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INTRODUCTION

This is a case study of interinstitutional e-collaboration
in a rural part of Canada, based on e-teaching and e-
learning for senior high school students. In the process
ofdeveloping e-collaboration between institutions, new
structures and processes were created that comple-
mented traditional schools. Through this initiative,
e-collaboration provided extended educational and,
indirectly, vocational opportunities for senior students
in small schools in Atlantic Canada.

Inapilotstudyin 1999, selected advanced placement
(AP) subjects were made available online for what was
believed to be the first time. Furthermore, the AP subjects
were made available online to students in senior classes
in small rural Newfoundland and Labrador secondary
schools (N = 8). There were no online AP courses to
guide the initiative at the time and the curriculum at
this level had not previously been provided to students
in small rural schools. Through interinstitutional e-col-
laboration senior students in rural schools in a small
part of Atlantic Canada were provided with extended
learning opportunities. AP instruction was developed
both on site and online, synchronously and asynchro-
nously within new collaborative structures organized
around e-teaching and e-learning.

BACKGROUND

It has always been difficult to provide senior students
in rural schools with curriculum opportunities equal to
their peers who are educated in larger, usually urban
institutions. Governments find it difficult to justify the
appointment of specialist teachers to rural schools when
there are small numbers of students on site requiring
instruction in their areas of specialization. Accordingly,
many senior rural students leave home to be educated
in urban schools. In some cases they are taken by bus
to larger institutions on a daily basis while others are

educated in boarding schools. The issue of equality of
educational and, indirectly, vocational, opportunities
is at the heart of most initiatives to provide extended
learning opportunities for rural students (Hawkes &
Halverson, 2002; Information Highway Advisory
Council, 1997).

Newfoundland and Labrador is one of the smallest
Canadian provinces in terms of population. The prov-
ince is characterized by its predominantly rural social
structure, its distinctive history, and its unique culture.
Approximately two thirds of schools in this province are
in rural communities, almost all of which are located
on the coast. A few of the smallest and most isolated
communities have no road access. The reorganization
of primary, elementary, and secondary education in
Newfoundland and Labrador into 10 school districts
provided an opportunity to develop the first digital
intranet in the province. School District 8 contained 18
schools ranging in student enrolment from 40 to 650.
School District 8 was approximately 2 hours by road
from the capital city, St. Johns, which is the location of
Memorial University of Newfoundland. Eight schools
within the school district, together with the TeleLearning
and Rural Education Centre of Memorial University of
Newfoundland, formed a digital intranet within which
senior science courses were taught in open classes. By
including this research and development centre (located
within the Faculty of Education of the only university
in the province) in the new rural school structure, col-
laborativeresearch between academics and teachers was
encouraged. The synergy of professional development
between schools and a professional faculty addressed
a concern recently raised by Thompson, Bakken, and
Clark (2001) that “seldom are classroom teachers
required to become involved in research/scholarly in-
quiry.” As schools in the school district and academics
at the University were involved in the organization of
teaching and learning in the new electronic structure,
collaboration quickly followed. Collaboration between
participating schools and the Centre for TeleLearn-
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ing and Rural Education at Memorial University of
Newfoundland led to the development of Web-based
Advanced Placement courses.

A MATRIX FOR E-COLLABORATION
BETWEEN SMALL RURAL SCHOOLS

The creation of the first digital intranet in Newfoundland
and Labrador was with a group of eight small schools
in the same rural education district and was a pilot
study. Schools in a single district were academically
and administratively integrated so that teacher exper-
tise could be shared by designated senior students for
whom on-site instruction was not otherwise available.
This involved collaborative teaching and learning in
an environment within which schools were competing
for a declining number of students.

