits the
usefulness of web-based CMPD programs.

Start small with pilot projects and monitor them
carefully, using feedback and monitoring results to
adjust aspects of the program as needed before taking
it to scale. Of course, appropriate stakeholders at all
levels must be involved. Indeed, as the case studies
following this model-of-use clearly demonstrate,
successful projects are characterized by explicit and
creative efforts to inform, engage the support, and
recruit the involvement of local and national
stakeholders from the public, private, and voluntary
sectors—as well as from the participants themselves.
As with all good development activities, promoting
ownership contributes to success and sustainability.

In larger projects, experience indicates that
coordinating teams should be established at the
national and local levels, each with clearly defined
responsibilities and tasks. The national task force
coordinates with involved ministries and other
national agencies and institutions, organizes
countrywide activities, and oversees overall project
administration and assessment. Negotiations
among participating groups, relevant ministries,
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telecom and Internet service providers, hardware
providers, and other parties, also should be handled
by the national task force. On the local level,
teams should be established with the end
responsibility of managing the facility, facilitating
an open culture of communication and practice in
which experimentation and innovation is possible,
and coordinating activities with local-level partners
and stakeholders.

As with other successful activities, a local
“champion” can be instrumental in forging
valuable partnerships, eliciting buy-in from diverse
groups, and facilitating achievement of objectives
and contractual obligations

Key characteristics
The lessons above echo some of the key
characteristics of effective professional development
programs in general that have been identified by
scholars, researchers, and practitioners. A summary
of these characteristics follows (McKee 1997):

Collaborative: Opportunities for collaboration,
including a chance to interact with peers, experts,
and administrators about a range of tasks, are
available.

Motivational: Appropriate motivation, including a
formal commitment from policy makers and
administrators, extrinsic incentives (promotion, pay
increase, bonuses), or intrinsic rewards (professional
recognition, leadership opportunities), is provided.

Personalized: Participants involved in the
planning, execution, and evaluation of professional
development activities should be motivated to set
personal goals for improvement and be able to
interact around issues perceived as relevant to
their concerns.

Integrated: Opportunities for an integrated, full cycle
of learning, where professional development includes
time and opportunities for training, demonstration,
knowledge building, trial, practice, assessment,
feedback, and reflection, should be available.

Accessible: Participants should have access to
ongoing opportunities for professional
development and sufficient time and materials.

Variable: A range of activities involving self-
instruction, training, and collaboration are needed.

Research-based: Instructional designs for CMPD
materials should be built on proven principles of
adult learning and should incorporate the existing
knowledge base.

Proposed CMPD Model-of-Use
Building on previous experiences, best practices, and
lessons learned, our model-of-use takes the form of
a web site, which could be developed for almost any
area of endeavor. Certainly, there is a need for
improved professional development opportunities in
education, health care, the public sector, business,
and many other fields in developing countries. For
illustration purposes, it is assumed that the proposed
site is created for educators. Initially, it may be
developed for use in selected pilot communities,
though, eventually, it will be expanded to serve
provincial and even national needs.

It is assumed that the purpose of the site is to
help improve educational quality through the four
primary functions of CMPD activities described
earlier: stimulating pedagogical change, enhancing
content and subject matter expertise, producing
teaching materials, and promoting networking and
virtual communities among educators.

More specifically, the proposed model-of-use
will enable educators to 

gain awareness of new learning theories and
instructional approaches;
access online and multimedia knowledge
products produced for the project or available
elsewhere, especially those containing current
subject matter content delivered in a user-
friendly, learner-centered manner;
produce instructional aids that facilitate student
learning; and
share knowledge and experience with
colleagues and participate in local, national, and
international educational networks.

To achieve these goals, some desirable features of
the web site—and of the CMPD program as a
whole—would include:

Communication, networking, and information
access options such as email, bulletin boards,
facilitated listservs and discussion groups, and

1.
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computer conferencing.
CMPD curriculum materials accessible
synchronously and asynchronously and from
home or school computers or from a central
location such as a telecenter.
Specially designed courses, both required and
elective, perhaps produced by the Ministry of
Education in cooperation with universities,
curriculum experts, and teacher trainers and
delivered via the web site. Courses will
introduce new pedagogy and subject matter to
teachers, who might receive nationally
recognized credit toward advanced degrees or
certificates, bonuses, or merit pay raises upon
successful completion. After completing
required course work, teachers would be
encouraged to enroll in elective courses, which
could be produced over time and also would
be accompanied by an appropriate incentive,
reward, or recognition. Ideally, courses should
be offered at no charge to teachers, particularly
if they are required to participate.
Assignments involving a variety of online
experiences, including teleconferences, email,
and discussion groups, and could require online
collaboration with teachers in other schools
and with facilitators at selected universities.
This not only would introduce teachers to a
range of computer-mediated communication
methods but also would promote professional
networking. As teachers become more
comfortable with the technology and its
features, they will be more likely to participate
in these activities voluntarily.
An “Introduction to Technology” workshop
preceding formal course work—which could
be prepared and delivered by private sector
technical specialists/partners—in which
instructors and participants explore
“communication culture” and receive training
and practice in online protocols,“etiquette”
and methods for communicating effectively
through computer mediation.
Opportunities for teachers to apply their
learning by working together online and/or
offline to create lesson plans, design projects,
and develop new teaching approaches based on
CMPD learning.
Interactive activities designed to reinforce

learning, e.g. exchanging lesson plans involving
new classroom techniques or content or sample
situations posed online to which teachers react.
Opportunities for teachers to compare
experiences after applying new techniques or
introducing new content in their classrooms.
Opportunities for learning how to use
authoring programs to create teaching
materials, which participants could share with
colleagues through the web site.
Programs useful for educational management
and administration, which school administrators
could access. (Note:To see a sample program,
go to http://www.aed.org/edu_tech.html.)
Email and online chats and meetings between
instructors or educational evaluators and
participants to assess progress in accomplishing
course objectives.

The variety of online experiences that can be
included in a CMPD program is great, and
selection will depend on local needs as well as
what is technically and financially feasible. The
process of determining the extent to which the
school (or company) is ready for CMPD must be
made in the initial planning stages—to identify
the specific needs, strengths, constraints, and
resources that affect the intervention’s design.
The steps involved in an e-readiness assessment
are summarized below.19

e-Readiness assessment 
Not all developing countries, or groups within
countries, are ready to benefit from a CMPD
intervention. A variety of infrastructure,
organizational, and even political prerequisites must
be in place if the program is to be successful. It is
not necessary for a participating country or group to
have a fully developed infrastructure, organizational
“culture,” or even complete political stability before
initiating a CMPD activity. But certain minimum—
and several particular—enabling conditions (those
that suggest readiness) should exist. The e-readiness
assessment process determines whether, when, and
to what extent the project can be undertaken with a
reasonable expectation of success.

For example, key technical pre-conditions
include (a) signs of deregulation of the national

8.

9.

10.

11.

2.

3.

4.

5.

6.

7.
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telecom, (b) availability of a sufficient number of
technical specialists able to assist the project, and
(c) feasibility of alternative connectivity options
should telephone lines prove so inadequate or
inconsistent that a reliable online experience
cannot be expected. However, all participating
regions do not have to be connected immediately.
Alternative delivery methods, such CD-ROMs,
can be used to disseminate much of the same
information that an online vehicle provides.While
this precludes online communication, starting a
CMPD program with offline ICT experiences has
proven effective in many situations.

Assessing organizational conditions can identify
potentially effective implementing partners. Some
signs of enabling conditions in this arena include (a)
a trend toward a decentralized management system,
(b) sound financial management capabilities, (c) an
openness to change, (d) an interest in or
commitment to ICT use, (e) a leadership willing to
support staff training in general and CMPD in
particular, as well as to participate themselves, and
(f) an entrepreneurial spirit.

