
Site Facilitation Of Distance Education Via Compressed Video In
Rural Schools: A Case Study

By

Jean Pulis McNeal

Dissertation submitted to the Faculty of the Virginia Polytechnic Institute and
State University in partial fulfillment of the requirements for the degree of

Doctor of Education
in

 Educational Leadership and Policy Studies

Stephen Parson, Chair
Gabriella Belli

Joy Colbert
Joan Curcio

Christopher Dede

February 1998
Blacksburg, Virginia

Keywords: Distance Education, K-12 Schools; Compressed Video; Facilitators;
Rural Schools; Change; Innovation; Staff Development

Copyright 1998, Jean P. McNeal



Site Facilitation of Distance Education via Compressed Video in
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Jean Pulis McNeal

Abstract

Distance education delivered via broadband networks and sophisticated electronic

technologies is one innovation often recommended for helping rural schools and their

communities provide students with curricula and educational opportunities necessary for success

in a global economy.   This case study explored how eight rural Virginia school systems with

little prior experience involving these technologies implemented a regional telecommunications

network (SVCC-TN, part of Net.Work.Virginia).  Over a one year period, 54 administrators,

teachers, and students (representing nine schools) joined together in multi-role

telecommunications teams to learn how the technology functioned and could enhance teaching

and learning opportunities, and then facilitated implementation at their local sites.

The following questions were addressed: (a) How was the process of implementing

distance education initially characterized? (b) What barriers did schools face? (c) How did school

teams function? (d) How did this process affect perceived attitudes, concerns, and self-efficacy

of participants? and (e) In what ways did individuals and schools redefine, reorganize or reinvent

the initial process in order to optimize implementation?

Qualitative research methods, supported by qualitative and quantitative data collection

instruments, were utilized.  Teachers and administrators on school telecommunications teams

completed questionnaires at the start and close of the study that addressed attitude, concerns
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(measured via Concerns-Based Adoption Model [CBAM] instrument) and self-efficacy.

Additional data was obtained from analysis of open-ended surveys; focus group transcripts;

documents; interviews; and researcher notes, comments, and observations of workshops and

meetings attended by school teams and superintendents.

The outcomes of this study identified that both technical and top-level institutional

leadership are needed to support full-scale implementation of distance education within a regional

consortium and that a multi-role collaborative approach to staff development utilizing hands-on

strategies is an effective strategy for enhancing participantsÕ self-efficacy towards technology.

Findings identified (1) barriers and drivers of distance education; (2) initial programming

strategies; and (3) needs to cultivate a wider audience of users, increase communications, and

establish new organizational structures for promoting cross-district utilization of distance

education.  Recommendations are presented for enhancing distance education in rural schools.
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Chapter 1

Introduction

Issues

Change:  A challenge for schools and society.  Revolutionary changes in technology

are shifting the way people think, and the ways they learn, receive information, conduct

business, and communicate with others.  Access to information and communication technologies

is becoming essential for economic and social productivity.  ÒA new society is emerging from the

residue of the industrial age based on information which has become integral to the well-being of

our social, political, organizational, and personal livesÓ (Blumhardt and Cross, 1996, p. 13).

Schools, often the last group to embrace change, cannot escape the impact of the

developments in electronic communications that are taking place.

The education reform movement (of the 90s) challenges teachers to transform
their practice by adopting high standards for all their students; new curricula
emphasizing higher-order thinking skills; constructivist, student-centered teaching
methods; and--increasingly--instructional uses of computers and other
technologies (Means and Olson, 1995a, p. 1) .

ÒEffective districts are highly engaged with their schools, which they see as centers of learning

and development of both staff and studentsÓ (Fullan 1991, p. 343).

Challenges for rural schools.  Change is a challenge for all schools, but especially so for

rural schools that face triple threats to their existence due to low population density, geographic

isolation and low economic base.  While celebrating the contributions of rural America to the

strength and moral fiber of the nation, a comprehensive report (Stern, 1994) on rural schools

documented persistent problems related to finance, facilities, drop-out rate, teacher and

administrator compensation, curriculum, and student achievement.   Previous attempts to solve

these problems have led to consolidation of schools.  Unfortunately, the closing of rural schools

has denied citizens a focal point for their community.  Moreover, school closings have generated

feelings of disenfranchisement of citizens from their own children and have led to a further decline
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of the economic base for the area (Lambert, 1991; Herzog and Pittman, 1995; Howley and

Howley, 1995; Seal and Harmon, 1995; Theobald and Nachtigal, 1995).

 Concerned citizens have come to recognize that their rural schools must survive to ensure

both the culture and the viability of the rural community.  Walter Annenberg has pledged $500

million to fund Rural Challenge (Sher, 1995) in order to promote the incorporation of values

found in rural communities into rural school reform initiatives.  Innovative partnerships, such as

Program for Academic and Cultural Enhancement of Rural Schools (PACERS) and Rural

Entrepreneurship through Active Learning (REAL) have been established (Haas and Lambert,

1995).  These and similar cooperative efforts support traditional economic development, while

also nurturing the growth of small businesses and local community operations.  Monk (1989) and

Barker and Taylor (1993) have argued persuasively about the possibilities of employing distance

education via electronic technologies to alleviate both short and long-term threats to rural schools

and rural life in general.

Distance education: Potential benefits for K-12 schools.  Distance education delivery

systems, once available only to higher education and the corporate world, now are becoming

increasingly affordable for K-12 schools.  (See Appendix A for a list of terms pertinent to

distance education.)  Technological advances in communications have dramatically lowered costs

of installation, equipment, and operation while delivering a more powerful product.  Interactive

communication with two-way audio and video is now possible using high speed T-1 and ISDN

(Integrated Services Digital Network) lines and classroom teleconferencing equipment (Hanson,

1995; Barker and Dickson, 1996b).  Advanced broadband networks employing Internet Protocol

(IP) over ATM (asynchronous transfer mode) networks, such as VirginiaÕs new

Net.Work.Virginia (Dillehay, 1997; Net.Work.Virginia, 1997), now allow simultaneous transfer

of voice, video and data over one fiber, rather than requiring multiple lines.  These systems offer a

means of keeping students in their home school, while providing them access to increased

curricular offerings and a wide range of information and support services.

Where animosity based on resistance to school consolidation once existed, alliances

between neighboring districts are being sought as schools plan for, acquire and implement

http://www.networkvirginia.net
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distance education (Pacific Mountain Network, 1994; Bretz, 1995; Ivanovic, 1995; Walsh and

Reese, 1995; Barker and Dickson, 1996a; Branstad, 1996; Schatz, 1996).  Although collaboration

in development of distance education programs at national and international levels is a growing

practice, cross-district collaboration is relatively new.  Strategic alliances now are being developed

that bring together disparate groups with common needs.  By cooperating and sharing materials

and skills, these groups are expanding the practice of distance education.  They envision making

the richness of educational resources available to a wider group of clients that includes students,

teachers, and staff at individual schools, across districts, and eventually across state lines

(ÒExplosive Growth in Distance Education,Ó 1997).

Introducing change into any social system is difficult.  According to Fullan (1993),

implementing successful change is a complex process.  It involves Òputting into practice an idea, a

program or a set of activities and structures new to the people attempting to or expected to

changeÓ (Fullan, 1991, p. 65).  There is often great discrepancy between claims of potential

benefits and reality in education innovations (Cuban 1990).  To be successful, change requires

both Òtop-downÓ and Òbottom-upÓ strategies (Fullan, 1994).  It calls for administrative and

budgeting policies and practices that support and enhance innovation, as well as changes in the

practices and performance of those responsible for the change.  Effective leaders must strike a

balance between forces pushing for innovation and change and those that argue for maintaining a

comfortable status quo.

Implementing distance education in rural schools represents an immense challenge.

Envisioning success for new technology-based modes of teaching and learning, such as is possible

with distance education, requires a rethinking of the traditional organization of learning to one

that includes new roles for teachers and students and use of distributed resources (Dede, 1997).

Policy makers at all levels of education are faced with decisions regarding allocations of limited

resources as they consider plans to purchase technology, train staff and build ÒteachersÕ

knowledge and skills in alternative types of pedagogy and content (Dede, 1997).  The costs of

maintaining currency with technology innovations are prohibitive.  There is always something
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ÒnewÓ on the horizon that is accompanied by claims of even greater performance enhancement

for students, teachers, and schools.

For rural schools that serve areas of low population density and have small enrollments, a

distance education program that involves a network of school divisions provides special benefits

not easily achieved by individual districts.  Moreover, state standards of learning and colleges are

asking that students complete advanced courses in science, math, technology, and foreign

languages.  Individual school districts are finding that they can enhance their curricular offerings

by incorporating distance education.  For schools that do embrace distance learning programs,

school culture and the climate for learning can be expected to be affected by the greater

opportunities for access to external resources, for collaboration, and for the interactive

programming that distance education can provide (Walsh and Reese, 1995).  As Fullan (1992)

noted, institutions themselves often become changed in the process of implementing an

innovation.

Through utilization of distance learning technologies, new forms of expression can become

possible.  Learners, separated in time and place, can experience interpersonal interactions in

virtual communities.  Knowledge webs can complement teachers, texts, and print material as

sources of information.

The innovative kinds of pedagogy empowered by these emerging media, messages,
and experiences make possible a transformation of conventional distance
education--which replicates traditional classroom teaching across barriers of
distance and time--into an alternative instructional paradigm: distributed learning
(Dede, 1996, p. 25).

The challenge to educators lies in promoting collaboration among dispersed groups of learners,

incorporating multi-media and hyper-media into teaching and learning experiences, and in weaving

learner-centered constructivist usage of linked, on-line materials into the curriculum and culture of

traditional educational institutions (Dede, 1996).  For administrators, the challenge is to recognize

and nurture the efforts of those who initiate practices involving distance education technologies,

as well as to ensure that the school climate encourages the continuing professional development

and renewal of all teachers.
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Statement of the Problem

Embracing distance education as an option for assuring equity of opportunity and student

access to a broad range of curriculum offerings poses challenges for schools.  Rural schools that

exhibit interest in implementing distance education as an alternative to consolidation, in

particular, face several barriers that must be overcome before this mode of instruction becomes an

accepted enhancement to traditional curricula.  Typically, teachers and administrators in rural

schools have fewer academic credentials and less access to computers than do their counterparts

in urban areas (Stern, 1994).  They may have had little interaction with the external professional

community in their area of expertise.  They may feel ÒuncomfortableÓ in originating instruction in

a distance education program.  Moreover, technical support is limited.  Additionally, rural

schools that serve only as receiving sites may not have individuals with the current skills and

knowledge-base needed to facilitate and implement distance education effectively.  Cost also is a

factor; schools may not feel they have the resources to allocate to develop, deliver, and facilitate

distance education courses.

The problem faced by rural schools is how to prepare their institutions, staff, and

students to face the impact of changes brought upon them by the arrival of Òinformation ageÓ

technologies.  The literature provides little guidance for implementing these changes to schools

that are used to operating under a traditional hierarchical management system and face-to-face

teaching practices .

Literature reports of successful distance education programs established for high school

students attribute success of implementing these programs to the dedicated efforts of a few

visionary leaders (Sullivan, Jolly, Foster, and Tompkins, 1994).  Can groups that may not have

these visionaries create a climate for change in their institutions?  How might these groups gain

knowledge and expertise about new methods of teaching and learning via distance technologies?

What organizational structure(s) might help schools recognize and accept leadership from groups

and individuals not assigned traditional leadership roles?  How can these individuals and

institutions work together to share their knowledge and practices and maintain currency as

further changes in technology emerge? These are questions faced by schools as they attempt to
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incorporate distance education and associated technologies into their instructional programs.

Most research studies involving distance education as an innovation have been directed towards

attitudes and performance of adult learners (Kirby, 1995; Willis, 1992), not towards developing

programs for K-12 schools.

The failure of traditional Òone-shotÓ staff development programs, typically the method

used to increase staff and teachersÕ awareness and provide information about a proposed

innovation, is well documented (Berman and McLaughlin, 1978; Rosenblum  and Louis, 1979;

Miles, 1980; Berman, 1981; Fullan, 1982, 1985, 1992, 1993).  Long-term implementation of the

innovation rarely is a product of such short-term efforts (Fullan, 1992).

One potential solution to the problem of developing staff awareness and expertise

towards an innovation such as distance education is to assemble a group of individuals

(innovators) who are committed to building their skills in this area.  Both research and anecdotal

evidence attest to the critical role of site facilitators in assuring the success of a distance education

program in secondary schools (Moore, Burton, and Dodl, 1991; Smith, 1993; Talab and

Newhouse, 1993; Wagner, 1993; Kirby, 1995).  One way to minimize the impact of existing,

limited technical expertise and to maximize contributions of varied stakeholders is to (a) utilize

on-site facilitators, such as multi-role school teams that are composed of individuals with

differing levels of authority, who work and learn together at individual school sites; (b) deliver

broad-based formal workshops to team members, supplemented by site-based technical support

as needed on an on-going basis; and (c) provide numerous opportunities for reflection, feedback

and discussion within and among site-based school teams.  Such an approach can lead to a group

of site-based school leaders who then can serve to facilitate the process of promoting and

diffusing the innovation throughout their school community.

Purpose of the Study

The purpose of this study was to examine what factors, strategies, and practices rural

schools with such heteroarchical teams adopted and adapted in their efforts to implement a

regional telecommunications network.  Because case studies provide valued insight into change

processes, I elected to use this approach for my research.  I traced the efforts of nine rural
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Virginia high schools in their transition process from a traditional classroom model of operation

to one that embraced the use of telecommunication technologies.

This study covered an 17-month time period.  It was composed of three stages: (a)

planning; (b) formal and informal training; and (c) on-site experimentation, which included three

months of scheduled distance education classes.  Close attention was paid to the implementation

process and how it changed due to training or to unanticipated problems and delays.

A VTEL compressed video teleconferencing system was installed at each site.  Together

with a variety of supporting technologies, this system provided schools with new opportunities

for teaching, learning, and interacting with individuals and materials located at a distance.  All

sites could initiate and receive interactive programming from each other and from the two higher

education institutions (Southside Virginia Community College and Longwood College) associated

with the network.

 Building principals selected school telecommunications team members to serve as school

leaders in the implementation process.  Teams were composed of the principal, two to four

classroom facilitators, a teacher responsible for technical support, and several students

(depending upon the school setting).

Research Questions to be Answered

The following specific research questions were addressed in the study:

· How was the process of implementation of distance education through a
two-way audio, two-way video (VTEL) telecommunications system (the
innovation) characterized in the local high school institution?

 
· What barriers did schools face as they addressed delivering instruction via

a regional telecommunications network?
 
· How did the school telecommunication teams function in the staff

development and implementation process?
 
· How did ongoing staff development, coupled with initial stages of

implementation of the telecommunications network at the high school
sites, affect:

 -  the perceived attitudes towards the innovation?
 -  the perceived Levels of Concern/Acceptance of the innovation?



Jean P. McNeal              Chapter 1.  Introduction  8

 -  the level of perceived self-efficacy towards the innovation?
 

· In what ways did individuals and schools redefine, reorganize or reinvent
the process of implementing distance education in order to optimize the
implementation?

The initial phase of any innovation is critical.  How is this phase handled in rural school

districts that have had little, if any, prior experience with distance education?  How is staff

development implemented and received?  What adjustment do autonomous school districts need

to make to become viable participants in the collaborative environment necessary for successful

operation of a regional telecommunications network?  Much can be learned from observing this

initial process and detailing what seems to work and what doesnÕt.

Conceptual Background for the Study

Analysis of past research in the areas of distance education theory, educational change,

staff development, and the constructs of attitude and self-efficacy were used to place this study

in perspective and justify the approach.

Theories of distance education.  Several theories for distance education have been

proposed.  Keegan (1986), Holmberg (1986, 1989), and Peters (1988) viewed distance education

theory in a manner distinct from traditional educational theory.  The theory supported by Shale

(1990) and Simonson and Schlosser (1995) is that the concept of education is the same, whether

it occurs in a classroom where the students meet face-to-face with an instructor, or in an

electronic media environment, separated in distance (and maybe time) from the instructor.  This

is the model employed as a theoretical basis for distance education in this study.  However, while

the methodology for good teaching may be the same for both on-site and distance education,

teaching at a distance requires that the instructor carefully plan and structure opportunities for

interaction  (Cyrs and Smith, 1990; Wagner, 1993; Bruce and Shade, 1995; Lehman, 1996;

Schrum, 1996).