The development of the first school district digital
intranet in Newfoundland and Labrador involved a
matrix of technological, pedagogical, organizational,
and conceptual change. In rural Newfoundland and
Labrador, this matrix supported the creation of a rural
school district digital intranet of four interconnected
dimensions:

Technology Pedagogy

Organization Conceptual change

Technologically, the development of the school
district digital intranet was difficult. In many parts of
the province telecommunications infrastructure was
barely adequate to link schools within such a structure.
Minimum specifications were adopted for computer
hardware and network connectivity. All schools in-
volved in the project had DirecPC satellite dishes
installed to provide a high-speed down-link. In most
rural communities in this part of Canada, digital tele-
communications infrastructures donotenable schools to
have a high-speed up-link to the Internet. For real-time
instruction, Meeting Point and Microsoft NetMeeting
were selected. This combination of software enabled
a teacher to present real-time interactive instruction

to multiple sites. An orientation session was provided
for students prior to the implementation of this project.
Students had to learn how to communicate with each
otherand with their instructor using these new technolo-
gies before classes could begin. Although there was
some shared technical support in the district, principals
expressed a desire to have a technician, if possible,
on each site. In some schools, teachers with expertise
in computer technology were undertaking technician
roles in addition to their classroom activities to keep
computers operating. This was accepted by teachers and
principals as necessary in emergencies, but it was not
considered to be an ideal situation. At the time of the
pilotstudy there was a fragile technical infrastructure in
some parts of the intranet, depending in some instances
on the good-will of particular teachers to ensure that
it was maintained. This situation was not conducive
to the expansion of the intranet and was not likely
to encourage new teachers to begin using IT in their
classrooms. The need for students to be comfortable
with the technologies to which they were introduced
became apparent early in the school year. One teacher
subsequently recommended training in the use of tech-
nology prior to a student undertaking an online course
in future, including the use of WebCT (My Records,
chat rooms, lessons, quizzes, Bulletin Board, private
mail and using attachments to transfer assignments);
Netmeeting and Meetingpoint (logging in, whiteboard,
chat, efficient collaborative use of the microphone).
Students were almost evenly divided between those
who had computers at home with Internet access and
those who did not. During the third research visit, 25
students were interviewed: 13 indicated that they had
this technology in their homes while 12 did not.
Pedagogically, the integration of schools in a single
district meant teaching in ways that were different from
traditional classroom practices. Instead of providing
instruction exclusively within their own classrooms,
teachers had to consider teaching collaboratively from
one site to another in what became shared teaching
and learning space. The challenge of teaching between
rather than exclusively in schools focused attention on
what Van Manen (2002) terms “the pedagogical task
of teaching.” For some teachers this was difficult to
accept when a colleague on another site had the role
of teaching AP students on line in his or her school,
from another school in the district intranet. For those
teachers who taught the initial AP subjects of chemistry,
mathematics, physics and biology within the new col-
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laborative structure (the school district digital intranet)
there was little pedagogy to guide them other than, for
one of the teachers, previous experience as a distance
education instructor. Issues arose in the delivery of
classes between schools (or sites) involving the balance
of synchronous and asynchronous instruction, motiva-
tion, control, and student lack of confidence based on
inexperience in learning other than by formal classroom
instruction and assessment. One of the first challenges
for students was how to interact online with peers they
had not met. In some cases this led to awkwardness
and embarrassment that threatened to impede learning.
Teachers had to adjust to talking less during lessons
and to prepare questions very carefully so that all stu-
dents could participate. The development of judicious
questioning by teachers helped students learn from one
another as they all considered how to respond.

Students acknowledged that their online AP courses
made new demands on their study skills. Many were
confused by the requirements of what was for almost
everyone, considerably more difficult content in each
of the four disciplines, combined with a new delivery
system with teachers they did not meet in a tradi-
tional classroom situation. By midyear, students had
learned a good deal about learning in an intranet with
computer technologies and interactive software. Four
field trips to visit all participating sites in the intranet
were made by the author during the academic year
and during the final visit, principals were interviewed
about the provision of AP science to senior students in
their schools. AP teachers provided written reports at
intervals throughout the academic year. At the conclu-
sion of the school year, senior managers in the Board
Office were interviewed about the administration of
the Internet within the school district. During student
interviews, information about teachers’ teaching styles
and their use of hardware and software inevitably
became central issues. For example, students noted in
their final interview at the end of the school year that
a good e-teacher was able to engage all students who
were online together and had a logical layout with the
white board, upon which numerous examples were
expected to be provided to facilitate learning. A good
e-teacher was thought to be someone who “encourages
thinking” by students, develops collaborative learning
and “occasionally visits us at our schools.”