The assessment should be conducted in
conjunction with the appropriate ministry,
institutions, prospective participants, and other
constituents fundamental to the program's overall
success. (In a CMPD program for teachers, for
example, the training received by the teachers might
not be considered valid or credible without the
support of academics in higher education. To
ensure accreditation, individual courses and the
program as a whole must have the substance and
orientation necessary to fulfill professional
development requirements as locally and nationally
defined.)  In short, all key players must be on board.

A variety of assessment instruments may be
used, such as Knowledge,Attitudes, Behavior, and
Practice (KABP) studies, Participatory Rural
Appraisals (PRAs), Strengths,Weaknesses,
Opportunities, and Threats (SWOT) analyses, and
other forms of environmental ascertainment
including surveys, focus groups, and interviews.
Equally important, existing documents and reports
from reputable entities on the conditions in
question should be consulted, and discussions with
leaders and knowledgeable representatives of all
envisioned partners should be undertaken.

Some of the specific topics to be examined in

a CMPD-for-educators assessment might include
the following:

the social, economic, political, and demographic
situation and trends in the country as they
relate to education (or the field in which the
PD program is to be used), including relevant
policies, norms, and regulations, current
problems, primary deficiencies, and critical
needs, and existing, supportive resources,
organizational readiness, and leadership
the availability, capability, and “readiness” of
primary players, leaders, and providers of other
inputs;
the technology and infrastructure environment;
the larger development environment, including
previous experience with or existing programs
related to the one envisioned;
the professional development needs of the
target group, currently and in the future;
current professional development and training
ang frequency and effectiveness—as well as
which aspects of the existing system are
working and which are not;
current levels of resource allocation to
professional development for the target group
and the extent to which national priorities
enable enhanced, up-front commitments;
the competence of the key players who will be
relied upon to perform and deliver in the
CMPD program;
the extent to which interest and motivation for
such an activity is present or can be promoted;
key obstacles, constraints, and challenges to the
program;
the availability and costs of resources and inputs
considered essential for the envisioned program;
the extent to which key decision makers
support innovative undertakings in general and
the CMPD program in particular;
prospective participants’ knowledge of and
experience with learner-centered pedagogy;
specific needs for improvement in topical areas;
the extent to which potential participants
understand and are interested in the concept 
of “networking”;
computer skills/interest among potential
participants;
identification of possible, preferred, and essential
public, private, and voluntary sector partners;
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up-front identification of “equity issues” that
might affect design and/or implementation,
such as gender biases or ethnic, rural, and
geographic inequities;
the prevailing “communication culture” in
which the program will have to function; and
the individual and organizational readiness of
players, including motivation and commitment
to change, human and institutional competence
and capacity, and the structure, processes,
resources, and operations within which the
intervention must be implemented.

This type of information will indicate the
likelihood that the CMPD project will succeed,
suggest specific design elements that should be
incorporated into the project plan, and identify
individuals and organizations that are likely to
emerge as champions and leaders—or as
bottlenecks and weak links.

In addition, the assessment process should be
used to obtain valuable quantitative and
qualitative baseline data—including specific
behavioral information about classroom
practices—that will be necessary for monitoring
progress during the implementation phase and
evaluating achievement at the conclusion of the
pilot stage.The assessment also will indicate the
best and the essential people and groups to engage
in the activity, all of whom will be convened to
contribute to the program’s design.

Bring Stakeholders Together

The alliance envisioned in this model-of-use
draws on the capabilities of a variety of
stakeholders, constituents, and partners.
Increasing the number of groups traditionally
involved in such efforts takes advantage of the
expertise available in different sectors. It also
broadens the responsibility for improving
professional development opportunities—and
education in general—to include players beyond
those typically responsible. In the partnership
development phase, care should be taken when
delineating specific roles and responsibilities to
ensure that all essential functions are covered and
that accountability for them is not diluted,
confused, or duplicative.

While each partner’s roles and responsibilities

will vary from one setting to another, it is
suggested that both a national- and a local-level
coordinating team be established to oversee all
aspects of the program. Consisting of
representatives from the relevant ministries and
other national-level public, private, and voluntary
sector partners, the first body will coordinate
activities and collaboration among key players at
the national level. The second team, including
local administrators and other partners at that
level, will manage implementation of the activity
at specific CMPD locations, coordinate with other
locales involved in the project, and—
importantly—foster an open training culture in
which experimentation and innovation is
encouraged. Both groups may have specific
responsibilities associated with ongoing
monitoring and evaluation of different aspects of
the program. Of course, actual participants—the
teachers—should be represented in both teams,
and outside experts in educational technology, for
example, should be consulted as needed.

Involving groups at both levels in the program’s
conceptualization, design, implementation,
monitoring, and evaluation will help partners
perceive themselves as stakeholders, which, in turn,
should increase their interest in working together
to ensure success.

Drawing on the advice of experts who have
designed and implemented similar programs
elsewhere is useful as well. For example, a
national web site for educators that might
provide ideas and inspiration is the Education
Network Australia (EdNA Online), which is “a
network of and for the Australian education and
training community (government and non-
government schooling systems, vocational
education and training, adult and community
education, and higher education).”

EdNA Online is a service that aims to support
and promote the benefits of the Internet for
learning, education and training in Australia. It is
organized around Australian curriculum, its tools
are free to Australian educators, and it is funded
by the bodies responsible for education provision
in Australia.

As an information service, EdNA Online
provides two key functions: 1)a directory about
education and training in Australia; and 2) a
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database of web-based resources useful for
teaching and learning.

As a communications service, EdNA Online
aims to promote collaboration and cooperation
throughout the Australian education and training
sector and facilitate the growth of networks of
common interest and practice.

As a service provider to education and training
systems and sectors EdNA Online (www.edna.edu
.au/system.tools/) also provides a range of tools to
assist in the management and discovery of
information resources.

Design, Development, and Implementation. While
details will vary depending on sector, context,
budget, and other variables, essential steps in the
design, development, and implementation process
are identified below. These can be undertaken in a
logical, strategic order, with some underway
simultaneously. A suggested order follows.

Consult: Before initiating the pilot(s), meetings
and workshops will have been held at the national
level and in selected communities, teacher training
institutes, and schools to introduce the program
and obtain ideas, inputs, and concerns. These ideas
will have been integrated into the final design and
implementation plan.

Determine focus: An important consideration is
whether the program will be offered to pre-service
teachers, in-service teachers, or both. Initially,
CMPD programs tend to be geared to pre-service
teachers and then expanded over time to provide
ongoing opportunities for those in service.

Finalize goals, objectives, inputs, and processes:

Regardless of the scope, scale, and focus of the
initial pilot program, program planners and
coordinating teams as usual should formulate
realistic, overall goals and set specific, measurable
objectives to meet those goals. They also will
select final target sites based on previously
determined criteria and itemize financial,
staffing, and ICT needs and procurement
processes.

Start small: It is wise to begin with small pilot
projects that are monitored carefully and then

adjusted, refined, and fine-tuned before they are
taken to scale. Because initial investment in
infrastructure, equipment, curriculum
development, and online activity is significant,
however, the pilot phase for a CMPD program
would be more useful if it is launched in several
different locations with varying social, economic,
and educational demographics. Comparing
progress at the pilot sites over a year or two will
yield good insights into the difficulties and
enabling conditions that can be expected in
different contexts. This, in turn, will provide
valuable information for taking the program to
scale later.

Determine budget and staffing: A business plan
and budget should be prepared for each pilot site
as well as the overall program. Included in the
plans will be costs for equipment, software,
connectivity, supplies, construction or
renovation, staff, materials development
(including the web site and content), training,
and management, administration, and
coordination. At the same time, job descriptions
should be prepared. Likely positions will include
curriculum design and development experts,
instructors and facilitators, computer technicians,
trainers, programmatic and financial managers
and administrators, monitoring and evaluation
specialists, construction workers, web site
developers and managers, and coordinators to
serve liaison functions linking partners.