Theories of change.  The complexities of the implementation process for any innovation

and the slow development of the meaning of change at the individual level are factors that explain

the failure of Òone-shotÓ systems of staff development.  Research has shown that successful
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implementation of an innovation is associated with a staff development program that combines

concrete teacher-specific training activities with opportunities for continuous assistance,

interaction, exchange of ideas, and support during the implementation process (Fullan, 1982;

Huberman, 1988).  Turner (1994) demonstrated that an instructional design team composed of a

teacher, a group of five students, and a support person that participated in a ÒHyperStudioÓ staff

development program led to effective diffusion of the innovation into the school instructional

program.

Wu (1988) studied the many and varied factors involved with change.  ÒIn addressing the

issue of change, one must consider questions such as: ÔWhat should staff developers know about

the nature of change as well as the nature of resistance to that change?  Why is change difficult to

enact?ÕÓ (p. 17).  Knowledge alone usually can not effect a change in behavior (McClelland,

1968).  According to Hall, Wallace, and Dossett (1973), change is a process.  In their Concerns-

Based Adoption Model (CBAM) model, they proposed that individuals pass through seven

basic levels: awareness, informational, personal, management, consequence, collaboration, and

refocusing, as they internalize and integrate newly-learned information or skills into practice.

This model focused on understanding the needs of the individual (or object of the reform or

innovation), and on designing intervention strategies that allow the individual to move

successfully through the stages of the adoption process (Hall and Hord, 1984).

Attitude and self-efficacy.  The change process is influenced and affected by attitude

and by feelings of competency of individuals.  Attitude, the result of a personÕs experiences,

beliefs, and background, is defined by Rogers and Shoemaker (1971) as a Òrelatively enduring

organization of an individualÕs beliefs about an object that predisposes his actionÓ (p. 109).

Creating a positive change in attitude involves understanding how an individual forms attitudes.

Several models have been proposed to examine attitudinal change (Heider, 1946; Festinger, 1957;

Bem, 1970).  Gable (1986) believed that perceptions of situations greatly influenced peoplesÕ

attitudes.

Talab and Newhouse (1993) supported the 1991 findings of Bichelmeyer (as cited in

Talab and Newhouse, 1993), who reported that the technological innovations that have been
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embraced by teachers are those that offer solutions to problems that teachers themselves

considered important.  Rogers and Shoemaker (1971) suggested that there are five Òattributes of

innovationÓ that are associated with a personÕs attitude towards innovation.  They are: relative

advantage of the innovation; compatibility of the innovation with the values, needs, philosophy

and past experiences of the individual; perceived complexity of the innovation; opportunity to

examine the innovation on a trial basis; and observability (whether the results of using the

innovation can be readily observed).

Self-efficacy, also known as expectancy efficacy, refers to personal judgments of oneÕs

capability to organize and implement actions in specific situations that may contain novel,

unpredictable, and possibly stressful features (Bandura, 1977, 1981, 1982).  Delcourt and Kinzie

(1993) reported that research conducted by Owen (as cited in Delcourt and Kinzie, 1993)

suggested that self-efficacy can be measured reliably and that such measurement is facilitated by

the identification of a clearly defined set of skills.  Delcourt and Kinzie (1993) showed that

training and experience in use of computer technologies served as predictors of self-efficacy.

Their work validated the previous findings of Ashton and Webb (1986) and Madsen and

Sebastiani (1987), which showed that efficacy and attitudes are strongly influenced by prior

training.    

Role of school culture.  Acceptance of an innovation is extremely dependent upon the

culture of a school (Sarason, 1982).  Berman and McLaughin (1978, 1980), in their Rand study of

federal change agent programs, found that characteristics of schools and attributes of teachers

significantly affected project outcomes.

The importance of the principal to both short-and long-run effects of innovations
can hardly be overstated.  The principalÕs unique contribution lies...in giving moral
support to the staff and in creating an organizational climate that gives the project
Òlegitimacy.Ó...The teacherÕs sense of efficacy...showed positive effects on all
outcomes (1978, p. viii).

Involvement of students in school staff development.  Research by Turner (1994)

demonstrated that teams comprised of various stakeholders (including students) with differing

levels of authority were successful in implementing change.  Further support for including
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students on school teams comes from research in the areas of school governance (Roberts and

Dungan, 1993) and Organizational Development ([OD]; Arends, Schmuck, and Arends, 1980).

KentuckyÕs Student Technology Leadership Program (STLP) Òharnesses student

enthusiasm and technical expertise for K-12 technology training state-wideÓ (Holzberg, 1997, p.

34) by having students work in technical crews to mentor teachers who are using new

technologies.  In Seattle, over 300 high school students are involved in helping the districtsÕ

schools maintain networks and Internet services (Trotter, 1997a).

Scope and Assumptions of this Study

For the purpose of this study, the ÒnewÓ technologies included the compressed

videoteleconferencing system; a regional telecommunications network; and the use, by individuals

other than administrators, of electronic mail and facsimile equipment.  These technologies are not

new in terms of their development, but rather new to the groups involved in this study.

Collectively, they were considered to be the Òinnovation.Ó

According to Rogers (1997), there are three main phases through which all innovations

proceed: adoption, implementation, and institutionalization.  Rogers felt that an innovation may

ÒdieÓ or disappear during any of these phases if it does not have the support or meet the needs of

the group for which it was intended.  Research has shown that Òit takes from three to five years

for any meaningful implementation of a major educational changeÓ (Orlich, 1989, p. 165).

This research involved only the initial phase of the implementation process.  At this

point in time it is not possible to predict if the current technology and approach to distance

learning will become institutionalized.  Advances in technology are occurring rapidly.  Changes in

the initial system design of the telecommunications network occurred during the course of this

research.  Before distance education is fully implemented in these schools, other changes can be

anticipated.  For example, computer conferencing systems, while part of future plans for

instructional delivery, were not included in the initial plans.

A unique situation exists among schools in this telecommunications network.  All had a

previous history of Dual Enrollment courses offered jointly by the local school district and the
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local community college.  Students who enroll in these courses have the opportunity to earn both

high school and college credits (L. Sheffield, personal communication, August 13, 1996).

One semester before the schools achieved on-line capability, the local community college

began offering instruction via the compressed video VTEL teleconferencing system to their own

students located at their two campus sites, Alberta (Christanna) and Keysville (Daniels).  When

high schools came on-line, they had a ready source of instructional programming available to

them.  This meant that they could initiate participation in the telecommunications network by

enrolling students in courses originating at the community college that were delivered over the

telecommunications network.

At the start of the planning for the regional network, the minimum expectation was that

the high school teachers who were members of the school telecommunications teams would

become classroom facilitators for distance education classes delivered via the network.  However,

based on reports in the literature (Talab and Newhouse, 1993; Johnson, 1996), it was anticipated

that individual high school teachers, who initially had served as classroom facilitators, would

subsequently use the network themselves to deliver instruction.  Furthermore, it also was

envisioned that the network would be used for staff development, co-curricular activities, and

community events.

Responsibility for selection and purchase of equipment was the responsibility of the

telecommunications network project coordinator.  This process was completed prior to the

association of the researcher with the project.  Chapter 4 includes a discussion of the historical

and planning aspects associated with formation of the network, as well as a description of the

staff development plans and training.

I used five methods to gather data in this study: open and closed-ended surveys; my

observations, recorded comments and reflections as a researcher; principal narrative reports;

review of documents; and focus groups.  Each has limitations.  In responding to a survey,

respondents may conceal the truth.  ÒIn some instances, this concealment may reflect a

respondentÕs desire to answer in a way that is socially acceptableÓ (Ferber, Sheatsley, Turner,

and Waksberg, 1980, p. 19).  All participants may not agree to answer some or all questions on a
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survey, fearing that their answers may have negative repercussions.  Respondents may not know

the information requested, or may misinterpret the questions.

Problems involving use of observersÕ notes and comments may arise because observers

may have an inherent bias that affects the validity of their interpretations.  Focus groups can

generate collective impressions of a group, but membership in a focus group may not be

representative of the whole population.  Moreover, group dynamics may sway the nature of the

discussion.  What is important to the group may not be what is important to the researcher

(Stewart and Shamdasami, 1990).

Research studies show that combining data derived from both quantitative and qualitative

instruments allows a researcher to Òbetter understand a concept being...exploredÓ (Creswell,

1994, p. 177) and to Òadd scope and breadth to a studyÓ (p. 189).  The CBAM model of Hall,

Wallace and Dossett (1973) utilized a closed-ended questionnaire to measure the feeling,

thoughts, and information needs of the information user involved with an innovation.  A second

component of the CBAM model, Level of Use (LoU), employed a structured focus interview to

measure the individualÕs level of use (Loucks, Newlove, and Hall, 1995).  Taken together, the

combination of instruments produced a rich understanding of the innovation process and the

concerns of individuals who were immersed in the accompanying activities.

Based on the above research findings, I used a combination of instruments in this study in

an attempt to gain greater insight into the process of implementing distance education into rural

high schools.

Significance of this Study

Many schools are considering distance education through technology as a strategy to help

them address their limited staff and financial resources amidst an environment of rising state

standards.  Additionally, school reform literature places new emphasis on learner-centeredness

and interaction among learners.  ÒThe distance education literature reflects the increasing interest

in the potential of current technologies to alter the traditional teacher-student relationshipsÓ

(Wurster, 1997, p. 18).  By characterizing the transformation of school processes due to the
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implementation of telecommunications technologies, data from this study add to both distance

education and school reform literature.

This study is particularly significant because several variables that often accompany

technology innovations were not relevant.  An external coordinator had responsibility for

technology decisions and interaction with vendors; external sources of financing were available for

purchase of equipment, network installation, and training; external sources of expert technical

support were provided on site as needed; and external sources of training were available for

schools.  Consequently, in this study I was able to focus on how schools implemented a distance

education system and what plans and policies they developed to involve a community of

learners, beyond the initial group of innovators, in accessing and utilizing the potential offered by

the telecommunications network.

This study has application to all schools concerned with implementing change that

involves cross-district collaboration and use of emerging technologies.  School reform efforts of

the 90s are geared towards providing all students with the Òintellectual tools and social skills they

need to cope with the complex human technical problems they will face in the futureÓ (Cawelti,

1995, p. 5).  New workforce practices now require workers to function in virtual teams and

communicate via electronic technologies.  Employers look to schools to prepare their students to

function in such an environment.  According to Mehlinger (1996a), the only way this can be

accomplished is through school restructuring and reculturing, with technology serving as a

catalyst for these reform efforts.  For small rural schools, cross-district collaboration and use of

emerging technologies, such as distance education via compressed video, can stretch limited

resources; can extend the professional expertise of individual participants to a wider audience;

and can provide a learning environment that challenges students and teachers to collaborate and

utilize distributed resources.  Additionally, according to Senge (1990), viable and competitive

organizations in todayÕs society are Òlearning organizations.Ó  Implementation of distance

learning challenges all individuals involved in the process to engage in learning.  By participating

in this process, schools model the behaviors associated with this organizational model.
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This study provides support for establishing ongoing staff development for all

participants involved in a change process; provides insight into the attitudes and development of

self-efficacy among individuals who serve as facilitators in high school distance education

programs; and demonstrates the synergistic potential of an integrated telecommunications team

that includes administrators, faculty, staff, and students.  By illuminating key institutional

factors that lead to implementation of a successful telecommunications network in rural high

schools, this study contributes to the growing literature in the emerging field of distance

education.

Limitations of the Study

The findings of this research can be expected to apply only to rural school systems who

use two-way interactive compressed videoconferencing and who conduct heteroarchical, team-

based staff development.  There was no attempt to compare data from individuals using other

distance education technologies or who undergo Òone-shot training.Ó  The findings were

dependent totally upon participantsÕ self-reporting data and upon observations by the

researcher.  Participation was voluntary.  All participants were promised confidentiality.  It is

assumed that they reported accurately and completely.
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Chapter 2

Review of Literature

Introduction

To establish a context for this inquiry, an overview of school reform in education is

provided.  Models for change are examined, as are the roles that attitude and self-efficacy serve in

describing how individuals react to change.  A review of systemic reform in the 1990s is

presented in which technology is proposed as a component of rural school reform and as a

catalyst for change in all schools.  The characteristics for leadership in effecting change are

detailed, along with a discussion of roles for the principal and teachers in schools that engage in

systemic reform.  Two projects featuring schools that have successfully undergone systemic

change are described.  A conceptual framework for viewing schools as a learning organization is

developed in which the contributions of all participants are viewed as being necessary for

significant evolution of organization culture.  Some current theories of effective staff development

are profiled.

A short review of distance education is presented, including a discussion of various

theories proposed to explain this practice.  A general discussion of current distance education

practices in the K-12 setting follows.  This section concludes with an examination of research on

site facilitators in secondary school, roles reported as critical to the success of distance education

in this setting.

Traditional Role of Education in Society

Education is proclaimed to be the most important, the most concrete way society has to

prepare individuals to assume their role in society.  To educate is to communicate; the medium

may be speech, text, image, voice, or symbols.  The interaction of four factors: learner, teacher,

knowledge, and a problem in a particular context constitutes the fundamental communication

process that is known as education (Tiffin and Rajasingham, 1995).

Education is a social activity.  Nevertheless, educational institutions are intertwined with

historical and political interests.  The history of education from the late 18th century until the
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present is linked with a pattern of thought grounded in logical positivism and the psychology of

human knowing and acting, with the vision for policy and practice being dominated by a group of

people characterized as ÒexpertsÓ (Muffoletto, 1994).

Public education systems in the United States are a remnant of the Industrial Age (Cuban,

1982, 1990; Tiffin and Rajasingham, 1995).  The way time, space, knowledge and students are

organized and managed is reflective of the operation of a factory-like environment.  The

classroom, with a teacher in front of the room, is the standard image of a school--the paradigm.

(This term, Òparadigm,Ó was introduced by Kuhn [1962] in his book on scientific revolutions to

describe accepted examples of key ideas and models that explain specific observations.)  For

Tiffin and Rajasingham (1995) paradigm means a Òsupraview of an established system,

recognizing not just its functionality, but also the faith in that functionalityÓ (p. 11).

School Reform: 1900 - 1990

Reforms of education have been proposed periodically, focusing on realigning the goals of

education with current social values and expectations.  As the nation moved from an agrarian to

an industrial society, existing social and political forces of the time molded schools into a factory

structure; the goal was to prepare the next generation of workers.  While elementary schools have

demonstrated some ability to change over time, Cuban (1982) claimed his study on high school

classrooms from 1900-1980 conducted for the National Institute of Education (NIE),

Òdemonstrates how impervious high school classrooms have been to reform efforts over the last

half centuryÓ (pp. 116-117).

 The launch of Sputnik in 1957 aroused cries that our schools and teachers were not

preparing students in math and science.  This event led to a series of Òteacher-proofÓ curricula

being developed in the 60s by university professors.  ÒMany (but not all) of the previous

decadeÕs curricular reforms evaporated by the early 1970s as efforts redoubled to differentiate

courses and schools for low-income and minority childrenÓ  (Cuban, 1990, p. 4).

The reform movement of the 70s called for competency-based education (back-to-the-

basics), academic excellence, higher standards, more homework and year-round schoolingÑitems

that provided check-points for teacher competency and shifted the decision-making center to



Jean P. McNeal                Chapter 2. Review of Literature 18

outside the school (Muffoletto, 1994).  According to Cuban (1986), the driving agent of change

was not thoughtful, reflective considerations of the problems, but instead was legislated reform,

driven by special interest groups, politics, and economics.

The report of The National Commission on Excellence in Education, ÒA Nation at RiskÓ

(1983), stating that the current educational system was not serving the nation well, heralded an

alarm to the country.  As a result, education reform efforts of the 80s focused on literacy, on

improving student achievement in content acquisition, and on emphasizing content, coverage and

testing for content retention (Stewart, 1990).  By the late 80s, reports such as those of the

Holmes Group and the Carnegie Forum formed the foundation of a Òsecond waveÓ of reforms,

focusing Òon the need to improve education by improving the status and power of teachers and

by ÔprofessionalizingÕ the occupation of teachingÓ (Darling-Hammond and Berry, 1988, p. 53).

The resulting educational reform movements placed administrators, teachers, and students in

central roles for finding solutions to problems that plagued education.  While successfully raising

standards in schools, these reform movements of the 80s, nevertheless, according to Daggett

(1992), Òfailed to prepare youth adequately for the requirements of the workplaceÓ (p. 1).

 Despite much effort, all of the reform efforts led to little permanent change, with the

result that schools today look and act much like they did one hundred years ago (Cuban, 1990).