The four e-teachers in the intranet each provided the
author with four written reports at intervals throughout
the school year. Earlier reports indicated a preoccupa-
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tion with coming to terms with a new way of teaching,
using new technologies. In the latter part of the year
teacher reports were increasingly reflective and less
concerned with day to day technological issues. The
most experienced e-teacher in the intranet used three
ways of teaching. His first method was the lecture,
making use of the whiteboard and video. This was
useful for giving information to students but frequent
questioning was needed by the teacher to maintain
student attention. His second method was the ques-
tion and answer model without a formal lesson plan.
Students were asked in advance to bring to the lesson
pertinent questions for resolution. Few of these classes
were successful. The only times they were considered
by the teacher to be successful was when they were
initiated by the students. Occasionally a third approach
was used. The application sharing and collaboration
features of NetMeeting were found to work well with
the windows version of MPLI (multi purpose labora-
tory interface) software. It was therefore possible to
do some labs across the web, in this case, in physics.
Laboratories in chemistry made considerable use of
CDs and of videoed experiments that students could
watch. Inboth biology and chemistry, laboratory classes
were undertaken at a central site by the instructor with
students attending from several intranet schools.
Organizationally, the integration of schools in a
district digital intranet, involved institutional collabo-
ration beginning with the coordination of senior class
timetables so that students located on multiple sites
could be taught together online. The first rural district
digital network was organized by the board office, in-
cluding the selection of online teachers together with
technical and organizational support. The administra-
tion of the intranet was evaluated by principals (N =
8) of participating sites and senior managers (N=2) in
the board office. Principals noted a variety of changes
that the digital intranet had brought to their schools in
the last year including an expanded range of subjects
that the intranet provided in their schools for senior
students. Principals usually decided on the schedul-
ing of subjects in their schools. However, in bringing
schools together on-line for collaborative teaching in
an intranet, there was general agreement of the need
for acommon timetable. The variety of timetables that
existed in different schools in the school district was
considered to be a major problem in the operation of
the intranet in its first year. This became the top priority
for the future development of e-collaboration. At the
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end of the school year, principal’s comments included
two areas of unease with the emerging interinstitutional
collaborative environment. One principal pointed out
that he did not see himself as the director of a virtual
school and that it was necessary to appoint someone to
handle this role in the Board Office. Another principal
expressed unease about online teachers entering and
leaving his school. He noted that there was a need for
much better communication between online teachers
and principals so that parents could be kept informed
of developments in this pioneering venture in e-col-
laboration.

Conceptually, the development of a school district
digital intranet involved a different way of think-
ing about teaching, learning and the organization of
schools. One principal reported at the end of the school
year that parents in his school district were “excited,
confused, and afraid” of the technological develop-
ments in their local school. They were excited by the
possibilities, confused because they did not understand
how the technology worked, and afraid that this might
be a glimpse into the future of education. The first
conceptual change for teachers was that rather than
being appointed to teach their own classes, in their
own classrooms, in the schools to which they were
appointed, a selected few were asked to teach other
teacher’s students, located in other classrooms beyond
their own school and community, on-line. A second
conceptual change that the first school district digital
intranet initiated was the introduction of learning at a
distance in traditional classrooms. In the first digital
intranet in Newfoundland and Labrador some teach-
ers were introduced to the notion of teaching both in a
traditional classroom and online, through the Internet.
This was an important step in the integration of virtual
and actual teaching. Students were also introduced to
the notion of learning both on site and on line during a
school day. These were significant steps in the integra-
tion of on-site and online education or the merging of
actual and virtual classes (Stevens & Stewart, 2005).
A third conceptual change was that schools that were
small in terms of the number of students attending in
person, on site, and the number of teachers who were
appointed to them, could becomerelatively large schools
in terms of the range of subjects they could offer with
the addition of online instruction. Finally, there was a
conceptual change in the realization by students, parents
and teachers that school location was not necessarily
a barrier to accessing areas of the curriculum that had

not traditionally been provided on site in traditional
classrooms. Advanced Placement subjects, taught in
large urban schools throughout North America, could
be made available to senior students in small and geo-
graphically isolated schools.