Develop curriculum: A crucial component in the
process is preparing effective curriculum materials
that capitalize on the benefits of interactivity.
Where connectivity is not immediately available
and interaction among instructors and other
participants not possible, interactive CD-ROMs and
other multimedia material can provide participants with
a high level of interaction with the content. The CD-
ROMs can be produced to resemble the web site.
Merely digitizing existing texts should be avoided.
This is an opportunity to add a valuable and vital
learner-centered and interactive dimension to
professional development, and every effort should
be made to do so enthusiastically. (For an example
of CMPD material produced from a traditional
national curriculum, see the Uganda education
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web site created in 2002 at http://www.itek.ac.ug.)
As soon as the program design work is

completed, curriculum developers with ICT and
multimedia expertise should get to work.
Typically, the existing national curriculum is
used as the base for course and material
development, though launching such a program
also presents a good opportunity to review and
update the curriculum if needed. Throughout
this phase, consultation with the appropriate
Ministry is essential. Ministry staff should be
included in the process on an ongoing basis. An
approach that has proven effective in similar
programs is for teams consisting of outside
experts, local educators and curriculum
specialists, and appropriate Ministry staff to
design the web site and prepare the content and
accompanying print and multimedia material. In
addition to the design work, the experts also
serve as trainers to ensure that local educators are
able to continue the work on their own after the
pilot concludes.

Training: An equally critical component is training
instructors/facilitators, managers, coordinators, and
the curriculum developers mentioned above. In
addition to preparing these key staff to undertake
their respective roles effectively, training should
include opportunities for all concerned to discuss
and come to agreement on program expectations
and assumptions. While physical facilities and
equipment are being constructed, renovated, and
procured—and while the web site and content are
being developed and produced—the training
process should be underway so that all involved can
“hit the ground running.”

Ensuring ICT access: Basic requirements for all
pilot sites include access to electric and telephone
infrastructure20 and adequately equipped
computers. To ensure access, construction or
renovation can be undertaken to add computer
centers to existing teacher training institutes, or
arrangements can be made with already equipped
NGOs, telecenters, community learning centers,
libraries, or other conveniently located facilities for
teachers to use the equipment. Whichever route is
taken, a sufficient number of workstations, plus
collectively used hardware such as scanners,

printers, photocopiers, and authoring hardware
such as a CD burner should be available. If
possible, a library containing relevant print and
digital materials and a meeting room should be
included as well.

Upon completion of the pilot phase—with a
suggested duration of two-three years—a process
of taking the program to scale can begin, also in
phases, which will ease the financial, management,
and implementation burden.

Most important, because it is impossible to
anticipate all the problems that might arise,
program managers and the project design itself
must remain flexible and open to modification,
with backup plans in place to meet unexpected
needs and unanticipated problems. One aspect of
these plans should include identifying common
technical problems, such as equipment failures and
technical troubleshooting, so they can be
corrected quickly.

Within this broad implementation framework,
detailed work plans complete with milestones,
benchmarks, and target dates should be devised on
the basis of the specific context and circumstances
and in accordance with the assessment analyses
undertaken at the outset of the design process.

Monitoring and evaluation
Naturally, a system for determining the extent to
which the CMPD program is achieving its goals
and objectives will be needed. One method is to
develop separate monitoring and evaluation tools
focusing on different, distinct facets of the
program, such as design, content, process, and
results. Within each of these, a variety of items
will be included. For example, monitoring the
program’s design would include assessing the
effectiveness of partnership roles and
responsibilities and configuration of the computer
centers. Content monitoring would include
feedback from partners and teachers on the
courses, curriculum, and web site. Process
monitoring would focus on center management,
course facilitation, and technical performance.

To measure results and impact—such as shifts
in instructional approaches, increases in subject
matter knowledge, development of more effective
instructional aids—accurate quantitative and
qualitative baseline data, collected during the
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initial and interim assessments, are essential. Since
a major difficulty with evaluating this type of
activity is attributing change to the CMPD input,
setting specific, measurable objectives for the
activity, in behavioral terms, also is important.
Then the baseline and monitoring data can relate
specifically to those behaviors. Finally, designing
monitoring and evaluation tools that enable
comparison over time will be useful.

While the overarching motivation for improved
professional development opportunities for
teachers is to improve student achievement,
experience indicates that such a linkage is too
complex to establish with a reliable degree of
accuracy, at least initially.Therefore, a more realistic
focus for a CMPD evaluation is to measure the
extent to which teachers participating in a CMPD
program exhibit specified behaviors, such as: 1)
using new student-centered pedagogical
approaches; 2) integrating CMPD learning into
their classroom activities; 3) demonstrating new
subject matter knowledge and teaching
competence; 4) consulting new resources; 5)
developing new teaching aids; and 6) engaging in
networking opportunities.

For example, a teaching portfolio might be
prepared that demonstrates the changes in
pedagogical practice, curriculum content, and
presentation/delivery that teachers have implemented
in the year following participation in the CMPD
program. Education and evaluation specialists are able
to construct evaluation instruments and tools21 to
demonstrate such changes over time.

Setting benchmarks for achievement of specific
objectives during the course of the project will
facilitate useful and insightful monitoring, as will
the use of tried and true methods of data
collection such as surveys, focus groups,
interviews, observations, and case studies.

For a CMPD intervention in particular, other
questions that will yield useful information

include:
If and how the computer mediation facilitates
and adds value to the professional
development. At the most basic level,
comparing test results from traditional PD
programs or courses with those from a CMPD
program will help to answer this question.
To what extent have broader educational

reform efforts been affected by CMPD?
To what extent has technology been
integrated into the curriculum, the classroom,
teaching practices, and students’ and teachers’
daily learning lives?  Because such integration
does not happen routinely, its occurrence
constitutes a sign that the CMPD activity has
been successful.

Sustainability and institutionalization
At the broadest level, sustainability of the CMPD
model-of-use depends on the institutionalization
of a culture of continuing professional
development for educators—in other words, the
extent to which teachers are willing and able to
continue developing their skills after completing
required course work. For this to occur, several
conditions are necessary.

First, policy makers and education officials
must support ongoing professional development
for educators, not merely by requiring course
work or training but also by adopting policies
that encourage and even reward such efforts.
Bonuses, incentives, and official
acknowledgement through certificates
demonstrate support, as does providing teachers
with paid leave time to participate in professional
development activities to upgrade their skills and
enhance their competencies. At the national
level, positioning improved educational quality as
a key development goal, with sufficient resources
allocated to it, also demonstrates support.

Second, engaging other constituents and
stakeholders in the professional development
effort will help to create an atmosphere that
encourages teachers to strengthen their skills.
Involving parents, community groups, and the
private sector may help. In addition, local and
national media can be engaged to better cover the
“education story,” and opportunities for teacher
collaboration at regional, bilateral, and
international levels—often a highly motivating
prospect—can be initiated.

Third, for the current model to survive and
thrive, it is critical that technological inputs are
sound, functional, and sufficient, with competent
technical assistance available to maintain, repair,
and upgrade equipment when needed. If teachers
are unable to access the CMPD material,

1.

2.

3.
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professional development progress through this
means will not be possible.

Fourth, in the computer center scenario,
teachers must view the facility as an inspiring and
authentic place of learning in which the
opportunities and services provided are valuable,
the staff is competent, helpful, and enthusiastic, and
the surroundings are convenient and well
equipped. If the center is a shabby place where
the equipment does not work properly or
consistently, if the staff is cynical or incompetent, if
the materials are old, or if the experience there is
unpleasant, inconvenient and/or viewed as useless,
then teachers will not consider their time there
well spent, and they will not come.

For the CMPD approach proposed here to be
institutionalized within the educational system, it
must succeed in attracting teachers and meeting
their needs at affordable costs. But even this is not
sufficient. Several other key factors, all related to
different capacity areas, are also determinants.