The problem, according to Shanker (1990) and others, is that the bureaucratic nature of the

education system precludes change.  According to Sheingold (1991),

...the successful transformation of student learning in the Nineties will require the
bringing together of three agendas of reform: an emerging consensus about learning
and teaching, a movement toward well-integrated uses of technology, and the push
for restructuring the entire institution that we know as ÒschoolÓ (p. 17).

Neither of these agendas alone, according to Sheingold, can realize its full potential in the absence

of the other two; they must be pursued concurrently to be maximally effective.  Cawelti (1995)

supported  SheingoldÕs view.  He felt that schools needed to examine restructuring and

systemwide change in order to provide all students with the Òintellectual tools and social skills

they need to cope with the complex human and technical problems they will face in the futureÓ

(p. 5).
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Technology

Definitions of technology.  Technology has been advocated as a tool for creating school

environments that are places where students consistently comprehend, conceptualize, think

critically, and apply curriculum content to real issues.  ÒTechnology, like education, is situated in

philosophical, social, and economic constructs which work to serve larger interests and benefitsÓ

(Muffoletto, 1994, p. 24).  Technology is commonly thought of in terms of gadgets, instruments,

machines, and devices: a technocratic vision (Postman, 1992).  Using this definition, film, radio,

instructional television (ITV), computers, video disc players, CD-ROMs, Internet connections,

and fiber-optic cable are devices that are components of educational technology.

Technology has other meanings, ones that are related to ideas about systems and ways of

understanding the world through positivism and empirical science (Muffoletto, 1994).

Educational technology (sometimes called instructional technology), as defined by the

Association for Educational Communications and Technology (AECT, 1977), is Òa complex,

integrated process involving people, procedures, ideas, devices and organizations for analyzing

problems and devising, implementing, evaluating and managing solutions to those problems

involved in all aspects of human learningÓ (p. 153).

Technology is also a way of thought.  Muffoletto (1994) wrote, ÒTechnology has not

only affected how we think about ourselves in the world and our relationships to others, but also

how we know about the world and othersÓ (p. 26).  Postman (1995) noted that new technologies

make war against old technologies.  ÒTechnological change is not additive; it is ecological.  A new

technology does not merely add something; it changes everythingÓ (p. 192).

Technology in schools.  In the past, application of technology to education was

predicated on the goal of producing Òteacher-proofÓ instruction.  Forecasts that film, radio and

instructional technology (IT) would improve learning and revolutionize education have been

unrealized (Hannafin and Savenye, 1993).  The Information Infrastructure Task Force (1994)

found that, despite technology and the innovations it allows, the way America teaches is largely

unchanged from a century ago.  The textbook remains the basic unit of instruction; Òchalk and

talkÓ actions dominate the classroom; teachers generally work in isolation from their peers.  A
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U.S. Congress document (1995), ÒTeachers & Technology: Making the Connection,Ó reported

results of a National Education Association (NEA) study conducted in 1991.  This report

revealed that 68% of teachers stated that personal computers were readily available in their

schools, but only 42% used this resource for instruction; and that 51% of teachers reported

availability of tool software, but only 25% were using these materials regularly.

 By the 1996-97 academic year, schools in the United States had approximately one

computer for every seven students (Market Data Retrieval, 1997, cited in Trotter, 1997b, p. 8).

This ratio is decreasing as schools, pressured by parents, rush to buy additional computers.  An

increasing body of literature of technology implementation efforts (Dwyer, 1994; Wilson, 1994;

Means and Olson, 1995a, 1995b; U.S. Congress, 1995) supports the framework that technology

and teachers must work together to form more challenging learning opportunities for students and

to create a learning culture that transcends the classroom.

Authentic uses of technology.  Changing to a technology-rich, student-centered

classroom places increasing demands on teachers to obtain new skills for both delivery and

assessment of instruction; they must learn the operation and potential of electronic

communication media.  The role of the teacher is changing, from being a deliverer of instruction to

a facilitator of instruction.  Teachers report that they now spend their time coaching, guiding, and

encouraging student learners (U.S. Congress, 1995).

New leaders are emerging in schools; these are the individuals who have embraced the use

of technology as a catalyst to support the acquisition of higher-order thinking skills: problem

solving, mathematical reasoning, and the acquisition and analysis of data.  This ÒauthenticÓ

application of technology, is promoting changes in the classroom, and not only for students.  By

providing students with experiences in selecting appropriate technology tools and in applying

technologies in the searching, analyzing and presenting of information, teachers can create a

learning culture that prepares students for work in the information age.

Rural Communities and Rural Schools

Demographics.  Many definitions exist for what constitutes a rural school or rural school

district.  Different policy interests focus on different organizational features of the educational

http://www.wws.princeton.edu/~ota/
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enterprise.  All include variables of isolation, small scale and sparsity of population (Stern,

1994).  Rural students are found in all parts of the country and in every state.  During the 1991-

92 school year, according to the National Center for Education Statistics (NCES; reported in

Stern, 1994), about 6.9 million students attended some 22,400 rural schools, accounting for 16.7

percent of regular public school students and 28 percent of regular public schools.  ÒSeventy-

three percent of rural secondary schools have fewer than 400 students and account for nearly 40

percent of all rural secondary studentsÓ (Stern, 1994, p. 15).

Since the 1920s, rural America has seen a steady migration of its young to the urban

centers.  The period 1979 to 1982 was one of the worst recessionary periods in American

history.  As a consequence, rural communities endured a crisis in agriculture that cost thousands

of farmers their land; industry saw a loss of millions of jobs due to foreign competition.  In the

following years, a sharp decrease in energy prices caused areas depending on drilling and mining

to suffer economic hardships (Stern, 1994).  School consolidation was the recommended solution

for communities faced with these economic crises (Lambert, 1991; Stern, 1994; Seal and Harmon,

1995; Theobald and Nachtigal, 1995).  DeYoung and Lawrence (1995) reported that the number

of schools in the U.S. was reduced from 238,000 to 79,876 in the period between 1903 and 1992.

Most of these that disappeared were small rural schools.

Rural research studies.  Concerned rural citizens recognize that the survival of their

community is intertwined with the survival of their local school (Sullivan, Jolly, Foster, and

Tompkins, 1994).  Grass-roots efforts are active in maintaining the rural school as a vigorous part

of rural community life.  Theobald and Mills (1995) have called for schools to rediscover

community and instill a feeling of caring.  Berry (1990) argued for rural education to be

considered as education for community --Òthoughtful care for local places.Ó

 A number of successful rural community projects exist or are in developmental stages.

Through the Program for Academic and Cultural Enhancement of Rural Schools (PACERS)

Cooperative of Small Schools, rural communities and schools are strengthening themselves.

They claim their own resources, identify and address local problems, build their
own social and physical infrastructures, and generate the information they need.
Students take their place with other community residents in the recovery and
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creation of knowledge, culture, and the skills of self-sufficiency necessary to live
well in rural places (Haas and Lambert, 1995, pp. 137-138).

Rural Entrepreneurship through Action Learning (REAL) is another successful rural project, one

that targets vocational training.  It is based on Òprinciples of partnership, building on the local

community, balancing autonomy and assistance, supporting traditional economic development

while nurturing the growth of small business and recognizing the importance of perseveranceÓ

(Haas and Lambert, 1995, p. 138).

Groups such as these are forming in other states (Hammer, 1996; ÒCommunity

Development Efforts,Ó 1997).  The Annenberg Rural Challenge, initiated in August 1995, is

designed to support or help create a Òpowerful and sustainable rural school reform movement

that actively involves families, communities, and the broader public, as well as education

professionalsÓ (Sher, 1995, p. 147).

Technology and rural school reform efforts.  Today, by almost any standards, rural

residents are disadvantaged when compared with urban residents (Butler, 1991).  Many

researchers and policy makers view technology as being an emancipating resource for rural

citizens (Carlson, 1994; Kentucky Board of Education, 1995; North Central Regional Educational

Laboratory, 1995; Seal and Harmon, 1995), yet few communities and fewer schools have the

technological resources common to metropolitan centers.  ÒRural research, particularly education

research, is undertaken by comparatively few scholarsÓ (Stern, 1994, p. 4).

To address this situation, the U.S. Department of Education in 1991 released a brochure,

ÒAn Agenda for Research and Development on Rural Education,Ó outlining the topics that

representatives of the rural research community, educational associations and federal agencies

considered most important.  The Appalachian Educational Laboratory (AEL) was designated to

develop rural education as its national area of specialization (Hammer, 1996).    Each of the ten

regional education laboratories (RELs), however, has Rural Education Programs (REP).  A newer

initiative, the Rural Systemic Initiatives (RSI), has been undertaken by the National Science

Foundation and is designed Òto address barriers to systemic and sustainable improvements in

science, mathematics, and technology education in rural, economically disadvantaged regions of

http://www.ael.org/link/
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the NationÓ (Eisenhower National Clearinghouse for Mathematics and Science Education, 1995,

pp. 2-30).

Other organizations have begun to research and provide models for rural education

(Barker and Taylor, 1993).  AEL (1997) keeps readers abreast of a wide variety of these

resources through its Home Page on the Internet.  The Eric Clearinghouse on Rural Education and

Small Schools (ERIC/CRESS, 1997) reviews articles and documents on rural education.  Its data

base and other resources on rural education can be accessed on its Web page.

Change

Change in organizations.  Change is difficult to enact (Wu, 1988).  According to

Hersey and Blanchard (1982), there are four kinds of changes in education: (a) changes in

knowledge, (b) changes in attitudes, (c) changes in behavior, and (d) changes in group or

organizational performance.  As one moves from (a) to (d), achieving change becomes more

difficult and more time consuming.

There has been widespread agreement during the last decade that schools are not working

for a large number of students (Sheingold, 1991).  Yet most of the previous efforts on school

reforms (e.g., recommendations from  state agencies, the National GovernorsÕ Association, the

Business Roundtable, the U.S. Chamber of Commerce, and the National Alliance for Business),

which focused on imposing new sets of bureaucratic procedures, failed to meet their expectations

(Mehlinger, 1996b).  In most cases, the human aspect of the educational environment was

ignored.

A new wave of reform currently prevails: one that assumes that the entire system known

as school must be reorganized.  It operates on a different set of expectations and incentives.  ÒAn

organization structure must be created in which authority and responsibility are alignedÑin

which those who are charged with getting the job done, namely schools and teachers, have the

authority and the support they need to do itÓ (Sheingold, 1991, p. 21).  Shanker (1990)

supported this view, stating, ÒIf change is to occur, ordinary people must be able carry it out

and, because todayÕs reform may be tomorrowÕs problems, the capacity for responding to new

challenges must itself be institutionalizedÓ (p. 346).

http://www.ael.org
http://www.ael.org/eric/rural.htm
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A common theme in restructuring goals is an emphasis on the improvement and

development of instructional practices.  Mertens and Yarger (1988) claimed we need...

...structures for facilitating teachers in translating the knowledge base on teaching
into actual classroom practice...formal structures for ensuring that teachers are
empowered, that is, have the basic authority and power to practice teaching based
on professional knowledge; and (that) teachers are involved in the process of
making decisions which affect the conduct of the professional practice (p. 35).  

Models for change.  A number of models for change have been proposed.  Hord,

Rutherford, Huling-Austin, and Hall (1987) summarized the assumptions that form the basis for

the Concerns-Based Adoption Model (CBAM), first conceptualized by Hall, Wallace and

Dossett (1973):

· Change is a process;
· Change is accomplished by individuals;
· Change is a highly personal experience;
· Change involves developmental growth;
· Change is best understood in operational terms; and
· The focus of facilitation should be on individuals, innovations and the context

(wherein change takes place) (pp. 5-6).

The CBAM model proposed that individuals, irregardless of the particular change or innovation,

pass through seven basic levels of concern: awareness, informational, personal, management,

consequence, collaboration, and refocusing, as they integrate new information or skills into actual

practice (Hord et al., 1987).  This model has been used extensively with schools that are

implementing innovations or innovative practices.

 Wood, McQuarrie, and Thompson (1982) supported the idea that change is a process.

They proposed a five stage model: Readiness, Planning, Training, Implementation, and

Maintenance (RPTIM) for designing effective teacher inservices.  Joyce and Showers (1982)

concurred with the idea that change is a process. They suggested that  suggested that coaching can

facilitate the acquisition of new behaviors acquired during the change process.

  Studies by Berman and McLaughlin (1978), and Lawerence (1974) presented the view

that the likelihood for success is enhanced if those involved in the change process provide input

and feedback regarding whatever change is being implemented.  Asher (1967) stated that,
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ÒIndividuals are more likely to change when they work on problems significant to them and when

they share in the problem solving decisionÓ (p. 13).  These and other researchers (Orlich and

Ezell, 1975) have noted that change is more likely to occur when people can relate the change to a

need.  Moreover, change causes a ripple effect (Wu, 1988).  Change in one part of the

organization causes change in another.  Success breeds success, or, conversely, failure creates

failure.

Barriers to change.  A two year study of the barriers to school reform was undertaken

by SouthEastern Regional Vision for Education (SERVE, 1995).  This study showed that there

are six prevailing obstacles to educational reform in the Southeast:

· Instability of political leadership,
· Poor economic conditions,
· Stop and start reforms,
· Inability to reach consensus on goals,
· Under-investment in training, and
· Lack of trust.

Another concern that...

...loomed so large on the education horizon that SERVE commissioned a separate
study to review the issues and recommend a new framework for state
accountability system...was the tendency toward rapid implementation of Òhigh
stakesÓ state accountability systems before goals and standards had been put in
place (p. 1).

Attitude and change.  Attitudes are the result of a personÕs experiences, beliefs, and

background.  Rogers and Shoemaker (1971) defined attitude as a Òrelatively enduring organization

of an individualÕs beliefs about an object that predisposes his actionsÓ (p. 109).

Triandis (1971) categorized attitude formation as having three components: cognitive,

affective, and behavioral.  Human beings are bombarded constantly with streams of information

daily.  The cognitive aspect of attitude relates to the attempts people employ to organize or

categorize information.  While these may be useful strategies, Triandis (1971) felt that

misconceptions can arise, causing people to view the world incorrectly.  The affective domain of

attitude involves the feelings and emotions that people exhibit towards a stimulus.  These may be
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positive or negative.  ÒThe behavioral component (of attitude) involves the personÕs overt

behavior directed toward the object or personÓ (Zimbardo and Ebbesen, 1970, p. 7).  However,

research by Bem (1970) indicated that, contrary to common opinion, behavior caused attitudes.

While relatively constant, attitudes do not exist in a vacuum.  Bem (1970) felt that people

strive for Òcognitive consistency,Ó and in their attempts to resolve external inconsistency may

change their attitudes.  Triandis (1971) and Zimbardo and Ebbesen (1970) likewise felt attitudes

were often in a state of flux.  Although attitude formation can be influenced by verbal information

(Wager, 1979), formation of attitudes or attitudinal change is not easily achieved solely by

rhetorical activities (Festinger, 1964; Greenwald, 1965).  More positive attitude changes in

learners result if the learner is an actual participant (Bem, 1970).  Research by Loyd and

colleagues (as cited in Delcourt and Kinzie, 1993) suggested that (hands-on) experience, if

Òclosely related to attitudes toward computers on the part of middle school students, high school

students, and inservice teachersÓ (p. 40), changes attitudes.  The more an individual becomes

actively involved, the greater the change in attitude and the more persistent is the change in

attitude over time, as compared to a situation in which the individual is placed in a passive

receiver role (Bem, 1970, Festinger, 1957).

Attitudes change in response to interaction with others that we value.  Changes in attitude

may not be immediate, but may require a period of reflection.  ÒAll techniques of attitude change

rely on the assumption that change comes out of conflict, discrepancy, inconsistency, or

discontent with the status quoÓ (Zimbardo and Ebbesen, 1970, p. 20).

Introduction of change into an organization may be in the form of a process, a product, or

an event.  The term ÒinnovationÓ relates to Òan idea, practice, or objective perceived as new by

the individualÓ (Rogers and Shoemaker, 1971, p. 19).  Rhodes (1995, 1996a, 1996b, 1996c)

explored the role of connectivity in organizational change.  He felt that...

   ...any permanent changes in schools can come only from changes in that mental
workplace where personal and organizational routines are stored in the form of
beliefs, assumptions, and previously effective strategies....For systemic value to
override technologyÕs costs in education will require its use as an enabler for the
changed roles and relationships of the new learning environments proposed by
major reform efforts (Rhodes, 1996c, pp. 46-47).  
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The resulting changes associated with introduction of technology into schools and workplace

require a total rethinking of attitudes and behaviors towards the organization.  Although

individual products are involved, the changes needed are so encompassing that technology

changes are perceived as being process innovations: changes that involve organization-wide,

systemic changes (Rhodes, 1996a, 1996c).