Each of the four parts of the matrix was shaped
though collaboration between each of the other parts.
The organization of the intranet depended on the connec-
tivity provided by Internet-based technologies, assisted
by the installation of satellite dishes in Newfoundland
and Labrador schools. The technological dimension
depended on the organizational skills of administrators
in the school district office collaborating with on-site
administrators and teachers. Several times during the
first year of operation there were technological problems
that were solved collaboratively by administrators and
teachers working alongside technicians. Technological
changes introduced by the Internet and its application
to school district organization to facilitate the admin-
istrative and academic linking of classrooms in small
and dispersed schools, encouraged teachers to consider
new, collaborative ways of teaching in open learning
environments. The introduction of the first school
district digital intranet in Newfoundland and Labrador
challenged the exclusivity of traditional classrooms
in which a defined number of students were taught, in
person, by a single teacher.

FUTURE TRENDS

The future of the initiative outlined above has been
secured by the creation of the Centre for Distance Lean-
ing and Innovation (CDLI) of the Newfoundland and
Labrador Department of Education, following extensive
research (Brown, Sheppard, & Stevens, 2000; Stevens,
2002) and a ministerial inquiry into the implications of
the initial school district digital intranet (Government of
Newfoundland and Labrador, 2000). Since its inception,
CDLI (http://www.cdli.ca/) has considerably extended
the range and the level of involvement in e-learning
in schools throughout the province of Newfoundland
and Labrador. Much of the work undertaken by CDLI
involves program development to extend the curricu-
lum for the province’s high schools, but there is also
an innovation component to its work that explores new
technological and pedagogical possibilities and assesses
their suitability for the province’s schools.

An overriding consideration is the enhancement of
learning opportunities that interinstitutional collabora-
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tion has produced in rural Newfoundland and Labrador.
Schools that are small in size when measured in terms
of the number of students attending, in person, on a
daily basis, have become large educational institutions
in terms of the range of curriculum offerings they can
provide on site, both synchronously and asynchro-
nously. Instruction can be provided from collaborating
institutions as well as directly from CDLI e-teachers.
The introduction of CDLI as part of the Department of
Education of Newfoundland and Labrador supports the
integration of on site and on line teaching and learning
within collaborative structures.

New teaching professionals are emerging in New-
foundland and Labrador: A proliferation of e-teachers,
who teach online and m-teams who support them on site
by mediating with e-learners while providing traditional
face-to-face instruction in their participating schools
(Barbour & Mulcahy, 2005). There is considerable
demand for instructional designers and for Web site
developers. These are likely to become increasingly
important areas of educational expertise in future.
The growing use of handheld and laptop technology
by students and teachers is likely to provide increased
flexibility in both teaching and learning (Griffin &
Sherrod, 2005; Mathiasen, 2004; Norris & Soloway,
2004).

CONCLUSION

The changes inaugurated by a single school district
digital intranet have challenged the dominance of tradi-
tional classrooms that perpetuate on-site, synchronous
teaching. The implementation of the initial four AP
courses and the establishment of CDLI to advance and
support e-learning has changed high school education
in Newfoundland and Labrador. In the collaborative
structures of digital intranets linking schools throughout
the province, together with collaborative teaching that
has been made possible within them, there is now the
possibility of further integration of onsite and online
instruction as e-learning becomes part of traditional
classrooms. Arguably, the most significant educational
contribution of the pilot school district digital intranet
developed in one of the most rural Canadian provinces
has been to demonstrate that computers in classrooms
are, essentially, collaborative tools.
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KEY TERMS

AP (Advanced Placement): High school courses
administered from Baltimore, Maryland, that are of
post-high school curriculum standard. Many North
American universities provide credit towards first year
courses, depending on the standard of pass obtained.

Asynchronous: Indelayed time (e.g., learning from
a Web site at a time that is personally convenient).

CDLI (The Centre for Distance Learning and
Innovation of the Department of Education of New-
foundland and Labrador): CDLI promotes e-learn-
ing teams and strives to provide access to educational
opportunities for students, teachers and other adult
learners in both rural and urban communities within
Newfoundland and Labrador.

Digital Intranet: Schools, usually located in rural
communities, that are linked through the Internet for
collaborative teaching and learning.

E-Teachers: Teachers who teach online, through
the Internet.

Matrix: A place in which a thing is developed
(Concise Oxford Dictionary).

M-Teams: Mediating teachers who support e-
teachers on sites where students receive instruction
from e-teachers. Sometimes the entire staff of a small
school will act as an m-team.

Open Classes: Classes in schools that are academi-
cally and administratively integrated so that teachers
and learners can collaborate.

Synchronous: In real time (e.g., face-to-face in-
struction).
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