The key institutions involved in the activity
must adopt a vision of where technology-assisted
approaches may lead. Will the Ministry of
Education and other primary stakeholders
demonstrate a commitment to this approach to
professional development, or will they resist such a
fundamental and initially expensive change?  If
there are champions within the system who have
enough influence to help form and move forward
an agenda for using technology in teacher training,
then there may be sufficient support to sustain the
model after the pilot phase—and, presumably,
external funding—ends.

In addition, the key institutions must be able to
accept the ever-changing technology climate and
be willing and able to anticipate and meet the
constantly expanding need for improvements,
expansion, and upgrades.

The model’s long-term viability also requires a
sufficient and increasing level of human capacity.
Once external involvement and technical assistance
ends, a cadre of internal staff, thoroughly trained in
all aspects of maintaining and expanding the
technology-assisted activity, must be ready to take
charge. Hardware and software depend on
“liveware”—that is, human beings within the
relevant institutions or hired from the outside who
can keep the system functioning. In addition, well-

trained experts in the pedagogy of computer-
mediated instruction must be available, as well as
those with online facilitation skills and instructional
design capabilities. Inevitably, as individuals gain
new and highly marketable technical skills, some
will secure employment outside the education
sector, which means that many people must be
trained to take on these essential roles.

Other factors affecting the project’s viability
include organizational, managerial, communication,
and knowledge management capacity, all of which
take time to develop. A lesson learned from
previous experiences with CMPD is that, once
computer applications and functions are mastered,
the ever increasing amount of available information
makes it very difficult to assess, process, manage,
and store, much less use. Entire systems and ways
of operating become obsolete almost overnight as
the volume of new information grows.

Finally, financial capability is essential for
institutionalization of the CMPD approach.
Especially for institutions just entering this arena,
new technologies imply new costs, and new costs
typically imply a need for new revenue streams.
Therefore, effective financial planning with the
technologies in mind is essential. Institutions must
be able to identify where the funds will come
from to maintain and upgrade equipment,
purchase new software, produce new material, and
retain technical assistance over the long term.

In short, when designing a CMPD
intervention with sustainability in mind, these
issues should be anticipated, these questions
should be asked and answered, and processes that
are simple enough to manage yet sophisticated
enough to achieve the desired results must be put
in place.

Costs
The up-front cost of developing a CMPD
program is high, although recurrent costs per
person can fall significantly over time. Once
infrastructure and equipment are in place, many
more teachers will be able to participate in
CMPD than in traditional, workshop-based
teacher training. Thus, per learner costs can fall in
the long term, even when factoring in expenses
for ongoing operation, maintenance, and
upgrading center facilities and equipment.
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Because opportunities for follow-up and
refresher courses also are greater once a web site is
developed and equipment is in place, the prospects
for regular, ongoing professional development—
leading to continued and sustained improvement
in teacher skills—are also brighter. In addition, as
teacher performance improves, student
achievement should improve as well, accompanied
by lower dropout rates, higher retention rates, and
an increase in the ultimate productivity of students
once they leave school.

Finally, the trend of decreasing technology costs
and increasing connectivity options are expected
to continue, making hardware investments more
feasible and online time more affordable.

For these reasons, the long-term costs of
improving educational quality are likely to decrease
as the CMPD approach is institutionalized, while
the net gains are likely to rise.

Looking forward
The CMPD model-of-use proposed here is not
intended to be static. Dedicated to technology-
mediated learning, it should change continuously
as technology innovation continues its rapid
course. For this reason, the shape of future
learning environments is difficult to imagine.

In addition to enhancing the efficiency of
education, modern information and
communication technology also is reshaping
human interaction and ideas about the teaching
and learning process.Technology is changing
perceptions of teachers’ and learners’ roles, of the
learning setting, and of the methods and goals of
education. Developing an accurate picture of
how computer-mediated learning will evolve in
the future involves both ideological and
technological forecasting.

Early media, for example, were used as tools
to supplement teacher presentations or to
facilitate permanent information storage. Today’s
use of educational technology is informed by
advances in cognitive learning theory and
influenced by the emergence of personal
computers, authoring software, expanded
capabilities of rapid access to information and
communication via the Internet and the World
Wide Web, and creation of effective interactive
multimedia products such as CD-ROMs. These

breakthroughs empower students of all ages and
in all sectors by putting the control of learning
in their hands, allowing them to range freely
through information space, and multiplying
opportunities for more intelligent and equitable
teacher-learner interaction.

The CMPD strategy helps overcome problems
commonly encountered in traditional professional
development efforts. Unlike current teacher-
training programs, in which some teachers
participate on occasion, CMPD has the potential
to offer virtually all teachers current and ongoing
opportunities to access the pedagogy and
knowledge required to teach and learn effectively
in the information age.

Many argue that education is the essential key
to social and economic development. To the
extent that is true, returns from improving
opportunities for education, professional
development, and lifelong learning will justify
investments. Employing ICTs for this purpose
also brings the added benefit of familiarizing
learners with ICTs, a growing prerequisite for
participation in the global information economy.

Though it requires careful planning and
monitoring, CMPD in developing countries is not
pie in the sky. Indeed, experiences globally
suggest a high level of achievement when
opportunities are presented. What is needed is the
will of those who make telecommunications and
education policy and resource allocation decisions
nationally—plus the commitment of the
international community—to help equip the
education sector with the tools for lifelong
learning. Among people in almost all sectors, in
almost all countries, an increasingly enabling
infrastructure, a desire to learn, and the capacity to
master ICTs are already there.
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This case study about a bilingual education project in
Guatemala provides insights and lessons into practical uses of
information and communication technologies (ICTs) for
training teachers. Though focused on strengthening cultural
identity in indigenous Mayan communities by enhancing
bilingual and multicultural education, many of the technology
applications can be replicated to other geographic settings
and cultural contexts.

The pilot project1 was designed to determine, test, and
demonstrate ways in which ICTs can support bilingual
education and help preserve and invigorate Mayan language
and culture in Guatemala. The project’s many objectives
included materials creation in print, audio, and CD-ROM for
pre-school students; training of pre- and in-service teachers;
and ICT support for government agencies, private sector
entities, and NGOs.

The project sparked tremendous interest in the uses of
technology. Many of the leaders in the bilingual education
movement now endorse the need for ICTs. Due to lowering
equipment costs and improved telecommunications
infrastructure, technology is becoming more accessible, which
contributes to the growing interest in applying ICTs as tools
to achieve social and educational goals.

This case study shares the lessons and insights learned
in Guatemala and focuses on the impetus behind the project
and the design and implementation approaches that proved
successful—as well as those that did not. Moreover, the
study highlights the local production aspect of the activity, an
often neglected component of ICT-based initiatives. Based
on global experience, the LearnLink project team knew that
extending ICT capability in developing countries and 

Guatemala

Case Study



We are not myths of the past, 
ruins in the jungle or zoos.  
We are people and we want to be 
respected, not to be victims of 
intolerance and racism.
Rigoberta Mench’u Tum, 
winner of the 1992 Nobel Peace Prize

[This project] motivates the 
students… It’s important that it is 
in their native language, which will 

help them take pride in their 
language and culture.

José Guadalupe Perez, Center Manager
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communities is most successful when the information

and communication results are two-way, both enabling

the access and the dissemination of information,

knowledge, and wisdom. Through the Guatemala

activity, remote Mayan communities produced creative

and beautiful materials not only for teaching and

learning but also for preserving their culture.

Guatemala: Country Context
Civil war in Guatemala broke out in 1954 when a

military coup unseated the country’s popularly

elected president. Under the military rule that lasted

until the mid-1980s, plantation development

escalated, especially on lands formerly held by Maya.

Rural, indigenous, and mostly illiterate populations

suffered from systematic disappearances and

massacres, scorched earth practices, and forced

migration that resulted in social dislocation and

abandonment of cultural traditions and rituals.

Following the end of the war in 1996, the Peace

Accords defined a new vision for the country’s

development process, particularly with regard to the

inclusion of the Maya. The Accords respond directly

to the historical neglect and under-investment in

education for this indigenous population, highlighting

the government’s new role in fostering economic

opportunity, democratic participation, social inclusion,

and multicultural understanding.