Rogers and Shoemaker (1971) envisioned a series of steps as necessary between

awareness and eventual adoption of an innovation.  Likewise, Hall et al. (1973) in their CBAM

model recognized that change proceeds in stages.  They proposed that individuals pass through

seven levels between the awareness stage and successful adoption of a particular innovation.

Rogers and Shoemaker (1971) proposed five attributes as being critical to the acceptance or

rejection of an innovation: (a) relative advantage, (b) compatibility, (c) complexity, (d)

treatability, and (e) observability (p. 137).  Attitudes of individuals may be expected to change

towards these elements as they proceed through the implementation process.

Self-efficacy and change.  ÒCentral to the concepts of ownership and authority is Ôself-

efficacyÕÓ (Talab and Newhouse, 1993, p. 4).  Self-efficacy, also known as expectancy efficacy,

refers to personal judgments of oneÕs capability to organize and implement actions in specific

situations that may contain novel, unpredictable, and possibly stressful features (Bandura, 1977,

1981, 1982).  ÒIn forming efficacy judgments, people take into account factors such as perceived

ability, task difficulty, effort expenditure, performance aids, and outcome patterns (Schunk,

1984, p. 48).  High correlations often are found between reported self-efficacy and subsequent

performance (Bandura, 1977; Bandura and Adams, 1977; Bandura, Adams, and Beyer, 1977).

Berman and McLaughlin (1978) found that self-efficacy for teachers was strongly associated

with increased student learning and the percentage of program goals achieved.

Research by Delcourt and Kinzie (1993) with teacher education students and practicing

teachers who use computer technologies suggested that greater experience and more positive

attitudes were related to higher levels of self-efficacy.  Kinzie, Delcourt, and Powers (1994)

developed an instrument to measure attitude and self-efficacy for a broad group of computer
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technologies across undergraduate disciplines.  For the population they measured, they concluded

that Òattitudes toward computer technologies, along with experience...are critical areas for

examination in the study of self-efficacyÓ (p. 766).  These results, they felt, indicated that

training and experience with a new technology positively affects feelings of confidence for

educators who subsequently use that technology. 

Based upon previous research involving the role of efficacy expectations, Hill, Smith, and

Mann (1987) concluded that self-efficacy was linked to intentions and subsequent enrollment in

computer science courses. Results reported by Schunk (1981) suggested that perceived self-

efficacy was related to academic success.  Brophy (1979) reported that Òthe more successful

teachers have a Ôcan doÕ attitude, perceiving their students as capable of learning the material, and

themselves as capable of teaching it to them effectivelyÓ (p. 737).  Talab and Newhouse (1993)

reported results of Gibson and Dembo, who claimed that teachers who internalize a concept

employ that concept more effectively.

Systemic School Reform in the 90s

Reculturing/restructuring.  According to a number of educators and policy makers

(Fullan, 1993; Clark and Astuto, 1994), approaches to teaching and learning must be changed

fundamentally if schools are to meet the needs of an information-based society.  According to

Sheingold (1991)...

...teaching (in an information-based society) will involve less telling and more
supporting, facilitating, and coaching of students; learning will become, Ònot the
acquisition of a stable body of facts and truths, but rather a dynamic process of
understanding knowledge and its human creation (p. 19).  

Fundamental to this view is the premise that learning will change from a teacher-centered

effort to a student-centered, learning-centered, constructivist enterprise.  For this to occur,

nothing short of systemic reform is needed.

Fullan has addressed the issue of the changes he felt were needed for education in

numerous publications (1981, 1982, 1985, 1992, 1993,  1994, 1996).

There is an overwhelming amount of evidence that educational change is
inherently, endemically, and ineluctably non-linear  [italics].  This means that the
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most systemically sophisticated plan imaginable will unfold in a nonlinear,
broken-front, back-and-forth manner.  It will be fragmented (1996, p. 421).

Fullan believed that non-linearity was built into the dynamics of the educational changes he

envisioned.  ÒNo amount of sheer brilliance, authority, or power could possibly resolve the

problem of nonlinearity because it is organically part and parcel of the way complex societies

must [italics] evolveÓ (1996, p. 421).  He supported systemic reform for education, but not an

orchestrated format for systemic reform.

A new realization about systemic reform has entered the equation.  Not only does
the education system need to become more coherent internally, but it must also
become more coherently related, as a system, to other social and economic
services and agencies (1996, p. 421).

He continued, asking the question, ÒWhat can the top and the bottom do in combination that will

maximize the impact of learning outcomes?Ó (p. 421).

What Fullan viewed as systemic reforms were those that increase the capacity of systems

to manage change on a continuous basis.  For these reforms to be successful, large numbers of

individuals must commit.  Therefore Fullan advocated seeking those strategies that Òare most

likely to mobilize large numbers of people in new directionsÓ (1996, p. 423).  He noted that two

powerful sets of strategies now in place, networking and reculturing/restructuring, could effect

large scale systemic change in schools.  The strategic and tactical features of networking assumes

that...

...people need integrating (coherence-making) mechanisms, that continuous skills
development is essential, that people need to experience new kinds of
environments with regard to pressure and support, and that change requires
external facilitation to support internal capacity building (1996, p. 422).

Reculturing involves developing new values, beliefs, and norms about teaching, learning,

assessing, and about the roles of teachers.  Restructuring is associated with changes in the roles,

structures, and climate that enable new cultures to thrive.  These sets of strategies, according to

Fullan (1996), can help develop and mobilize the conceptions, skills and motivation among

educators.  In the process, they can help create a Òcritical massÓ of individuals who are

committed to making needed radical changes in teacher preparation, in the design and culture of
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schools and in the role of the teacher.  According to Fullan, Òthe role of the teacher of the future

will be both wider and deeper, involving at least six domains of commitment, knowledge, and

skills: teaching and learning, collegiality, context, continuous learning, moral purpose, and change

processÓ (1996, p. 422).

Technology as a catalyst for change.  Mehlinger (1996a, b) envisioned technology

serving as a catalyst for reform efforts.

Information Age technology is like...(a) volcano.  It is changing the landscape of
American culture in ways we either take for granted or scarcely notice....The use
of the new technologies will have a profound effect on schools.  The very
relationship between students and teachers will be challenged because the
technologies enable learners to gain control of their learning....Schools will be
unable to resist the new technology.  And they will be profoundly changed
thereby (1996a, p. 400; p. 402).

 Sheingold (1991) shared these views.  ÒTechnology tied to learning and teaching...can be still

more powerful (than it currently is) if its use is encouraged and supported in environments in

which change, reorganization, and reflective experiments are valuedÓ (p. 27).  Like Fullan,

Sheingold argued for coherence of educational goals, approaches, tools, and structures.

 The conclusions of a 1994 study conducted by an independent technology consulting

firm, Interactive Educational Systems Design, Inc. (1996), provides confirming support for the

role of technology in school reform.  Their report, based on 133 research reviews and reports of

original research projects, covered research on educational technology that had been conducted

from 1990 through 1994.  Some of the conclusions of that study were:

· Educational technology has a significant positive impact on achievement in all
subject areas, across all levels of school, and in regular classrooms as well as
those for special-needs students.

 
· Educational technology has positive effects on student attitudes.
 
· The degree of effectiveness is influenced by the student population, the

instructional design, the teacherÕs role, how students are grouped, and the
levels of student access to technology.
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· Technology makes instruction more student-centered, encourages cooperative
learning, and stimulates increased teacher/student interaction.

 
· Positive changes in the learning environment evolve over time and do not occur

quickly.

Technologies that included pre-packaged, teacher-proof, computer-based instruction units

drove former reform efforts.  Current reform actions perceive technology as a tool to help

teachers and students achieve greater connectivity, foster new interaction patterns, transform

data and information into institutional knowledge, and optimize a school districtÕs resources by

matching the needs and strengths of its staff with the needs and strength of the community

(Sheingold, 1991; Hannafin and Savenye, 1993; Milone, 1996; Rhodes, 1996c).  As such,

technology can be a catalyst for change; it can help the institution Òlearn.Ó

Schools as learning organizations.  The American Association of School

Administrators (AASA) and the Northern Telecom Integrated Community Networks Group

sponsored a seminar in 1994 that provided participants a forum for exploring how Òa complete

educational organization can function when using already-available information technologies to

take advantage of the natural interdependence of individualsÕ roles in the schools and

communitiesÓ (Rhodes, 1996c, p. 45).  One of the underlying assumptions of the discussions

was,  ÒIf an organization is a system of connected people, that organization then can be reshaped,

restructured, or reformed by changing the information and communication interactions and

patterns among those peopleÓ (Rhodes, 1996c, p. 47).  Seminar participants concurred that

Òschool practitioners need technological and process scaffolds that support the mental stretching

required when what used to work no longer doesÓ (p. 47).

For this to happen, new roles need to be established for all participants in an

organization.  Deal (1986) stated, ÒIf we accept the idea that schools are complex human systems

where goals and roles, power and conflict, human needs and skills, symbols and meaning all play

a central role, approaches to reform take on a new castÓ (p. 5).  Louis, Kruse, and Raywid (1996)

wrote, ÒWhen schools are seen as learning organizations and professional communities, attention

is focused on teachersÕ work as a key instrument of reformÓ (p. 9), thereby allowing the principal
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to lead from the center rather than from the top of the organization.  ÒThe Ôlearning

organizationsÕ required for survival in todayÕs dynamically changing world are not possible until

we can create connected organizations of learnersÓ (Rhodes, 1996c, p. 47).

 Moreover, in schools that function as learning organizations, the image of the role of

technology changes.

When we viewed technology in school through our Òold lens,Ó or paradigm, we
tended to think of ÒinfrastructureÓ as things--tangible objects, materials, buildings,
equipment, and wires.  But from a system perspective (the new paradigm), the
permanent infrastructure lies in the relationships between the parts required to
accomplish the systemÕs purposes (Rhodes, 1996b, p. 39).

Information technologies can support the scope and depth of collaborative
knowledge-building required for schools to develop the capacity to change
themselves (Rhodes, 1996c, p. 48).

Rhodes suggested that educational leadership for internal uses of technology to create person-to-

person, technology-supported and facilitated infrastructures will need to come from the private

sector--a group that already has an established and successful experience base with such

applications.   He envisions the need for creation of a new form of learning partnership--one

involving AmericaÕs public and private sectors.  Both these groups share a common purpose.

They both need to develop an understanding of how to support the learning and acquisition of

skills that they both require of todayÕs students, who face an ever-changing world of work.

Successful school reform efforts: Reports of two projects.  Two recent studies

document successful reform efforts.  Apple Computer has conducted a 10-year project in

multiple sites, Apple Classrooms of Tomorrow (ACOT).  This project was designed to carry out

long-term research and development on productive uses of technology in K-12 schools.

Students, teachers and families involved in this study have wide-spread access to computers.

What was observed over time was that teachersÕ beliefs and practices changed as they moved

from entry, to adoption, and then to adaptation, appropriate to an innovation mode. (Fisher,

Dwyer, and Yocam, (1996).  Teachers changed their mode of instruction from one employing

direct instruction towards one using inquiry-driven, knowledge-construction strategies; they
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changed their assessments to include more criterion-referenced and open-ended assignments.  In a

review of this project, Mehlinger (1996a) wrote:

Classroom observers noticed changes in the behavior of teachers and students.
Students were taking more responsibility for their own learning, and teachers were
working more as mentors and less as presenters of information....But perhaps the
most important finding was the difference exhibited by these students in how they
did their work.  The ACOT students routinely and without prompting employed
inquiry, collaboration, and technological and problem-solving skills of the kind
promoted by the school reform movement (pp. 404-405).

Dwyer (1994) commented on the findings of this project:

As time with the project increased, the catalytic impact of technology in these
environments can not be underestimated.  We have watched technology
profoundly disturb the inertia of the traditional classroom....Technology stands
out in our classrooms as a symbol to teachers, parents, and students that
schooling can and will change (p. 9).

The second project involved a case study of nine sites and was conducted by Means and

Olson (1995a, b) for the U.S. Department of EducationÕs Office of Educational Research and

Improvement (OERI).  All sites met the following criteria: (a) they were using technology to

enhance restructuring of the classroom to meet studentsÕ needs, and (b) had a population of

economically disadvantaged students.  Project-based activities employing higher-order skills

(such as design, composition, and analysis), as well as the more basic skills of writing, formed the

centerpiece of the project.  This study showed that teachers found technology supported their

efforts by:

· adding to the studentsÕ perception that their work is authentic and important,

· increasing the complexity with which students can deal successfully,

· dramatically enhancing student motivation and self-esteem,

· making obvious the need for longer blocks of time,

· creating a multiplicity of roles,

· instigating greater collaboration, and

· giving teachers additional impetus to take on a coaching and advisory role. (p. S-2).



Jean P. McNeal                Chapter 2. Review of Literature 34

In addition, Means and Olson reported that teachers felt that technology increased their

pedagogical skills and provided dividends in terms of their own professional growth--even though

the technology-supported classroom projects required a great deal of time and effort.

In both the ACOT and OERI studies, technology has played a critical role in restructuring

of the schools involved.  New roles were created for both teachers and students.

Future research efforts.  Research into the effectiveness of an innovation generally is

judged by the standards of quantitative research that seeks to Òestablish relationships among

phenomena by careful, objective measurement, the use of established statistical procedures, and

by accounting for all the variables that could be involvedÓ (Tiffin and Rajasingham, 1995, p. 11).

The quantitative approach, with its focus on measuring what exists within a given paradigm, not

what could exist, may actually hinder determining the effectiveness of an innovation like use of

technology in the classroom.  Innovations offer possibilities of what can exist.  Thus, according

to Tiffin and Rajasingham, what is needed is Òa new paradigm with new standards and outcomes,

something that may have no resemblance to classrooms as we know themÓ (p. 12).  A new

paradigm cannot be evaluated in terms of the old paradigm from which it shifts (Kuhn, 1962).

ÒQualitative research which allows for a more subjective and intuitive approach to the study and

description of the complexity which characterizes (sic) human phenomenaÓ (Tiffin and

Rajasingham, 1995, p. 11) offers an alternative approach for studying educational innovations

and has Òbecome common in recent years in the education departments of universitiesÓ (p. 11).

Changes in the type and uses of technology are occurring rapidly.  Proof of the

effectiveness of a given method may no longer be relevant or may have little external validity by

the time the results are known.  Further, many studies are context and process-dependent.  In

1990, Philip Jackson, the president of the American Educational Research Association, called for

Òmarrow boneÓ thinking and new approaches in educational research (Jackson, 1990) that involve

a naturalistic approach and qualitative research methodology.  Burge (1990) applied JacksonÕs

arguments for employing qualitative research strategies in research studies involving distance

education.

Leadership in Education: Requirements for the 90s
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The thrust for school restructuring and reorganization has its basis in the intense

transformations that have permeated society in the last several decades of the 20th century.

Transactional leadership, popular in the 70s and 80s with its emphasis on supervision and

administration, only works Òwhen both leaders and followers understand and agree about the

important tasks to be performedÓ  (Mitchell and Tucker, 1992, p. 31).  Traditional leadership

patterns need to change.  Weakening social and cultural support for schools, coupled with a belief

that student and teacher attitudes and behaviors must change to meet the challenges of an

information society, have made leadership the Òdominant theme in school improvementÓ

(Mitchell and Tucker, 1992, p. 34).  The educational contract for 19th century schooling,

designed to produce workers and citizens who would advance the economy by following the

rules of machine and factory-driven production, does not serve as the educational covenant for

the 21st century (Marshall, 1995).

A number of researchers (Avolio and Bass, 1988; Sarason, 1990; Leithwood, 1992;

Wheatley, 1992) have suggested that linear, predictable, hierarchically controlled and rigidly

structured organizational practices no longer are valid to respond to the complexities inherent in

the world of today.  According to Marshall (1995), Òeducational leaders for the 21st century

must re-invent two things: our institutions and ourselvesÓ (p. 8).  Marshall believed that the

current context of education...

...must allow for the emergence of self-organizing systems that are held together
by a compelling and shared vision of what they can become, by a deep set of core
values, and by a commitment to goals and objectives, collaboratively established,
collectively assessed, and individually supportedÓ (p. 13).

According to Fullan (1993), Òchange occurs when enough kindred spirits coalesce in the

same change directionÓ (p. 143).