The objective of LearnLink’s work in Guatemala

was to contribute to the peace process by

strengthening access to quality intercultural bilingual

education in the Department (state) of El Quiché.

Located in the western highlands of the country, 95

percent of El Quiché’s population is rural and

indigenous. In 1996, the school enrollment rate was

9.4 percent, compared to 31.2 percent for the whole

country and 67 percent for the Department of

Guatemala, the national capital. Promotion rates in El

Quiché are slightly under 50 percent.

Guatemala is multiethnic, multicultural, and

multilingual, with 23 indigenous languages spoken

throughout the country. The challenge is to ensure

that the country’s multilingualism and cultural

pluralism is in line with education planning and policy,

particularly in the areas most affected by years of

armed conflict and social exclusion. Despite

important yet limited interventions, many teachers in

indigenous areas have little understanding of the local

culture, much less ability to communicate in the local

language. Even Mayan teachers operating in areas

with high indigenous population density still possess

limited written language skills and are essentially ill

prepared to teach Mayan children in their own

languages or using bilingual education pedagogy.

Historically, pre- and in-service teacher training has

been inadequate, particularly within the context of

active learning and intercultural understanding. Students

prepared in Guatemala’s teacher training institutions

received virtually no training in Mayan language literacy,

first and second language learning and bilingual

pedagogy, multigrade teaching methods, outreach

techniques to bridge the gap between home and school

educational environments, pedagogical understanding of

Mayan cultural concepts, or operational notions of

interculturalism. In addition, there were few educational

support materials written in Mayan languages, and those

that had been developed were not readily available to

teachers or other educators working in the indigenous

regions of Guatemala.

In the past few years, a tremendous effort has

been made to address some of these shortcomings in

the Guatemalan education system. LearnLink is one

of those efforts. Using ICTs, LearnLink developed and

applied tools for the effective use of educational and

communication technology to better prepare bilingual

teachers in the Department of El Quiché.

Box Profile of Juanita

1 On Juanita’s first day of school, she is 
frightened and does not understand 
what people are saying. They are 
speaking Spanish, and she only speaks 
K’iche,’ the Mayan language spoken in 
Zacualpa, her village in the western 
highlands of Guatemala. Juanita’s parents 
were reluctant to send her to school, 
fearing that—as occurred with her older 
brother and sister—she will learn to 
favor Spanish over her native language. 
With no other school in the community, 
however, they defer to the mainstream 
Spanish-speaking world to help ensure a 
better future for their daughter. 
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Where are the bilingual teachers?
Based in Santa Cruz del Quiché, LearnLink’s

Proyecto Enlace Quiché, as the activity is known

locally, began working in early 2000 to prepare

teachers to teach in the local languages of K’iche’ and

Ixil. Among other activities, four teacher training

schools in the region were selected based on their

inclination and commitment toward bilingual

education. Educational technology centers were

installed in these schools — one in Santa Cruz del

Quiché and three in the rural villages of Joyabaj,

Nebaj, and Cunén. Each center contains at least 12

computers with software and supporting peripherals

(printers, scanners, and a CD writer), as well as a

digital camera,TV/VCR, video camera, cassette

recorder, and a photocopier.

The centers are open before, during, and after

school hours so that others in the community may

take advantage of the ICTs. Initially supported by

project funds provided by USAID and a member of

the project’s staff, the centers are now financially and

administratively independent. Students pay a small

annual fee in addition to their other school costs, and

outside users are charged an affordable fee for

specific services. The schools have integrated the

centers into their school budgets and have

established funds for expendable supplies, future

computer upgrades, and other expenses.

Eventually, as outreach and marketing activities

take hold, members of the community at large also

will use the education technology centers for

personal and professional development purposes.

Together, the activities associated with the

Proyecto Enlace Quiché are designed to help

preserve and invigorate indigenous languages and

culture while paving the way for rural communities to

move into the modern, information-based world

Developing Culturally Appropriate Mayan
Language Materials
Project staff began their work by collecting, analyzing,

and cataloging existing core educational and didactic

materials for teaching K’iche’ and Ixil. They established

a network of individuals and institutions — schools,

local NGOs, government institutions, and other

USAID projects — to provide the resources. A

library of more than 300 books, magazines, journals,

and other materials was established in the project

office, which forms the foundation for the multimedia

learning and reference resources that are being

disseminated to the teacher training schools.

Although some educational materials did exist,

obstacles such as printing and dissemination costs

kept the materials from reaching those who need

them most.Too often, the materials remained in

warehouses, forgotten and unused. After analyzing

the materials they collected, project staff identified

gaps in the quality and quantity of information 

and began working to fill them with a series of CD-

ROMs for use in the project’s bilingual educational

technology centers and other education institutions.

CD-ROMs offer a means of disseminating large

quantities of information at low cost (approximately

$1 per CD in rural Guatemala). In addition, CD-

ROM technology facilitates reproduction of

materials because exact copies can be made of the

entire contents at very low cost and with

equipment that is continually becoming more

available in rural Guatemala.

In the interest of reaching the most remote

populations, the project’s CD-ROMs and other

materials have no copyright limitations — 

anyone may copy and distribute them freely,

identifying the sources: USAID/AED/LearnLink/El

Quiche project..

Collecting, compiling, and digitizing resources
Conociendo Nuestro Idioma – Knowing Our Language

To address the problem of dissemination, several

existing and original pedagogy and grammar

manuals were put into digital format. This CD-

ROM contains a total of six books that support

improved bilingual and intercultural education and

teacher training, specifically in the languages of

K’iche’ and Ixil, as follows:

Escribiendo K’iche’ and Escribiendo Ixil. These

two books, by the Universidad Rafael Landivar’s

Instituto de Lingüística/RODIPMA, are classic

works for teaching Mayan language literacy to

Mayan speakers.They cover the alphabet,

grammar, punctuation, and dictation exercises

and are a key resource for Mayan language

teachers. In electronic format, they are used as

self-study guides.

Gramática Pedagógica Ixil. Because no teaching

guides of this type existed previously, this Ixil

grammar book was created by project staff. The

electronic format makes it unique among
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Engrandezcamos Nuestro Pensamiento – Let’s
Broaden our Thinking
Designed by the project’s creative materials and

multilingual education specialists, this CD-ROM is rich in

fun and informative interactive games, making it one of

the most popular multimedia packages for learning

K’iche’ and Ixil in the centers. Its main objective is to help

bilingual (Spanish and K’iche’ or Ixil) pre-service teachers

improve their reading, writing, and listening

comprehension skills in their own Mayan language. A

series of games and exercises include introductions to

the K’iche’ and Ixil alphabets and pronunciation guides of

all the sound combinations with visual and aural

examples.The games also contain listening samples

comparing K’iche’ and Ixil sounds with Spanish sounds.A

vocabulary list of the colors includes games that

become progressively more difficult. Lastly, a series of

games covers letters and sounds that are specific to

each language. Designed for individual, self-paced

instruction, the CD also includes a teacher’s guide, which

helps Mayan language teachers use it as an integral part

of a complete course. In-service teachers also can easily

replicate the content and use it in their primary school

classrooms, designing their lesson plans and selecting

specific games depending on the needs of their students.

teaching guides in Guatemala, including 36

interactive exercises that users can work through

at their own pace, practicing and conducting self-

analysis tests on content comprehension as they

progress.

Kaqetamaj usik’ixik, utz’ib’axik ri K’iche’ Ch’ab’al

and Q’ab’il u’j tetz sik’le - tz’ib’

uj Ixhil. DIGEBI, the government agency

dedicated to bilingual and intercultural education,

is using these books in its current literacy

training program for in-service bilingual teachers.

In CD-ROM format, they can be used for self-

study and to review specific portions of DIGEBI’s

training program.

Manual de Sugerencia de Dinámicas que Apoyan

mi Trabajo. This manual, written by the Proyecto

de la Niña/World Learning, was designed to

help monolingual and bilingual teachers engage

in more participative teaching methods in their

classrooms, with a special emphasis on involving

girls. Because it is in digital format, the user has

the advantage of being able to review the entire

content, adapt it to the specifics of his or her

classroom, and print only those sections that

are needed.

Box Teacher Training Schools: Joyabaj and Nebaj

Joyabaj
Joyabaj encompasses not only the ancient town that pre-dates Spanish colonization, but also several 
hamlets and farms in the surrounding countryside. With a population of approximately 45,000, the 
area is located in the rugged mountainous area just west of the departmental capital of Santa Cruz 
del Quiché. Founded in 1993, Joyabaj’s teacher training school—Instituto Privado Mixto Joyabaj—
was established to address the scarcity of qualified primary school teachers in the area. Only 13 
students attended the school during the first year, but by 2001, enrollment had reached 140. 

Nebaj
The town of Nebaj is in the northwest of El Quiché, due north of the departmental capital. 
Unlike the other towns in which the project has worked, Nebaj is primarily Ixil speaking rather 
than K’iche’. With a population of over 56,000, the Nebaj region includes small villages, hamlets, 
and farms and is reachable only by dirt road. The terrain is mountainous, and the area receives 
abundant rainfall, making it lush and green year-round. 

The Instituto Mixto Diversificado Ixil was founded  in 1998 to try and meet the growing 
educational needs of the area, with a special focus on bilingual and multicultural education. 
During the school’s first year of operation, 64 students were enrolled. Since then, enrollment 
has grown at an ever increasing rate, with 288 students by 2001.

2
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Box Teacher Training Schools: Cunén and Santa Cruz del Quiché

Cunén
In the 17th century, the town of Cunén grew out of a number of scattered farms and hamlets 
into a municipality that functioned largely as a governing center for the Spaniards. The town is 
located northwest of Santa Cruz del Quiché and is accessible only by dirt road. A highly 
mountainous region, the actual town is nestled in one of the region’s many shaded valleys. 
Founded in 1998 to develop a bilingual education curriculum, the school Colegio Mixto Bilingüe 
Intercultural Hermano Oscar Asmitia opened, after two years of negotiations, with the support 
of the municipal government and local education officials. Nearly 125 students have been 
involved in the project, with over half speaking only K’iche’.

Santa Cruz del Quiché
Santa Cruz del Quiché is the capital city of the department, with a population of 20,000. 
Located approximately 164 km from the national capital, Santa Cruz is considered the major 
metropolitan area in this rural department, complete with markets, restaurants, hotels, a public 
transportation hub, and an Internet café. 

Unlike the other three schools, Instituto Normal Mixto Juan de León Juan is owned and 
operated by the government and has large student body of over 800. Founded in 1960, the 
school’s mission is to train primary school teachers. Juan de León does not have a strong 
bilingual education program, but the technology centers have provided the school with a good 
introduction to the concept.

3

Así se Ilustra mi Palabra – Illustrating my Words
When project staff and pre- and in-service teachers

began the task of designing original educational

materials to meet the needs of bilingual and

intercultural instruction, they found that illustrating

their materials with existing clip-art was inadequate.

The project hired a graphic design firm to illustrate a

database of culturally relevant vocabulary words in

K’iche’, Ixil, and Spanish.This CD-ROM contains 3000

illustrated vocabulary words, including those

describing traditional Mayan rituals, foods, beliefs,

clothing, and more. A valuable resource for educators

involved in bilingual and intercultural teaching in these

languages, the database can be used by individual

teachers to create illustrated worksheets for teaching

spelling to primary school students. Government

agencies like DIGEBI can use the database to

illustrate existing and future pedagogical guides.

Moreover, the same illustrations can be used for all

23 Mayan languages throughout Guatemala.

Teachers and students create their own
educational materials
As part of this activity, the teacher training schools

were tasked with creating their own set of culturally

appropriate educational materials. These

assignments seemed daunting at first. Teachers and

school administrators, already overworked, were

reluctant to take on the extra work of learning how

to use the computers and other technology tools.

Several teachers expressed feelings of intimidation

toward the technology and initially thought they

would have to spend an entire school year only

learning basic software. In addition, they were

uncomfortable with showing their lack of computer

knowledge in front of their students. They were

assured by project staff that learning to manage the

computers and software would come naturally as

they launched their materials creation projects.

After a series of workshops providing hands-on

learning, this temerity all but vanished, and the

teachers and their students dove into their projects

with great enthusiasm

1. Florezcan las Palabras de los Hombres de Maíz 

(Pre-school Materials) One of the project’s objectives

was to enable Maya children from the region to begin

their schooling in their native language, an

unprecedented opportunity in the history of

Guatemalan education.
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Recognizing that cultural identity, like other

fundamental learning, is developed in the early

years, a key component of the El Quiché activity is

the production of early childhood development

materials in K’iche’ and Ixil. Specifically, the project

called for researching, collecting, preserving—and

thereby validating—traditional Mayan language

stories, songs, and poems by producing packaged

radio programs for young children for airing on

local stations. Audio CDs of the programs also have

been produced and distributed to pre-schools

throughout El Quiché, thereby enabling a

multimedia educational experience for children

even where there is no electricity. (Battery-

powered CD players are readily available.)

Accompanying the audio collection is a set of

illustrated print storybooks that were produced by

the pre- and in-service teachers at each of the

teacher training schools.

With assistance from project staff, pre- and in-

service teachers began by documenting oral histories

from the elders in their communities and, with the

technology tools in the centers, using these stories to

create educational materials for pre-school children.

As a first step, the pre-service teachers and their

instructors received a series of training sessions in

computer use, audiovisual production, desktop

publishing applications, and most important, field

research and interviewing techniques.

Armed with digital cameras, cassette recorders,

and great enthusiasm, the students split up into groups

and went into surrounding villages to seek out elders

who would share their stories. A great number of

stories were recorded, and then began the challenging

work of transcribing them onto paper and translating

them into Spanish. By mid-year the students had

completed their field investigation for the storybooks,

but they were not sure how to proceed in creating

usable pre-school materials from this oral tradition.

Project staff and consultants conducted a series of

workshops for the students and their teachers on the

practical principles of graphic design and layout as well

as techniques for capturing oral history and converting

it into a printable format.

The students began creating original illustrations

for the stories and continued the difficult job of

transcribing and translating these stories, which had

previously never been put to paper.The best stories

were selected, and staff from the project and each

school worked with professional editors in Spanish,

K’iche’, and Ixil to polish the content. Using Microsoft

Word and Adobe PageMaker, the students learned to

design and format the books, not only ensuring that

they would have a professional look and content, but

also giving the schools a sense of ownership and

pride in their accomplishments. The students decided

to entitle their books “Florezcan las Palabras de los

Hombres de Maíz” or “The Blossoming of our

Ancestors’Words.” The final layout was completed at

the end of the school year and 1000 copies of each

book were printed in  2002, and disseminated

throughout the department.

Miguel Ángel Camajá Cabrera, School Principal, Cunén

We now have a book on local traditions,

which we never expected to have. We want

to move forward and create more books…

with games, poems, and other Mayan

literature.

Bilingual illustrated storybook in Spanish and Mayan languages in

Guatemala.
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While the storybooks were being written, edited,

illustrated, and designed, project staff and consultants

were preparing for another, related task. Using

existing equipment and resources, the students and

teachers launched another challenging activity to

turn their bilingual educational technology centers

into recording studios. With support from the

project, groups of students and teachers at each

school wrote scripts based on the stories. They

acted and recorded each part—in Spanish and

K’iche’ or Ixil, depending on location—and added

sound effects, then mixed and edited the programs

on the center computers.The finished products

were recorded on CDs, and accompanying lesson

plans were developed for use by pre-school

teachers. DIGEBI, the government agency dedicated

to bilingual and intercultural education,

recommended local bilingual pre-schools where the

programs could be piloted.