In her highly acclaimed book, ÒLeadership and the New Science,Ó Wheatley (1992)

likened the failure of many current organizational practices to the failure of Newtonian physics in

being able to explain processes that underlie matter.  Wheatley employed extensive cross-

disciplinary thinking adapted from Òthe new scienceÓ--the discoveries and hypotheses in biology,

chemistry, and physics that challenged fundamental world views--to organizational change.
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Noting that the characteristics and energy flow of subatomic particles change according to their

environment, Wheatley suggested altering hierarchical organizational structures in order to bring

new life to organizations.  For schools, this means allowing new educational linkages between

schools, families and communities to evolve, ones that may involve uncertainty in the process of

self-renewal, but which allow a Òjourney of mutual and simultaneous explorationÓ (Wheatley,

1992, p. 151).  In an interview for ÒThe School Administrator,Ó Wheatley elaborated on her view

of the role of a school leader for todayÕs challenges, saying,

ÒI believe the destiny of every organization is to become a learning, living
organism that can change constantly as neededÓ  (Quoted in Steinberger, 1995, p.
16).

ÒI think...the function of the leader...is one of conscience, of holding up for people
or reflecting back to them what has been decided as a purpose.  It means asking,
ÔIs what we are doing, if observed from the outside, congruent with who we say
we are trying to become?ÕÓ (Quoted in Steinberger, 1995, p. 20).  

 Concepts like ÒrestructuringÓ or Òre-inventing school organizationsÓ are embodied in the

transformational leadership approach to school improvement (Mitchell and Tucker, 1992).

Transformational leaders feel responsible for redefining educational goals and articulating a vision.

According to Leithwood (1994), transformational leadership is better able than hierarchical

governance to provide the energy and support needed to sustain schools operating under the

context of a school-restructuring agenda.  This is especially true when the means and ends are

uncertain--as they are with broad goals like Òcreating schools that are more responsive to the

demands of the 21st centuryÓ (p. 501),  or restructuring schools to stress higher-order thinking

skills.  Transformational leadership practices (a) engage stakeholders through a climate of

commitment, (b) develop a widely shared vision for schools that provides individualized support

and intellectual stimulation, (c) create productive work cultures, and (d) distribute responsibility

and power for leadership widely throughout a school.

The essential qualities of individuals who exhibit successful transformational leadership

are similar to those proposed by Dede (1993) for individuals that are needed to lead education

through this next reform movement.  These attributes include:
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· envisioning opportunities in a rapidly changing environment;
 
· displacing cherished misconceptions about teaching and learning and shifting

communities to alternative visions for education that involve new roles for
educational stakeholders, development and implementation of instruction-
oriented technologies, and experiential applications;

 
· inspiring others to work towards a shared vision for the future that diverges

from the past; and
 
· sharing the authority for leadership.

Schools must become learning environments; all students must have opportunities to develop

communication, critical thinking, technological and personal skills that are vital for success in a

high-tech, information-oriented society.  Dede (1993) advocates for everyone to lead, always.  If

indeed that situation exists, Òeducational technology could be the driveshaft for restructuring

education and shaping a bright future for our societyÓ (p. 11).

What is noteworthy is that DedeÕs attributes for leadership involving educational

technology do not include technical expertise.  Vision and inspiration are what are needed for

leaders.  Dede viewed managerial skills as distinct from leadership skills.  ÒCompetent managers

are adept at organizing operations so that an institutionÕs efficiency in accomplishing plans is

optimizedÓ (p. 9).  Leithwood (1994) did not distinguish the role of manager from that of leader

and stated,  ÒDistinctions between management and leadership cannot be made in terms of overt

behavior....Transformational effects depend on school leaders infusing day-to-day routines with

meaning and purpose for themselves and their colleaguesÓ (p. 515).

  Despite their differences, Wheatley, Dede, and Leithwood share the views proposed by

Senge (1990) who wrote,

The nature of successful organizations will be those that are Òlearning
organizations,Ó where people continually expand their capacity to create the
results they truly desire, where new and expansive patterns of thinking are
nurtured, where collective aspiration is set free, and where people are continually
learning how to learn together (p. 3).  

Change Facilitators
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Definition.  In a systemic, learning organization, various individuals assume the role of

change facilitators.  They are the people who have the ability to help implement--and sustain--

the change process.  Hall and Hord (1984) identified six categories of interventions that they

called Òcategories game plan componentsÓ (GPC), which change facilitators use.  These categories

are (a) developing supportive organizational arrangements, (b) training (staff development), (c)

consulting and reinforcing, (d) monitoring, (e) communicating, and (f) disseminating information

about the innovation.

In transformative leadership, leaders and followers are joined in pursuit of common goals.

New leaders may arise.  Hord, Rutherford, Huling-Austin, and Hall (1987) reported that early

studies using their Concerns-Based Adoption Model (CBAM) assumed principals to be the only

Òkey to changeÓ in the school.  ÒTo our surprise, we found others...playing significant roles in

support of teacher changeÓ (p. 84).  Hord et al. identified these people as second change agents,

or second change facilitators (CF).  ÒThe second CF was sometimes the assistant principal,

sometimes department or grade-level chairs, resource teachers, or teachers on special assignmentÓ

(p. 84).

For Leithwood (1992), transformational leadership, emphasizing the empowerment of

oneÕs colleagues, encourages school administrators to focus energy on the capacities and motives

of other individuals.  Rather than to concentrate solely on the frontline staff to provide direction,

these other  individuals then would be in a position to offer additional direct leadership within an

organization.

The CBAM model of Hall, Wallace, and Dossett (1973) focused on the changes

individuals undergo during the innovation process.  A newer theory, Organizational Development

(OD), recognized these changes, but maintained that the emphasis should be on the system,

rather than on the individual.  Fullan (1993), a leading researcher on OD as it applies to schools,

suggested similar forces acting on both individuals and schools as they adapt to change.

Wheatley (1992) likewise defined change in terms of forces acting on the organization.

Role of principal as a change facilitator for technology.  Restructuring of schools

means redefining the roles for both principals and teachers.  The role of the principal as an
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instructional leader or agent for change has been well documented in the literature (Blumberg and

Greenfield, 1980; Bossert, Dwyer, Rowan, and Lee, 1982; Lightfoot, 1983).  Bennett (1996), in

an article on schools, technology and educational leadership stated, ÒIf technology is to be

integrated into the school curriculum, the meaning of educational leadership and the role of the

school principal within a technological paradigm must be redefinedÓ (p. 57).

 First and foremost according to Bennett (1996),  principals need to define a technological

mission.  Following that, principals must act on their vision for technology; they must develop a

plan to minimize negative influences and maximize positive opportunities for promoting

technology at their school.  Collaborative goal setting and planning that includes all stakeholders

must ensue.

Principals must send a strong, repeated message emphasizing the importance of
technology to teachers, students, parents, and community and business
organizations...Most important, principals must model the message by becoming
active participants in whatever programs are established (Bennett, 1996, p. 61).  

The Office of Technology Assessment (U.S. Congress, 1989, 1995), in their reports on teaching

and technology, concluded that administrators who are knowledgeable and comfortable with

technology become leaders in implementing technology into their schools.

Empowerment of teachers in restructuring schools.  Empowerment is a construct in

organization life that emerged in the 1980s and now is a dominant theme in all types of

organizations, including business, industry, service  organizations--and schools (Lightfoot, 1986;

Maeroff, 1988).  It can be defined as Òthe act of building, developing, and increasing power

through sharing and collaboratively working togetherÓ (Wilson, 1993, p. 727).  Wilson

summarized BlockÕs theory on empowerment that centered on the need for individuals to have a

sense of autonomy.

Individuals...need to (a) be concerned with service to other and less concerned
about receiving external rewards; (b) have the courage to take action and do what
they think is right; (c) express to others their ideas and feeling; (d) be willing to
listen to others and engage in discussions that promote growth through knowledge;
and (e) relate to others in an open, honest, nonmanipulative manner (p. 728).

http://www.wws.princeton.edu/~ota/


Jean P. McNeal                Chapter 2. Review of Literature 40

Studies by Leithwood and Jantzi (1991) demonstrated a sizable influence of

transformational practices on teacher collaboration.  Leithwood (1992) reported that another of

his studies, Leithwood et al. 1991, Òdemonstrated highly significant relationships between

aspects of transformational leadership and teachersÕ own reports of changes in both attitudes

toward school improvement and altered instructional behaviorÓ (p. 12).

Erlandson and Bifano (1987) recommended that restructuring be employed to diminish

hierarchical differences and allow teachers professional autonomy and genuine collegial

involvement in decisionmaking.  They asserted that Òthe most effective principals are those

whose teachers have ownership in the mission of the school and a vital interest in its effective

implementationÓ (p. 35).  De Frank (1993) echoed this view, and stated,  ÒThe feeling...is that

any real, positive change must involve teachers empowered to help analyze the need for change

as well as plan, implement, and institutionalize itÓ (p. 60).

Sergiovanni (1987, 1989) showed strong support for the empowerment of teachers.  He

viewed teachers as leaders and the principal as a Òcultural leader of leaders who uses power and

authority to drive toward educational ends rather than to control peopleÓ (1989, p. 110).

Fullan, Bennett, and Rolheiser-Bennett (1990) stated that Òsystemic and cultural change

in schools as workplaces and in teaching as a profession are intimately linked; and these links

represent a powerful route to educational reformÓ (p. 19).  Their framework model for school

improvement placed the Òteacher as learnerÓ in the center, bounded on one side by classroom

improvement, and other by school improvement.  They suggested that progress requires that

individuals interact with others and build systematic links across classrooms.  ÒSustained,

cumulative improvements at the classroom and the school level, by each and every teacher in the

school, are required to meet the challenge of our collective vision of the potential of schoolsÓ (p.

19).  Moreover, Fullan, Bennett and Rolheiser-Bennett felt that as teachers gained more

experience with an innovation, their sense of efficacy would be enhanced, a feeling shared by

White (1992).

 When teachers receive validation for their efforts, i.e. become empowered, they receive

the incentive to continue working with an innovation (Rogers, 1983), thereby markedly increasing
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the probability that the innovation will become integrated into a teacherÕs set of practices and,

ultimately, into the structure of the school (Erlandson and Bifano, 1988; Mertens and Yarger,

1988; Fullan, 1993).

In their summary of research on teacher empowerment, Erlandson and Bifano (1987) gave

the following advice to principals:

1. Structure your school organization in such a way that hierarchical differences
are diminished and teachers have professional autonomy and genuine collegial
involvement in decisions.

 
2. Proceed with caution since not all teachers are prepared to assume such a

collegial relationship (p. 35).

Role of technology as a change facilitator.  Educational settings traditionally have been

places where disconnects in purpose, space and time have hindered interactivity, even among

people who share common interests.  Rhodes (1996c) believed technology could be the unifying

force for developing sustainable people-to-people infrastructures in schools (and organizations)

as they adapt to changed roles and attempt to change themselves.  Information technologies can

serve Òfirst as obvious connectors between those who have needed knowledge and experience,

and second, as ÔplatformsÕ to support the development within the organization of new

knowledge from new experiencesÓ (p. 48).

Currently, the installation of telecommunications networks across school, county and

state boundaries is fostering new interactions among both students and educators.  In the process,

it is changing the way education is delivered and information is exchanged (Sullivan, Jolly, Foster,

and Tompkins, 1994; Ivanovic, 1995; Itzel, 1996; Schatz, 1996; West, 1996).

Staff Development

Although technology has transformed how business operates, it has not changed

education as rapidly as proponents envisioned (Solomon and Solomon, 1995).  ÒThere are many

forces maintaining the status quo.  When change occurs, it is because some pressure has built up

that leads to actionÓ (Fullan, 1992, p. 25).
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Research shows that Òwhen teachers believe technology addresses a need, solves a

problem, makes life easier, or offers information that they canÕt get otherwise (or as easily) [sic],

they will use itÓ (Solomon and Solomon, 1995, p. 38).  Creating a critical mass of teachers to give

technology a try, however, is a challenging issue.  The answer, according to Solomon and

Solomon (1995) lies in improving staff development.

Attributes of effective staff development design have evolved through numerous research

studies over the years. Guskey (1979, 1985, 1986), in his research on change, concluded that

staff development is a critical component in almost every proposal for initiating change in

teaching and learning processes.  Accompanying research in learning theory over the years has

altered the methods used in delivering staff development in ways that make it more effective.

The ideas of Gagne (1985), who has written extensively about learning, reflect an instructional

systems design approach to staff development.  For Gagne, learning represented the

identification of the internal processing that occurs as individuals move information from short-

term to long-term memory over a period of time.  It is a change in human disposition or

capability that lasts over a period of time.

Current recommendations for professional training programs state that theory and

specific knowledge about a proposed change to an institution be provided to participants, as well

as hands-on sessions for individuals to learn, practice and refine their new skills over a period of

time.  Promotion of collaborative interactions and provision for on-site technical support during

the implementation phase are other characteristics of effective staff development programs

(Solomon and Solomon, 1995; National Commission on Teaching & AmericaÕs Future, 1996;

Texas Staff Development Council, 1996).  Often considered as an afterthought, evaluation is an

essential component of any staff development program (Orlich, 1989) and should be part of the

planning process.

Professional development models currently being advocated fit the education model

known as androgogy, characterized by Knowles (1975) as the art and science of helping adults

learn.  With the learner as the central focus of activities, androgogy shares many similarities with
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constructivism, a model proposed for learning wherein learners construct their own meaning

based upon experience (Jonassen, Davidson, Collins, Campbell, and Haag, 1995).

We know that adults donÕt learn very well by being Òtalked atÓ....They learn best
when theyÕre allowed to talk about the subject, to relate it to their own
experiences, and to discover for themselves the validity and usefulness of the
skills or knowledge in question.  Above all, they learn better when they get to
practice doing the thing weÕre supposedly teaching them to do (Shaw, 1995, p.
62)

 One of the recommendations of the National Institute for Science Education (NISE, 1996), is

that instructional methods used to train math and science educators incorporate adult learning

principles.  NISE advocates that trainers include constructivist principles and provide

opportunities for teachers to construct their own knowledge by becoming immersed in math and

science processes.

Research has identified the following attributes of effective staff development design, as

represented in Table 1:
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    Table 1.  Theoretical Support for Critical Features of Staff Development

Attribute Theoretical support
¥ Incorporates a balance between the
objectivist, symbolic reasoning
approach to knowledge and a situated
learning approach to cognition

Bredo, 1994; Jonassen et al, 1995.

¥ Is experientially based Wood and Thompson, 1980;
Sparks, 1983; Guskey, 1985;
Stallings, cited in Fullan, 1991.

¥ Incorporates available knowledge base Loucks-Horsley, Stallings, cited in
Fullan, 1991.

¥ Involves problem solving and
reflection

Stallings, cited in Fullan, 1991;
Clark and Yinger, cited in Fullan,
1982.

· Utilizes outside professional support in
technical areas

Berman and McLaughlin, 1978,
1980; Fullan, 1981; Cox, 1983;
Loucks and Zacchei, 1983;

¥ Includes the general components of
training: presentation, modeling or
demonstration, practice, feedback, and
coaching

Joyce and Showers, 1980, 1981.

¥ Occurs in a risk-free, informal
atmosphere, with interaction among
learners

Wood and Thompson, 1980;
Fullan, 1982.

¥ Promotes collaboration with others and
continued coaching during the
implementation stage by peers

Joyce and Showers, 1981; Showers,
1985.

¥ Allocates resources for released time
during the instructional day for staff
development

Tanner, Canady, and Rettig, 1995.

¥ Involves the principal in the
technology training (Implementation of
innovation is directly related to
immediate administrative support)

Carlson, cited in Orlich, 1989;
Havelock, cited in Orlich, 1989;
Bennett, 1996.

¥ Creates a Òcritical massÓ of advocates
before an ÒinnovationÓ is implemented

Greenwood, Mann, and McLaughlin,
cited in Orlich, 1989;  Orlich, Cited
in Orlich, 1989; Floden, Goertz and
OÕDay, 1995.

¥ Meshes innovation and those who will
be implementing the adoption

Rogers, 1962, 1983.

¥ Plan for evaluation Hall, Loucks, Rutherford, and
Newlove, 1975; Little, 1984;
Scriven, cited in Orlich, 1989.

Enthusiasm generally is high during the formal training and informal practice sessions.

According to Fullan (1992), a combination of pressure and support is needed to move individuals
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forward in the implementation process in order to counteract a ÒdipÓ that occurs as individuals

return to the classroom.  Turner (1994) reported on this Òdip,Ó stating,

Those courageous enough to experiment with implementation are likely to
encounter feelings of inadequacy, uncertainty, and insecurity engendered by gaps
in burgeoning knowledge and concepts, unseasoned skills, and unanticipated
problems associated with implementation (p. 10).

Collegial interaction among the participants, opportunities for problem solving coupled with time

for reflection, and availability of further support and coaching in a non-threatening environment

promote further progress towards adoption of the innovation (Joyce and Showers, 1981, 1982).

The period after staff development, when individuals have the opportunity to practice

and Òplay withÓ the innovation, is the critical phase for implementation of an innovation.  It is

during this period that individuals involved in the project often change their beliefs and behaviors,

and ultimately, even their attitude, towards the innovation (Fullan, 1992).  Fullan (1992) believed

that successful change involved a combination of factors.

The characteristics of the nature of the change, the make-up of the local district,
the character of individual schools and teachers, and the existence and form of
external relationships interact to produce conditions for change....It takes a
fortunate combination of the right factors--a critical mass--to support and guide
the process of re-learning, which respects the maintenance needs of individuals
and groups and at the same time facilitates, stimulates, and prods people to change
through a process of incremental and decremental fits and starts on the way to
institutionalizing (or, if appropriate, rejecting) the change in question (p. 26).

Continued support of individuals engaged in staff development activities is critical.

Guskey (1986) wrote, ÒTeachers who...gained evidence of improvement in the learning outcomes

of their students expressed more positive attitudes toward teaching and greater personal

responsibility for their studentsÕ learning---similar to a sense of self-efficacyÓ (p. 8).  Kinzie,

Delcourt, and Powers (1994) showed that experience and frequency of use, correlated with

positive attitudes towards use of computer technologies, served as predictors of self-efficacy.

Guskey (1979) believed that only changes in teachersÕ classroom practices that led to changes in

student learning outcomes effected a change in teachersÕ beliefs and attitudes towards an

innovation.  Once teachers have changed their beliefs about the innovation, they tend to generate
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new meaning, understanding, and attitude towards the innovation (Rogers, 1983; Fullan, 1992).

ÒWhat Matters Most: Teaching for AmericaÕs Future,Ó a report based on a two-year study by

the National Commission on Teaching & AmericaÕs Future (1996), proclaimed that access to

high-quality preparation, induction, and professional development is a teacherÕs right and must

be available to all because, ÒWhat teachers know and can do makes the crucial difference in what

children learnÓ (p. 5).

Distance Education

Rationale.  Society is undergoing a dramatic transformation in the way people

communicate.  Rapid developments in digital and fiber optic technologies allow any kind of

information or service to be available, any time, anywhere in the world.  According to Hanson

(1995), two factors have combined in recent years to make education using telecommunication

technologies a rapidly growing component of education.

The first is the current educational restructuring movement, which contends that
schools are out of step with the times and that nothing less than a major
restructuring will make a difference.  The second factor is the explosion in the
amount of information available to teachers and students (p. 8).

 As industrial societies become information societies, conventional communication

systems become information systems.  Computers and networks of telecommunications systems

are used to move information, be it at a global, national, organizational, group, interpersonal or

personal level.  Learning is no longer confined to a classroom.  Telecommunication technologies

have expanded the world for the learner and have provided multiple ways of transferring

information and of enabling shared virtual activities and experiences.  Because society is changing,

schools are changing.  In todayÕs evolving information-based society, a paradigm shift is taking

place, one that challenges traditional educational patterns.  The rapid declines in cost and

improvements in the telecommunication technologies have created heightened interest in distance

education as a way of providing equity to underserved groups of students and for enhancing

learning opportunities for all students (Barker and Dickson, 1996b).

Definition of distance education.  Moore (1990b) defined distance education as

consisting of Òall arrangements for providing instruction through print or electronic
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communications media to persons engaged in planned learning in a place or time different from

that of the instructor or instructorsÓ (p. xv).  Distance education is a particularly significant

practice for geographically isolated rural schools, where a shift is in progress from isolation and

communication deprivation, to communication access and exchange (Sullivan, Jolly, Foster, and

Tompkins, 1994).  Hall (1990), noting the emergence of distance learning in Third World

countries, stated that distance education is the fastest-growing instructional pattern in the world.

History of distance education.  Throughout the ages, people all over the world have

used technology to make their lives richer and better.  The printing press, an example of a

technological tool that transformed society, expanded the opportunity of learning to the masses.

Print, considered the first type of distance learning, was the medium of exchange for the

Òcorrespondence courses created by universities during the middle 1800s to disseminate learning

beyond the walls of existing institutionsÓ (Brown and Brown, 1994, p. 5).  William Rainey

Harper, the first president of the University of Chicago, is often referred to as the Òfather of

corresponding teaching.Ó  He organized a correspondence program involving Hebrew for the

Chautauqua College of Liberal Arts and established the first university Òcorresponding teachingÓ

department (Garrison, 1989; Hanson, 1995).  In 1969 the Open University was established in

Great Britain (Brown and Brown, 1994), an event that marked the change from correspondence

education to distance education.

Over the years, print has been shown to be an exemplary medium for transfer of

information.  The latest electronic machines of the information age are not just newer technologies

to transport information; they offer the potential to expand and enhance teaching and learning

experiences.  Critical ÒnewÓ elements in distance education efforts (using 2-way audio and video

conferencing systems, supplemented by electronic conferencing) provide opportunities for

interaction between learner and teachers, and between learner and learner through shared virtual

activities and experiences.  The Office of Technology Assessment (OTA) report, Linking for

Learning (U.S. Congress, 1989) stated,

New technological advances and reconfiguration and combination of older
technologies offer an expanding array of learning options.  Distance learning has
changed dramatically in response to new technologies and new needs.
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Technologies for learning at a distance are also enlarging our definitions of how
students learn, where they learn, and who teaches them (p. 4).

Today, almost all states have some form of distance education for K-12 schools (Herrenan-

Cabrara, 1994).  Typical distance learning systems involve a collection of technologies.  Although

two-way audio and video communication can be accomplished by one of several formats,

compressed digital television systems, employing digital transmission over terrestrial telephone

systems (either fiber optic or copper) appear to be gaining in popularity for cooperation

networks involving two to ten or more schools linked together (Barker and Dickson, 1996a).

Additional communication between the instructor and students may involve use of fax machines,

computer communications using e-mail and computer conferencing software, as well as the

traditional modes of print, multimedia, and telephones (Dede, 1994).

Worldwide, distance education has had a major impact on education.  Besides the Open

University in England, other large distance education programs exist in Israel, China, Korea,

South Africa and throughout the European Union (Perraton, 1982; Hanson, Maushak, Schlosser,

Anderson, Sorensen, and Simonson, 1996).  ÒTodayÕs open systems vary in character from the

purely electronic, high speed networks, to the more conventional methods of distribution such as

correspondence packages in printÓ (Crilly, 1996, p. 17).

Several recent reviews give a good summary of the literature on distance education as it

has progressed through various communication modes such as radio, educational television,

satellite, video, to current interactive technologies (Moore, 1990a; Schlosser and Anderson, 1994;

Hanson, 1995; Sherry, 1995; Hanson, et al., 1996;).  The lack of two-way communications in

radio and television broadcast systems was a major barrier to their being widely used for distance

education.  As more sophisticated interactive communications technologies became available,

they readily were adopted by distance educators (Schamber, 1988; Barron and Orwig, 1993;

Portway and Lane, 1994).

Distance education involves a network of individuals.  Most distance education programs

traditionally have addressed the needs of adult learners.  Collaboration between instructors and

facilitators in programs serving adults ensures that administrative and educational support is
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available to students at receiving sites.  The instructor is involved with the organization of the

course and in the selection and delivery of information.  The facilitator at the receiving site shares

in implementing instruction and is responsible for creating and managing an environment

supportive to learning (Willis, 1992; Granger and Benke, 1995; Gant, 1996).

Theories of distance education.  Numerous efforts have been made to provide a

theoretical basis for distance education in order to describe the structural patterns inherent to

distance education that will allow explanations of its effects (Holmberg, 1985).  In 1986

Holmberg wrote, ÒFurther theoretical considerations will contribute results of a kind to give to

distance educators a firmly based theory, a touchstone against which decisions can be taken with

confidenceÓ (p. 132).  He persisted in recognizing the need for a unifying theory for distance

education, and developed his own theory that contained both predictive and explanatory features.

The requirements which my theory is meant to satisfy are those usually expected
of educational theories, i.e. that they should

1. have internal consistency as logical systems;
 
2. establish functional relationships between the teaching and the outcomes

of learning;
 
3. be acceptable of generating specific hypotheses and predictions; and
 
4. be expressed in such a way that research data capable of possibly refuting

(falsifying) the theory can be collected (pp. 167-168).

Disagreement exists as to whether distance education theory is distinct from traditional

education theory (Kirby, 1995).  In 1986, Keegan classified distance education theories into three

categories:

¥ theories of learner independence and autonomy,

¥ theory of industrialization of teaching, and

¥ theories of interaction and communication.

Other theorists such as Garrison (1989) and Shale (1990) have offered a newer theory that is a

synthesis of existing theories of communication and education.  For these individuals, the concept

of education is the same, whether it occurs in a classroom where the students meet face-to-face
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with an instructor, or in an electronic media environment, separated in distance (and maybe time)

from the instructor.  The technology is transparent.

Kirby (1995) suggested that the differences between the group of theories described by

Keegan (1986), and those of Garrison (1989) and Shale (1990), are due to the context of the

research contributing to the theory, as well as to the attributes of existing distance education

systems.  The majority of the theories reviewed by Keegan (1986, 1990), developed in the 1960s

and 1970s, were applied to educational systems serving adult learners that employed

correspondence or correspondence supplemented by audio-visual or telephone delivery systems.

Simonson (1995) wrote,

If distance education is to be a successful and mainstream approach then distance
education systems should be based on the belief that the more similar the learning
experience of the distant student is to that of the local student, the more similar
will be the outcomes of the learning experience....Those in the field should strive
to use technology and technological approaches to make the experiences of
distance and local learners positive and equivalent (p. 12).

The telecommunications systems in the mid-1990s, with virtual classrooms and two-way

audio and video, offer distance education students experiences much like traditional face-to-face

instruction.  This is especially true for videoconferencing systems currently being delivered to

secondary school students.  Schlosser and Anderson (1994) concluded that as a result of the new

technologies, good education theory and good distance education theory may well be

synonymous.

A critical issue facing education theorists is whether what is defined as knowledge is a

representation that is internally constructed by the learner (the constructivist view), or is the

material that is transmitted by the instructor to the student via an external representation (the

cognitive view).  See Bredo (1994)  for a review of these both theories.  The two confounding

ideas pose a challenge for instructional designers working with distance education programs, as

well as for those using traditional instructional delivery systems.

One of the reasons that a unifying theory for distance education has not emerged may

well be the lack of substantive research that Òlacks any semblance of cohesiveness or directionÓ
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(Dean, Biner, and Coenen, 1996, p. J-2).  Hundreds of media comparison studies support the

finding that the means of delivery of instruction have no effect on effectiveness of that

instruction (Clark, 1994).  Most of this research, unfortunately, is anecdotal in nature and does

not employ strict scientific methodology (Dean, Biner, and Coenen, 1996).

Quantitative approaches may not be the best approach to use to derive a theory.  Dean,

Biner, and Coenen (1996) have suggested that a better approach to addressing the problems

plaguing tele-educational evaluation research is to use a systems approach.  In this model,

Òlearner variables, instructor variables, presentational elements, course content elements, and

outcome variables potentially interact with one another within the context of the distance learning

processÓ (p. J-2).  Other researchers (Moore, 1993; Moore and Kearsley, 1996) have argued for a

Òsystems approachÓ to distance education and advocate that educational resources and processes

using telecommunications should address the desired ends, rather than being used just to

transport a classroom teacher to a remote site.

Other researchers, noting the complex contextual factors operative in schools and in

learning, have argued that qualitative research, with its emphasis on a conceptual, context-

embedded, interpretive inquiry, be included as a research methodology for distance education

(Burge, 1990; Morgan, 1991; Russell, 1991).  Traditional positivist approaches, with an

emphasis on quantitative methods, fail to capture important teaching functions and the climate

operative in different school settings.  ÒEven if a previously found ÔeffectiveÕ learning

environment could be replicated exactly, it would be very unlikely to lead to the same learning

outcomes, even in an identical physical environment using genetic clones of the original teacher

and studentsÓ (Cziko, 1989, p. 20).

 Recognizing that each of the two paradigms, positivistic/quantitative and

naturalistic/qualitative, offer different insight into a research setting, a number of researchers are

now combining the two methodologies (VonPrummer and Rossie, 1990, cited in Burge, 1990).

By employing a mixed-methodology design and triangulating and analyzing the data from each

source, researchers can show convergence in results.  ÒMore recently, authors have broadened the

purposes for mixing methods to include an examination of overlapping and different facets, to use
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the methods sequentially, to find contradictions and new perspectives, and to add scope and

breadth to a studyÓ (Creswell, 1996, p. 189).

Distance education in American secondary schools.  Implementation of distance

education into traditional secondary school settings requires cooperative efforts beyond those

needed for adult learners.  Schools are political and bureaucratic institutions with established

hierarchies. Any change in the established order involves numerous administrative collaborative

interactions and decisions.  For distance education programs involving regional consortia,

additional collaboration is needed between schools and the network coordinator, and among the

participating schools.  Issues that must be resolved include course selection, timing of

programming, certification, and assessment.  There are individual and differing school cultures to

consider.  For successful implementation of distance education in a school program, there must be

a shared understanding among all stakeholders of both the capabilities and limitations of the

delivery system.

Kirby (1995) found little distance education research dedicated to the kindergarten

through twelfth grade (K-12).  Much of what is available has emerged from the U.S. Department

of Education Star Schools Program (U.S. Congress, 1987), first authorized in 1988, and

reauthorized more recently under Title III of the Improving AmericaÕs School Act (PL 103-382;

U.S. Department of Education, 1997).  The Star Schools program has served as a national study

of the change process involving distance education technology.  A wide range of multi-media

applications, including semester courses, instructional modules, teleconferences, and electronic

field trips for students, as well as professional development for teachers has been offered through

this program.

Originally designed to increase science, math and foreign language opportunities to

students in remote areas, the Star Schools program has been the stimulus for numerous projects

throughout the United States.  It has provided services to more than 6,000 schools in every state,

the District of Columbia, and several territories.  Approximately 1,6000,000 learners have

participated in the student, staff development, parental and community-based activities.

Unfortunately many of the results have been anecdotal or were not submitted for publication.

http://www.ed.gov/prog_info/StarSchools/
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Martin (1993), in her 1992 survey of the thirty-five Oklahoma schools that received satellite

downlinks as part of the 1988-90 Midlands Consortium Star Schools grant, found that Ò85% of

the thirty-three schools completing the survey no longer keep a written log documenting use of

the downlinkÓ (p. 55), making it difficult to collect accurate data.

Much of the research in K-12 distance education has been directed towards the study of

student attitudes towards distance and student performance in distance education programs as

compared to traditional programs.  Holden (1991) surveyed 137 students in 15 states who

enrolled in distance education courses as part of the Texas Interactive Instructional Network (TI-

IN), a private vendor of instructional materials delivered at a distance, and found positive

attitudes of students towards the technology and the instructional program.  In his review of the

literature, Hinnant (1994) found that Òachievement of students in distance learning programs does

not differ significantly from the achievement of students taught in the traditional manner and

student attitudes generally are positive about the experienceÓ (p. 55).

Communication and teaching patterns that contribute to student participation were

examined by Schoenfelder (1995).  This study involved forty-four students and several teachers

who were participants in a State of Iowa instructional television course that utilized two-way

video and audio communication.

Students and teachers agreed that it was important for a teacher to create and
maintain eye contact with students while talking to them...and that it was
important for teachers to address students by name....All of the teachers and
students surveyed agreed that an enthusiastic teacher who demonstrated a sense of
humor at appropriate times enhanced student involvement in the class (p. 83).

ShoenfelderÕs study demonstrated that high school students value interaction with the instructor.

Two strategies that were almost universally recommended by students for increasing involvement

were varied use of visuals and opportunities to complete some assignments during class time so

as to have the instructor available to answer questions.

Few schools have approached distance education with an integrated plan that includes

selection of hardware, software, staff, training, and appropriate courseware.  Hanrahan (1995), in

her literature review, found few published reports that focused on the planning process for K-12
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distance learning.  Johnson (1996) concluded that three sets of interdependent components affect

successful implementation of distance education into secondary schools: leadership and advocacy

within a school, meshing of programs with local needs, and provision for hands-on learning

experiences.