[The project] is good because it’s enriched by a

number of technical elements such as sound effects, voices,

dramatization, and radio acting that allow the children to

imagine and visualize the scenes.This enables them to

learn more efficiently and effectively since, at that age, a

child’s mind works more through imagination and fantasy.

Osmán Ariel Girón, School Principal

By late summer the radio programs were

completed and reproduced on CD, and agreements

were made with Radio Quiché and Radio Ixil for

transmission.The first of the programs were

broadcast in early 2002, backed by enthusiastic DJs,

pre-school teachers, and parents.

The stories are interesting and will hold the students’

attention because of the sound effects.They sound like

they are live stories.The students will be more motivated

to attend schools because not in all schools do they

teach with stories. The technology helps tremendously

because without it, it wouldn’t have been possible to

include the effects.

Pedro Alexander Tuluxan Grijalva, 11th grade student

who translated a story from Spanish to K’iche’ and

recorded the voices

On February 6, 2002, the Proyecto Enlace Quiché

presented all of its completed educational products

and materials to more than 100 participants, which

included USAID and local Ministry of Education

officials, school principals and faculty, and, most

important, many of the students and teachers who

put in all the long hours and hard work to create

their masterpieces. Students from the 10th, 11th,

and 12th grades smiled proudly as representatives

from their schools spoke to the audience and

presented their works. The same sentiment was

repeated many times by both students and

teachers: “It was a lot of hard work, but now that

we see the fruits of our labor, we know that it was

worth it.”
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Student teachers in Joyabaj taking a break from school work

2. El Pensamiento de Nuestros Abuelos — Capturing

and  Re-living Cultural Traditions

To practice applying their newly acquired skills, the

students also produced multimedia CD-ROMs

containing local cultural information. Each school

chose a traditional activity to research, from courtship

and marriage to textile weaving traditions. For the

storybook project, the students interviewed

community elders about customs that were no

longer practiced. They re-enacted many of these

customs and recorded them using audiocassette

recorders and digital still and video cameras. The

result is a CD-ROM entitled “El Pensamiento de

Nuestros Abuelos,” or “Our Grandparents’Thoughts,”

which tells about these traditions in a multimedia

format, including text in the local language and

Spanish, photos, video clips, and audio segments

containing music and narration.

The project had a significant impact on the students;

they’re very creative kids, very participatory, and they’re

even more motivated with the computers….

Miguel Ángel Camajá Cabrera, School Principal, Cunén

Lessons 
Neither prior technological skills, large sums of money, nor

sophisticated infrastructure is needed to implement an

effective educational technology activity. The most

important lesson that can be gleaned from this

experience is that original educational materials can be

created at relatively low cost even in the most remote

and resource-poor areas of the world. This type of

activity could be replicated easily in almost any context.

Mastering educational technology is empowering. The

Guatemala experiences have taught pre- and in-

service teachers not only a valuable set of

technology-related skills, but also a true sense of

empowerment that motivates them to become more

involved in their teaching.

Constructivist theories of education lend themselves to

educational technology. This activity has employed the

constructivist education theories of John Dewey, Jean

Piaget, and others, which focuses on student-centered

learning, where the teacher acts as facilitator and guide.

The theories call for learning to take place in the

context of students’ actual experiences and realities,

making newly acquired knowledge more meaningful

and increasing motivation to learn. Increasingly,

education scholars are suggesting that technology is

integral to constructivism. Multimedia programs are

highly visual and interactive, which help motivate

students and encourage creativity through the use of

graphics, layout, and sound. Moreover, supporters of

educational technology believe that teaching in these

highly visual, problem-solving environments ensures

knowledge transfer to higher order skills.

Technology integration takes time and thorough

planning. Due to contractual constraints, the project

was carried out in 20 months. Most of the first year
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was spent in hiring the staff, planning, training,

procuring and installing equipment, leaving just one

full school year in which the project worked with the

schools. This may not have been sufficient to create

lasting change in teachers’ behaviors or develop a

sustainable administration. Moreover, installing,

administering, and making good use of technology

centers are complex tasks, and the people involved

require continual training and support. The project

provided numerous training sessions for project staff,

center managers, and participant teachers, which

proved essential for success.

Some suggestions to overcome these obstacles

include

incorporating technology at the annual planning

stage;

providing a series of short training sessions at

each center ;

keeping a focus on pedagogy and not technology;

granting awards to teachers who pioneer efforts

in technology integration;

designing simple activities with tangible products;

buying multimedia laptop computers to take

technology into the classroom;

creating an Intranet site in each school; and 

forming a support network among different

schools.

Technology centers must be selected carefully and

expectations must be clear. The activity was designed to

create four technology centers in four bilingual teacher

training schools in the Quiché department. The

technology centers were offered to the schools

without defining the reciprocal commitment. While a

memorandum of understanding (MOU) was written

and signed, it was vague. A better approach would

have been to carry out a more thorough diagnostic of

the schools and develop a more detailed plan in

coordination with the teachers. This plan should

include the actions to be carried out by the school to

prepare for the arrival of the center, the actions to be

carried out once the center is installed, and the actions

that will be carried out to allow for sustainability and

permanent donation of the center. In this way, there is

a stronger commitment and less need for negotiation

once the center has been created.

The schools were required to provide the

building, electrical connections, security, furniture,

operating costs, and one computer teacher. These

conditions were easily met in all schools. To meet

recurring operating costs, each school is charging

$3/month per student, and these funds are being set

aside solely for the technology center. This amount

also can be used to cover the cost of consumables

such as paper and toner, as well as the salary of the

center manager.

While the original budget specified that eight

computers would be purchased for each school,

procurement was carried out so that each school had

laboratories containing at least twelve computers.

However, with class size of 40 to 50 students, it is

impractical to hold class in the technology center.

Therefore, access to the center is limited. Ideally,

future centers should have twenty to twenty-five

computers so that an entire class can work in the

laboratory at once.

Materials creation projects make good use of the

technology but are complicated. The teachers and

students were very enthusiastic about the projects

organized to create a book and CD-ROM during

the 2001 school year. The teachers coordinated

actively with each other and the students, and each

school carried out its fieldwork and digitized the

resulting information (transcribing and translating

interviews, digitizing photos, etc.). However, to

translate this raw material into finished educational

material, many other steps were required. In some

cases the schools did not have the specialized skills,

such as in radio script writing, editing in both Spanish

and Mayan languages, and advanced use of software

such as PowerPoint or FrontPage. The project

provided some training through workshops,

consultants, and the center managers. Unfortunately,

in the final production of both the book and CD-

ROM, most of the work ended up being done by

the project center managers, with the support of the

project specialists. Due to a lack of time and skill,

students generally were not involved in these final

phases. This posed a serious risk to their ability to

be able to replicate these activities without direct

support from the project.

A technology center can be a financial asset to a

school if administered correctly. The project

encouraged formation of a technology committee in

each school, development of a technology plan,

strict control regarding equipment loaned to
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students and teachers, financial record-keeping, and

preventive maintenance. The center managers

worked with principals in these areas, and

monitoring visits were made by project staff and

USAID personnel. Despite these constant efforts,

only one school (Nebaj) showed a real capacity and

interest in most of these areas. To institutionalize

these changes, the project needed more time and

more consistent training and monitoring. This also

could help schools create their own strategies to

finance the purchase of more computers and other

needed accessories rather than hoping that the

project will donate more. Building local capacity in

preventive and corrective maintenance is especially

important to make best use of the center and

protect the investment. Obviously, the principal

cannot be solely responsible for these issues. The

key person is the center manager, who should be a

strong facilitator and have a competitive salary and

perks, such as the use of a laptop. To avoid

overload, the center manager needs an assistant

who can carry out many of the routine tasks,

including teaching classes.

Community access may not be a priority for schools.