Rapid improvement in technology and corresponding reduction in costs of technology are

changing the environment for learning.  When consortium-delivered programming such as that

provided by Satellite Educational Resources Consortium, Inc. (SERC), Texas Interactive

Instructional Network (TI-IN), Westcott Telecommunications Educational Network, Dallas,

Texas; Kansas City Educational Network (KC-EDNET) and others was the prime source of

distance learning materials for secondary school, responsibility for planning fell to the providers.

Today, compressed video technologies offer schools a relatively low cost opportunity to deliver

a wide range of their own curricular materials.  New linkages are emerging between and among

schools, community colleges and institutions of higher education (Itzel, 1996; West, 1996).

More changes will occur once students have full access to the Internet (Barker and Dickson,

1996a, b).  Schools characterized by small size and geographic isolation previously were limited

in their ability to provide a quality educational curriculum and equity of access.  Now they are

able to offer their community enriched learning experiences.  Art, music, vocational education,

and virtual field trips are among the variety of options becoming available to schools that have

distance learning capabilities, with classroom teachers often providing the instruction.

While planning models related to instructional systems design and diffusion of

innovations offer some strategies for implementing distance education, the efforts of most

individuals at the secondary school setting are experimental.  They, like their students are

Òlearning by doing.Ó  So, too, are the telephone carriers, whose technologies are being expanded to

meet the needs of schools participating in distance education networks (L. Sheffield, personal

communication, August 13, 1997).

Role of facilitators in secondary schools.  The integrated efforts of several participant

groups are required in order for instruction to be effectively delivered to high school students

using distance education technologies.  Willis (1992) identified students, faculty, facilitators,
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support staff and administrators as critical to the success of a distance education program; each

of these groups may function in a variety of roles.  SmithÕs study of the implementation of

satellite distance learning in Illinois rural secondary schools (1993) provided evidence that a

Òdemocratic style of leadership in a healthy school environment or climate is crucial to successful

implementation of an educational innovationÓ (p 104).  In addition, a leader with the influence,

knowledge, vision, and commitment to actively implement the innovation, as well as to build a

dedicated team, is needed to maintain support of a distance education program.

The two individuals who have the greatest responsibility for the success of distance

education at a receiving site are the principal (site facilitator) and classroom facilitator(s) (Smith,

1993; Kirby, 1995).  The principal is the link to the community; this individual has the

responsibility to advise all stakeholders of the opportunities available to students and citizens

through the distance learning network.  According to Sherry (1995), the principal (or school

facilitator) is responsible for (a) assigning staff to be classroom facilitators, (b) ensuring that staff

and students have access to equipment and support materials, (c) encouraging teachers to deliver

courses using the new technology, (d) articulating the program to students and parents, and (e)

providing a supportive climate that promotes understanding of the distance education

opportunities available to students and members of the school community.  In larger school

districts, the building principal may delegate some of the administrative responsibilities

associated with delivery of a distance education system to an individual known as a distance

education coordinator.

In her study of Illinois high schools, Smith (1993) identified that the support and

commitment of an effective administration led to successful integration of distance education.

She identified the following issues as needing clarification at the administrative level: (a) selection

and scheduling of courses and activities, (b) allocation of staff and resources, and (c) funding and

selection of physical plant facilities and technical materials and equipment.

The classroom facilitator role varies, depending upon the capabilities of the individual

selected as well as upon the nature of the students enrolled in distance education classes.

Classroom facilitators in secondary schools are individuals who belong to one of three groups:
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teachers certified in the subject area, certificated teachers not certified in the subject area, and

individuals serving as teachersÕ aides or in a paraprofessional capacity (Willis, 1992; Kirby,

1995).  Generally the classroom facilitator assumes responsibility for interacting with the

instructor, managing administrative tasks associated with the program, encouraging student

interaction at a site and with the instructor, and providing motivation.  Research has shown that:

 ...site facilitators (classroom facilitators) who have successfully incorporated
technology into their classrooms:

· are committed to the concept of equality of education that distance education
provides,

 
· see opportunities for professional advancement through learning new skills

and networking,
 
· seem revitalized by the observation of a master teacher and exceptional

instructional design,
 
· realize that the program will not work without their participation, and
 
· receive training in satellite-based instruction (This study involved a similar

delivery system.), either live or on tape, professional troubleshooting, and
program feedback (Sherry, 1995, p. 358).

Five characteristics, the ÒFive CsÓ, were identified by Moore (1995) as defining a good local

coordinator (facilitator): communication, competence, continuity, control and confidence, and

caring.  Talab and Newhouse (1993) and Johnson (1996) have noted that successful facilitation of

distance education courses often serves as staff development for individuals who later become

distance education instructors..

As distance education becomes more available, programming will be developed to meet

the interests of a broader range of students than could be served by the early satellite delivery

systems.  Schools will want to assure the success of the greatest number of students possible

choosing to learn through this medium.  With interactivity and a learner-centered approach to

instruction being crucial to conducting quality distance learning courses, the role of classroom

facilitator can be expected to assume greater importance.  Schools must make certain, through on-
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going staff development, collegial learning experiences and just-in-time technical support, that the

classroom facilitators understand the technology associated with distance education and their role

in assuring that students have expanded access to information and increased opportunities for

learning.  Schools need to select the personnel carefully who perform this function, because they

are the individuals who link school, community, learner, technology, instructor, and subject

material (Johnson, 1996).

Conclusion

Distance education is a field with great potential.  Walsh and Reese (1995) stated that

Òdistance learning has become a core educational strategy in the 1990s....It has truly become an

essential tool in helping to reach more students with the quality education they deserveÓ (pp. 58,

62).  Nevertheless, insightful and substantive work in a number of areas is still needed.  Distance

learning represents a change from learning in the conventional classroom.  The emerging

technologies associated with distance education present schools and teachers with many

questions regarding its effectiveness and impact upon learning.  The challenge for educators,

school and community leaders is to explore the network-based resources, the inquiry-based

learning opportunities, the visual imagery experiences that now are available through

telecommunications, and make those that are relevant to their needs available to their community.

For this to happen, schools need to have individuals who exhibit leadership with vision...

...leadership with meaning, leadership for problem solving, collegial leadership,
leadership as shared responsibility, leadership that serves school purposes,
leadership that is tough enough to demand a great deal from everyone, and
leadership that is tender enough to encourage the heart (Sergiovanni, 1996, pp.
184-5).
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CHAPTER 3

Research Methods and Instruments

    Methods   

A case study approach, supported by qualitative and quantitative data collection, was

applied to explore the process of implementation of distance education, an innovation, via a two-

way audio, two-way video (VTEL) telecommunications system in a rural high school setting.

The nine schools that participated represented eight school divisions and were members of a

regional telecommunications network (Southside Virginia Community College

Telecommunications Network, SVCC-TN) that included a local community college and four-year

public institution.  The goal of this network is to provide not only classroom instruction

appropriate for all learners in the rural high schools, but eventually to serve as a community

network in ways that are responsive to local issues and circumstances (L. Sheffield, personal

communication, August 13,1996; ÒTelecommunications Network...,Ó 1996, p. 2).  Dr. Linda

Sheffield, Assistant to the President of Southside Virginia Community College, served as project

coordinator.

I served in several roles in this study.  As a researcher, I suggested that schools create

heteroarchical telecommunications teams composed of administrators, teachers, staff, and

students that could serve as facilitators for initial implementation efforts at the local site.  The

ensuing staff development efforts were targeted to this group of individuals.  As a facilitator, I

· created a staff development plan for preparing school representatives
(telecommunications teams) to implement this innovation;

 
· created the instruments described in this study that were used to (a) help

schools determine resources and needs and select participants, (b) characterize
perceived attitudes, concerns, and self-efficacy of participants, and (c) serve as
formative evaluation instruments;

 
· acted as a co-trainer for the staff development provided to participants; and
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· obtained and shared resources relevant to delivery of distance education via
videoconferencing devliery systems.

All materials were reviewed by the project coordinator.  With the exception of the final

questionnaire (and materials distributed to the first group that attended the first training session),

all instruments were administered to participants by the project coordinator.  Dr. Sheffield was

the facilitator for the overall Network implementation and the point contact for schools.

As a researcher/participant/observer, I conducted a document review and employed a

collection of quantitative and qualitative research instruments to gain insight and gather

descriptive information on the (a) implementation process and its outcomes, (b) barriers to the

implementation process, (c) perceived attitudes, concerns, and self-efficacy of site facilitators, (d)

role served by school telecommunications teams in the implementation process, and (e) ways in

which individuals and schools redefined the process in order to optimize implementation.

In addition to closed-ended questionnaires that were administered prior to the start of

staff development in December 1996 (29 were completed), and at the close of the study in

November 1997 (21 were completed), the data gathered for this study included:

· selected documents,
 
· observations and comments (recorded on open-ended surveys) of participants

at training sessions,
 
· three focus group interviews administered at the end of the study (recorded

and transcribed for further analysis),
 
· narratives completed by principals (four) at the end of the study, and
 
· my field notes and comments as an observer obtained from:
 -  three SuperintendentsÕ Meetings (September 23, 1996, April 29,1997 and 

October 29, 1997),
 -  two Ad Hoc Distance Learning Committee Meetings (October 8, 1996  

and November 12, 1996),
 - interviews of key participants,
 - on-site visits to schools,
 - two summer planning meetings (June 18, 1997 and August 18, 1997),
 - all staff development workshops and focus group interviews, and
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- face-to-face and telephone conversations and e-mail correspondence 
throughout the study with L. G. Sheffield, project coordinator.

Timeline for Study

A time line that represents the progression of this study is displayed in Table 2.  More

detailed information about the history of SVCC-TN, roles of varied groups of participants and

progress of the innovation is provided in Chapter 4.

The shaded area on Table 2 represents activities that occured prior to my involvement

with SVCC-TN and Dr. Sheffield.  When I joined the project in July 1996, funding had been

acquired to establish and equip the network, the network architecture had been identified, and

equipment for the high schools had been selected and ordered.  Although training had been

planned for the high schools (and funds had been allocated), no specific plans had been designed.
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Table 2.  Timeline for Development of SVCC-TN (Including this study)

-

Timeline for SVCC-Telecommunications Network

1
9
9
3

1
9
9
4

1
9
9
5

1 9 9 6 - - - - 1 9 9 6 1 9 9 7 - - - - - - 1 9 9 7

A M J J A S O N D J F M A M J J A S O N D

SVCC-TN Timeline

Preplanning l l l l l l l

Planning l l l l l l l l l l l l l

Low-speed (56K)
transmission

l l l l

SVCC connected to ATM l l l l l l l l l l l l

Funding Application for K-12
schools

l l l l l l l l l l l l l l

Select Equipment for K-12
schools

l l l

Order Equipment for K-12
schools

l l l

2-day Seminar: Supt.
&2/School

l

This Case Study l l l l l l l l l l l l l l l l l l

Planning and Staff
Development

l l l l l l l l l l l l l

VTEL equipment arrives
(K-12)

l

Superintendents' Meetings l l l

Ad-Hoc Planning Mtgs. l l

Workshop #1 l

Initial Questionnaire l

Open-ended Surveys l l l l

Workshop #2--hands-on l l

Workshop #3--
Teleconference

l

K-12 Schools Connected to
ATM

l l l l l l l l

Summer Scheduling
Meetings

l l

School Internet Hookups l l l l

School use of Network l l l l l

Final Questionnaire l

Focus Group Interviews l

Principal Narrative Report l
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Between July and September 1996, based on a review of the literature (described in

Chapters 2 and 4), I prepared a plan, acquired resources, and developed materials for staff

development activities targeted to the needs of participating high schools.  These were reviewed

by the project coordinator, and distributed as appropriate (they are described more completely in

later sections of this document).  The equipment was received at high school sites in early fall of

1996, with expectations that phone line installations would follow shortly.  Staff development

began in December 1996; three formal sessions were conducted between that time and April

1997, utilizing the telecommunication network that was operational at the community college

sites.  Both small group and large group formats were used for training.  Individual sessions of

hands-on workshops were held for each of the school teams.  All training was held during the

school day, with funding allocated for travel and substitutes.  Chapter 4 provides a description of

the model used for the staff development activities.

Numerous technical difficulties delayed the installation of the network from January until

May 1997.  A period for on-site experimentation and initial programming activities followed.

The study ended in November 1997.

Site for the Study

The Southside Virginia Community College Telecommunications Network (SVCC-TN)

served as the site for this research.  It covers a 4000 square mile area.  The regional partnership

included two campuses of both Southside Virginia Community College (SVCC) and Longwood

College, as well as the Virginia public school divisions of Brunswick, Buckingham, Charlotte,

Greensville, Halifax, Lunenburg, Mecklenburg, and Prince Edward.  Each school division had one

high school, with the exception of Mecklenburg, which had two.  Figures 1 and 2 show the

location of these sites in Virginia.
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Figure 1.  Southside Virginia Community College Telecommunications Network

(SVCC-TN).  The light region represents the area covered by SVCC-TN.

Counties of:

Brunswick Halifax
Buckingham Lunenburg
Charlotte Mecklenburg
Greensville Prince Edward
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      SVCC-TN High School Sites:  58-63; 84; 87

      Available: (Hyperlink to site)
      http://www.networkvirginia.net/images/NWV_key_9-26.htm/[1998, January 4].  

Figure 2.  Locations of Sites connected to Net.Work.Virginia and Connection Dates.

The region covered by SVCC-TN is a rural area, having an average population density of

36 persons per square mile (L. Sheffield, personal communication, August 13, 1996).  African-

American students make up 41 to 74 percent of the school populations (Virginia Department of

Education, 1996).  The Composite Index of Locality Ability-To-Pay Costs of the Standards of

Quality  (Virginia Education Association, 1995, p. 9) for these schools ranged from $0.2169 to

$0.2905.  The highest composite index for schools in Virginia for the same 1993-4 academic year

was $0.8000; this was the amount paid by the ÒwealthiestÓ districts.  The average was $0.4500.

Schools associated with SVCC-TN ranked from 95-132 out of 138 localities in the state of

Virginia.

There were nine high school sites at the start of the research; a tenth joined in January

1998.  All high schools involved in the SVCC-TN Network participated in a program known as

ÒDual Enrollment.Ó  This program allowed high school students to obtain both high school and

college credit for certain courses that were given, either by staff at the local community college, or

by teachers with recognized credentials at the local high school.  The school districts are small;

1995 student membership varied from 2102 students in Lunenburg to 6453 students in Halifax

(Virginia Department of Education, 1996).

Technology associated with the network.  The nine high schools were connected via T-

1 (high-speed digital channel) lines through DS-1 switches to a statewide asynchronous transfer

mode (ATM) network, Net.Work.Virginia (known initially as Vision Alliance) (Dillehay, 1997).

This system was developed by Virginia Tech, in association with Old Dominion University and

the Virginia Community College System.  It is an advanced, broadband network employing

http://www.networkvirginia.net/images/NWV_key_9-26.htm
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Internet Protocol (IP) that allows video, audio, and data to be transported simultaneously over

one fiber.  ATM protocol allows the bandwidth used for transmitting information to be flexibly

allocated and reallocated as needed.  Through Net.Work.Virginia, educational, state and local

governmental institutions have equitable access to advanced communications services due to a

level pricing system negotiated by Virginia Tech and Bell Atlantic (Crowder, 1997).

In this study a consortium of local exchange (local area telephone access, LATA)

companies, led by Bell Atlantic-Virginia, provided local access and intraLATA switching

services.  An interLATA ATM backbone was provided by Sprint via an ATM connection to

SprintLink, with backbone switches being managed and controlled at Virginia Tech.  Sprint also

provided an Internet backbone gateway via a connection from one of the backbone switches to

SprintLink, SprintÕs Internet service. 

All participating sites had access to a VTEL videoconferencing system that allowed each

site to serve as an originating or receiving site.  Each school had point-to-point transmission

capability.  Multipoint transmission required intervention of a ÒbridgeÓ which was housed at

SVCC; connectivity was readily accessible via a telephone call.  Autotracking cameras that

allowed the camera to focus on the instructor and each individual speaker were available in all

sites, as was access to a phone and fax machine.  During the period of research, all sites received

Site-C licenses for Internet services that allowed them to set up individual accounts for students

and teachers.  Technical support was provided by staff at SVCC.

Funding for sites.  Funding for purchase and installation of equipment and for training

was provided through grants awarded by the Rural Utilities Service (RUS, sponsored by the U.S.

Department of Agriculture) and Public Telecommunications Facilities Program (PTFP,

(sponsored by the U. S. Department of Commerce), the Virginia state legislature, and the Virginia

Community College System (VCCS), among others.  Individual schools were responsible for

identifying and equipping space appropriate for distance education.  They also were responsible

for providing supplemental equipment beyond the basic teleconferencing system that included

two monitors, two cameras, and three microphones.