The memorandums of understanding signed by each

principal included a clause specifying that the schools

had to give the community access to the centers and

that the fees charged would be used for

maintenance of the centers. In Nebaj, this was put

into practice, and they have provided valuable

services to appreciative community members and

generated important funds. In the other centers, the

principals’ attitudes indicated that they felt this was

more of a risk than a benefit. Since their current

needs were being met by what the project was

giving and what the students pay, there was no need

to risk the equipment by bringing in “outsiders.” This

resulted in sub-utilization of the equipment and less

benefit to the community than desired. If a specific

project objective is to provide community access, it

can be handled in several ways: the center can be

managed by a community group other than the

school itself, or a more explicit agreement regarding

community access should be made at the outset.

Also, the project can generate more demand for

access in the community by applying social marketing

and/or using vouchers for target groups to get them

in to the centers.

Because the students occupy the center during

most weekdays, the only time left for community

access and extra student and teacher access is

evenings and weekends. These time slots were

seldom used. In two of the centers, voltage drops

make the centers unusable during the evening hours.

This problem could be solved, but the investment in a

generator is high. Weekends easily could be used by

staffing the center adequately. In Nebaj, this is being

done successfully as the center manager works

Saturdays and the assistant works Sundays, keeping

the center open seven days a week.

CD-ROM production is complicated on many levels.

Platforms should be chosen carefully. Each of the

three CD-ROMs developed by the project

specialists used a different platform.

“Engrandezcamos Nuestro Pensamiento” is a

flashy, visually rich, and highly interactive series of

exercises for Mayan language learners. However,

since it was developed in VisualBasic,

programming time was significant and portability

is limited. Moreover, only the project specialist

could add more functionality. Even translating

the system to another language or refining

vocabulary would have to be done by an

experienced programmer. In addition, this

product cannot be incorporated into a web

page. A product of equal or better quality could

have been created more quickly and easily using

a more favorable environment such as

Macromedia Director. A product almost as good

could have been developed using Java, which

would have greatly increased portability and

permitted web access. “Conociendo Nuestro

Idioma,” a collection of six digitized books, was

developed in HTML using FrontPage. In some

cases, materials were scanned, others were

keyed, and still others were copied and pasted

from Word and PageMaker. This was an efficient

platform and provided significant flexibility,

including the capacity to add interactivity and

modify the content.The alternative, Adobe

Acrobat, would have permitted faster

development but would have limited interactivity.

“Así se Ilustra mi Palabra” is a collection of clip-

art in .JPG format. It is structured in such a way

that end-users can extend or translate to other

languages as needed.
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Interactivity is key. While CD-ROMs allow storage

of large amounts of information on one CD, this

is of little benefit to target populations who have

limited access to technology and where the body

of relevant information is limited. However, the

value-added interactivity feature was well received

— the relatively simple, multiple-choice and fill-in-

the-blank exercises included in the Ixil grammar

introduction are the highlight of that CD-ROM.

Each CD-ROM should be accompanied by a

teachers’ guide and training on its use. While a brief

teacher’s guide is incorporated into each CD-

ROM, the guides fall short of providing a full vision

of how these products can be used. Teachers

experienced in technology integration easily will

think of creative and natural ways to incorporate

these CD-ROMs into their courses, but teachers

new to technology need more guidance.

A computer-based system for learning Mayan

languages is prestigious to Mayan speakers. The

visual richness and complete multimedia learning

experience of “Engrandezcamos Nuestro

Pensamiento” has generated much interest. It

helps to legitimize K’iche’ and Ixil as important

written languages and sparks interest in learning

the written form. Speakers of the other Mayan

languages are anxious for this product to be

translated for their languages as well.

The most difficult part of the design phase is

standardizing the language, vocabulary, spelling,

pronunciation, and methodology. The project

included one of the most problematic Mayan

languages, K’iche’. It is the most widely spoken,

but there is little consensus as to rules for

writing the language. The revision process,

carried out in coordination with the Academy of

Mayan Languages and DIGEBI, the government

agency concerned with the bilingual education,

produced opinions on translations that

contradicted each other as well as the project

specialist’s views, which caused some discord.

Future projects must be better coordinated at

the outset, and all content should be prepared,

reviewed, validated, and approved before

beginning the programming.

CD-ROM creation requires significant time and effort.

Each CD had its special challenges. In the case of

the electronic books, all the text and links had to

be revised. The clip art CD required careful

scanning, naming, and organizing of each file. The

interactive game CD, “Engrandezcamos Nuestro

Pensamiento,” required careful recording of

thousands of sound files. It was a challenge to

find people with the necessary patience and

attention to detail to develop acceptable

products. Despite a number of revisions, there

are still some errors and weaknesses.

It may be that the project should not produce CD-

ROMs. Instead, the project could support this

capacity in other institutions. Ideally, permanent

groups with external expertise in Mayan languages,

such as the Academy of Mayan Languages, could

create the CDs, with the project helping them

through the process. When they have ownership of

the product, they will be able to translate to other

languages, update as necessary, and so on.

Building a library requires a librarian. The project was

charged with building up a resource library in the

project office and, later, with providing resource

materials to the schools participating in the project.

While some materials are readily available, many of

the most beneficial are not commercially available,

and seeking and acquiring them requires a series of

visits, letters, and telephone calls. It is necessary to

have one person who actively organizes the material

and promotes its use. While these tasks were

included as part of the Multilingual Education

Specialist’s functions, she did not actively tend to the

library because work with the centers and the

materials creation projects consumed all of her time.

A project web site is a necessity but requires effort to

keep up to date. As a demonstration pilot project, it

was important for the project to continually promote

itself. The web page was an ideal forum to provide

basic information and news, both nationally and

internationally. The creative materials specialist

designed an attractive web site and kept it up to date

in addition to  her other responsibilities. Project staff

did not voluntarily contribute as much information as

hoped for. A rule was made that after every event or

significant activity, the person responsible would

generate some content for the web page. However,

this rule was not enforced. With more discipline and

organization, the web page easily could become a

repository for all project products.
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Schools without Internet access can still design a web

page and an Intranet site. Each school created a web

page, which was published as part of the project’s

main web site. However, since the schools did not

have access to the Internet, they could not see the

page and, therefore, were not interested in updating

or expanding it. The project considered creating an

Intranet site in each school, which would have made

the web page available to all students and teachers,

but time did not permit implementing the activity.

Brochures and case studies are useful for marketing.

The projects created simple brochures every six

months or so, describing the project and recent

activities. These provided a lost-cost means of selling

their ideas of integration of technology and bilingual

education. The case studies also provided more

detailed data. Having these materials available

facilitates responding to the numerous requests for

information about the project.

Participation at conferences (including presentations and

exhibits)s can give exposure to the project and create

prestige and demand. While these events signify an

investment in time for preparation, mobilization, etc.

they are highlights of the project. They bring

recognition to the project, donors, and participants,

and they create demand for the services of the

project.

Looking Ahead
Since the initial trepidation on the part of the

teachers and school directors when the bilingual

educational technology centers were first installed, a

true blossoming has occurred. A great deal of time

and effort has been put into the development of the

centers, and there are challenges still to come,

including the complete integration of technology

tools into all aspects of the curriculum. Yet the

outcome of this project is more than a series of CD-

ROMs, books, and radio programs. It is an

experience that has revolutionized the way these

students and instructors learn and teach.These same

students will graduate in a year or two and become

teachers in rural primary schools.What better

teacher than someone who has had the experience

of creating learning materials in several forms of

media from scratch, materials that are culturally

relevant and meaningful to his or her students?

Inauguration of an educational

technology center attracts all

ages

Mayan student teacher

participating in a computer

training class
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1 The Guatemala activity is part of a seven-year Indefinite

Quantities Contract (No. HNE-I-00-96-00018-00) of the US

Agency for International Development (USAID). It was funded by

the USAID Bureau of Economic Growth, Agriculture, and Trade

(EGAT) and Office of Energy and Information Technology (EIT),

and other USAID Bureaus, offices, and missions. It was operated

by the Academy for Educational Development.

Footnotes