Sample
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The subjects for this research included: (a) superintendents of the eight participating

school divisions, (b) principals of the nine high schools and (c) 54 other individuals--teachers,

staff and students who (together with principals) were members of school telecommunications

teams.  Superintendents delegated responsibility for implementing the telecommunications

network to the principals in their high schools.

Each school established a telecommunications team, composed of individuals representing

different levels of authority within the school.  Principals, acting as site facilitators with

responsibility for overall facilitation of distance education at the building level, selected two to

four individuals to serve on the school telecommunications team in the role of classroom

facilitators.  These individuals were chosen from one of three groups: teachers certified in the

general subject area of the distance learning program (anticipated for delivery); certificated

teachers not certified in the general subject area of the distance learning program (anticipated); or

non-certificated individuals, hired as classroom aides.  Since SVCC began teaching teaching classes

over the Network in January 1997, it was expected that the instructors for the initial distance

education classes for high school students would come from the pool of instructors at SVCC who

already were teaching via the Network.  Initially, high school teachers were expected to be

facilitators for the SVCC classes, but were considered to be potential instructors for high school

distance education classes.  Research has shown (Talab and Newhouse, 1993; Johnson, 1996)

that classroom facilitators often form a potential pool of future distance education instructors.

Other members of the school telecommunications team included the principal (or assistant

principal), a teacher or staff member responsible for technical support, and two to four students.

School telecommunications teams attended three staff development sessions and became

facilitators for implementing distance education at local sites.

For this study, there were nine school telecommunications teams that participated in one

or more of the staff development sessions and completed open-ended surveys following each

meeting.  Nearly 100% response rate was obtained for these instruments.  There were 42 adults

(nine administrators and 33 school-based academic and support staff) and 12 students

represented on the teams.  Four schools placed students on their teams for this phase of the
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implementation of distance education; five did not (one of these schools selectected students, but

chose to wait before involving them in training and planning).  Other school staff occasionally

attended some of the training sessions.

Initial sample.  Demographic characteristics of non-student members on the school

telecommunications team were identified through responses to closed-ended questionnaires

administered prior to staff development in December 1996.  Since technical support personnel

varied widely in initial expertise, they were excluded from the pool of individuals asked to

respond to the initial questionnaire. (They did complete the final questionnaire.)

Eight school teams (45 individuals: 38 adults and 7 students) participated in the first staff

development session.  Thirty-three individuals received questionnaires and 28 of these (85%

completion rate) completed this instrument.  The principal of the team that did not attend mailed

a completed questionnaire to me, thus expanding the initial sample to 29.

The results are presented in Table 3.  Eighteen (62.1%) identified themselves as

classroom facilitators, five (17.2%) as administrators, and six (20.7%) as other (librarian, e.g.).

Twelve (41.4%) were male and 17 (58.6%) were female.  Eighteen (62.1%) had completed a

masters degree, and sixteen (55.2%) had enrolled in graduate courses within the last three years.

Nine (31.0%) had less than seven years experience, and eight (27.6%) had between 13 and 20

years experience in an academic setting.  Seven (24.1%) of the individuals had spent more than 12

years in their current position.

Final sample.  The same questionnaire was administered at the close of the study in

November 1997.  The size of the group associated with analysis of this instrument was slightly

smaller: 21 as compared to the initial 29.  Only those participants who had attended at least two

workshops, including the hands-on training (verified by attendance records and an identifying

code on open-ended questionnaires) were included in the data set.  Fifteen of this group had

completed the initial questionnaire; six of the final group of 21 had not. (Two of these six were

administrators who had been present, but who had not submitted a questionnaire at the first

session in December 1996.)  All individuals had been involved in their school team during the

entire period.  There were four administrators and 17 school staff in the final data set.  This latter
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group was composed of individuals who were technical support personnel or those who were

potential distance education classroom instructors or classroom facilitators.

Table 3. Characteristics of School Telecommunication Teams (Building and
Classroom Facilitators) that Completed Initial Questionnaires

Characteristic N Percent
Gender
     Female
     Male

17
12

58.6
41.4

Role in project
     Classroom facilitator
     Administrator
     Other

18
5
6

62.1
17.2
20.7

Levels of Education
     HS
     BA/BS
     MA/MS
     MA/MS+30
     Doctorate
     Other

1
8
15
3
0
2

 3.4
27.6
51.7
10.3

0
6.9

Graduate Work Past 3 Yrs.
     Yes
     No

16
13

55.2
44.8

Years in Academic Setting
     0-2
     3-6
     7-12
     13-20
     21-30
     Over 30

4
5
6
8
5
1

13.8
17.2
20.7
27.6
17.2
3.4

Years in Current Position
     0-2
     3-6
     7-12
     13-20
     21-30
     Over 30

7
7
8
5
2
0

24.1
24.1
27.6
17.2
6.9
0
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Justification for Research Methods

Distance education is a rapidly evolving method of delivering instruction.  Technologies

are changing.  Schools themselves are complex social and cultural systems.  It is difficult to isolate

discrete events and examine independent and dependent variables.  Distance education itself is a

multi-faceted and challenging endeavor, demanding collective efforts and creative resources.  In

this study, implementation of distance education occurred in a relatively isolated setting with a

group of rural schools.  This situation adds further challenges to a researcher regarding the

processes of gathering information and assessing progress.  Consequently, a purely analytical

approach to this research may be inappropriate.  Using only descriptive statistics may obscure

some of the underlying factors that affect the process of implementation and the attitudes, level

of adoption, and self-efficacy of participants towards implementation of distance education.  A

number of scholars (Creswell, 1994; Greene, Caracelli, and Graham, 1989) support a

multimethod approach (or two-phase design) to research.  In this study, descriptive statistics

provided some information on trends among participants, but analysis of qualitative data served

as a major source of evidence for the conclusions reached.

Support for use of qualitative research methods.  Support for the use of qualitative

research methods for distance education research is shared by many researchers who work in the

area of distance education (Burge, 1990; Kember, Lai, Murphy, Shaw, Wong, and Yuen, 1990).

Russell (1991) proposed that..

Qualitative research may be the best methodology for determining what
facilitators and students actually do in distance classes.  This type of research
may provide valuable insight into what facilitators know about facilitating and
how they facilitate student interaction with the distance teacher and the course
content.  It may also provide information about other factors which influence
student achievement (p. 770).

Other researchers (Kember and Harper, 1987; Morgan, 1991; Willis, 1991) also have

recommended including some qualitative data collection in studies involving distance education.

Additionally, the process of implementing distance education involves change.  It is an

innovation.  Newlove and Hall (1976) recognized that a deeper understanding of factors involving
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change could be identified by using open-ended questioning protocols as a supplement to their

Concerns Based Adoption Model (CBAM) questionnaire.  ÒOne simple and straight-forward

way to find out what innovation-user and non-user concerns are is to use the Open-Ended

Statement of Concern About an InnovationÓ (p. 1).  Consequently, based on the research

involving both the change process and distance education, it was decided to include both

quantitative and qualitative instruments in this qualitative study.

Support for case study design.  Lincoln and Guba (1985) reported criteria for assessing

naturalistic inquiries that they felt were more applicable to the study of human behavior than

those supporting the positivistic research of the physical sciences.  Naturalistic researchers make

the assumption that multiple, interacting factors shape rather than cause one another; they look

for patterns and themes that suggest plausible connections between phenomena.  Lincoln and

Guba (1985) advocated conducting research in the natural environment because Òphenomena of

study, whatever they may be...take their meaning as much from their context as they do from

themselvesÓ (p. 189).  In their more recent writing, Òthey have begun using the term

ÔconstructivismÕ to characterize their methodology, although they acknowledge that

constructivist, interpretive and naturalistic...are all similar notionsÓ (Schwandt, 1994, p. 128).

Although there is no single procedure that characterizes naturalistic methodology, there

are a number of common features to this approach.  A case study design is one strategy for

obtaining insight into the natural environment (Stake, 1994, 1995).  As researcher, I chose this

methodology because it allowed involvement in both the process of learning how rural schools

implemented distance learning and in the production of a record of that process.  Case studies

portray an educational problem in all its personal and social complexities  ÒThe essence of a case

study is that it tries to illuminate a decision or set of decisions: why they were taken, how they

were implemented, and with what resultÓ (Schramm, 1971, p. 3).

 Yin (1984) felt that a variety of data collection techniques were appropriate for case

studies, including interviews; direct observations; review of existing documents and other

artifacts; archival records, including survey data; and participant observation.  I have employed
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all these techniques in this case study of the process of implementation of distance education into

rural schools.

The high schools that are associated with SVCC-TN share a common goal.  All want to

enhance student opportunities for learning and communicating.  This goal is the unifying force

that integrates their efforts in working together.  However, in a way, each setting is unique; each

school has its own culture.  Moreover, the process of learning about distance education is

iterative; it requires active involvement of participants, followed by reflection, critique, and

further experimentation.  Inquiry into such a setting is appropriately examined through holistic,

systemic methodologies such as is offered by a case study (Yin, 1984; Kirby, 1995)--and through

application of a combination of qualitative and quantitative methodologies.

Instruments

Closed-ended Questionnaire

This questionnaire (Appendix D) consisted of four parts: Section I (Attitude towards

innovation), Section II (Level of adoption of innovation), Section III (Self-efficacy), and Section IV

(Descriptive information and demographics).  It was used to explore issues regarding perceived

attitudes, and levels of self-efficacy and of concerns towards the innovation.  For the purpose of

this research, the ÒinnovationÓ was defined as introduction of distance education into the high

school setting using compressed video and associated technologies.

Section I:  Attitude towards innovation.  This instrument was a modification of the 31-

item Distance Education Survey Instrument (DESI), prepared and validated by Lucas (1995) for

implementing distance education into high schools.  Lucas (personal communication, October

1996) granted permission for me to use this survey instrument.  Questions 17 and 27 of LucasÕ

questionnaire were modified to reflect the sample involved in this study.  The categories

represented those developed by Rogers (1962, 1983) and Rogers and Shoemaker (1971) in earlier

studies regarding diffusion of innovations.  The questions in the survey presented subjects with a

five-point Likert scale (1-5: Strongly Disagree, Disagree, Undecided, Agree, and Strongly Agree)

that they were asked to use in responding to statements regarding attributes of the innovation.
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Rogers (1983) defined diffusion as Òthe process by which an innovation is communicated

through certain channels, over time, among members of a social systemÓ (p. 5).  Rogers and

Shoemaker (1971) identified five characteristics of innovations that influence the decision to

adopt: relative advantage, compatibility, complexity, trialability, and observability.

· Relative advantage represents the degree to which an individual perceives an

innovation as a benefit to the program.  The greater the perceived advantage, the faster

the rate of adoption.

· Compatibility of an innovation relates to the rate at which an innovation is adopted.

It is a measure of the meshing of the existing culture or environment with the values,

needs, philosophy and past experiences of an individual making the adoption.

Innovations that are perceived as compatible with existing values of a social system

will be adopted more readily than those that are not.

· Complexity involves the perception on the part of the adopter regarding the ease of

use or level of difficulty in understanding.  Unlike the other five attributes, complexity

has a negative relationship to rate of adoption.  If an innovation is perceived as being

too complex to use or understand, it will not be adopted as quickly as one that is easy

to comprehend and utilize.

· Trialability relates to the opportunity for Òtrying outÓ and experimenting with the

new innovation, prior to investing large amounts of time and money on a project, to

see if it meets the needs of the adopter.  Perceived trialability of an innovation is

positively related to its rate of adoption

· Observability. represents the degree to which the results of using the innovation can

be readily observed.  The greater the degree of observability, the higher the rate of

adoption.  In this current age of Òaccountability,Ó evidence must be presented to

justify educational programs.  Those with visible results are more likely to be

adopted.

The CronbachÕs Alpha computed by Lucas (1995)  for each subscale of the DESI using

SPSS/PC were as follows:
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Relative Advantage (7 items) .79

Compatibility (6 items) .79

Complexity (6 items) .81

Trialability (6 items) .71

Observability (6 items) .77

A relatively high Alpha value (above .70) attests to the homogeneity of items, a characteristic of

the ÒreliabilityÓ of the items selected to measure a particular construct (Gable, 1986).

Section II: Level of adoption of innovation.  This section included the Stages of Concern

About the Innovation (SoC) Questionnaire developed by Hall, Wallace, and Dossett (1973) as

the first dimension of their Concerns-Based Adoption Model (CBAM).  Southwest Educational

Development Laboratory and Dr. S. Hord granted permission (August 6, 1996) for me to use this

questionnaire.  The purpose of the CBAM is to (a) identify an individualÕs or groupÕs level of

concern, and (b) to proscribe appropriate interventions so as to alleviate concerns and move the

individual further along the process of adoption of the innovation.

The SoC questionnaire consists of 35 items.  Subjects were asked to respond to a seven

point Likert scale (1: ÒNot true of me nowÓ to 7: ÒVery true of me now;Ó plus Ò0Ó =

ÒIrrelevantÓ) that represented their current feelings regarding the innovation.  The Stages of

Concern (SoC) dimension of the CBAM that focuses on the concerns of individuals involved in

change (Hall, George, and Rutherford, 1979/1986) can be summarized by the model represented

in Table 4 (Hord, Rutherford, Huling-Austin, and Hall, 1987).
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Table 4.   Stages of Concern:  Typical Expressions of Concern about the Innovation

Stages of Concern Expressions of concern

 I 6 Refocusing ¥  I have some ideas about something that
M     would work even better.
 P 5 Collaboration ¥  I am concerned about relating what I am
 A     doing with what other instructors are
 C     doing.
 T 4 Consequences ¥  How is my use affecting kids?

 T
 A 3 Management ¥  I seem to be spending all my time getting
 S     material ready.
 K

 S 2 Personal ¥  How will using it affect me?
 E 1 Informational ¥  I would like to know more about it.
 L 0 Awareness ¥  I am aware of the innovation.
 F

The reliability of the SoC Questionnaire was determined by Hall et al. (1979/1986).  The

test-retest correlations of the stage scores ranged from 0.65 to 0.86; four of the seven correlations

were above 0.80.  Internal reliability ranged from 0.64 to 0.83.  A series of validity studies

resulting from its use in longitudinal studies Òprovide increased confidence that the SoC

Questionnaire measures the hypothesized Stages of ConcernÓ (Hall et. al, 1979/1986, p.20; S.

Hord, personal communication, August 6, 1996).

Section III: Self-efficacy.  The third section of the instrument used in this study

measured self-efficacy of site facilitators towards the innovation.  Two components were

adapted from items included on surveys developed by Delcourt and Kinzie (1993) and Kinzie,
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Delcourt, and Powers (1994) for measuring attitudes and self-efficacy toward computer

technologies. (Professor M. Kinzie gave me permission to adapt these surveys, August 1996.)

These sub-sections included questions on (a) comfort level/anxiety towards distance education

involving compressed video and (b) use of electronic mail.

Two other measures of self-efficacy covered items associated with operation of the

hardware associated with the distance education delivery system: (a) use of a fax machine to

transmit and receive information and (b) use of the compressed video system. The final two

measures for examining self-efficacy were adapted from Talab and Newhouse (1993) and included

items regarding individualsÕ self-assessment of their roles as (a) change facilitators, and (b)

potential users of the system to deliver programming and information to a designated audience.

A five-point Likert scale (1-5: Strongly Disagree, Disagree, Undecided, Agree, Strongly Agree)

was used.  The self-efficacy section was reviewed for validity by a panel of experts who were

practitioners in the field of distance education.

Section IV:  Descriptive information and demographics.  The final section of the

instrument asked for descriptive and demographic data that profiled the characteristics of the

building and classroom facilitators.

Open-ended Instruments

Formative questionnaires following each training session.  Open-ended

questionnaires (Appendix E) were distributed following each of three scheduled training sessions.

Site facilitators were asked to comment on what they thought was positive, negative, and

interesting regarding the session, as well as to list any comments or suggestions for improvement.

Open-ended question added to final questionnaire.  The following question was

added to all questionnaires administered at the end of the study (November 1997).

Do you have any comments/ suggestion regarding:

· the Southside Virginia Community College Telecommunications Network?

· additional staff development for use of VTEL equipment/Internet?

· professional staff development using compressed video?

· other concerns?
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Narrative.  An open-ended questionnaire (Appendix I) was sent to the principal of each

of the participating schools at the end of the study (November 1997).  Items on the questionnaire

addressed current and future use of the Network and asked participants to relay any

comments/concerns they had regarding the network.

Focus group interviews.  At the close of the study, in November 1997, I conducted

three focus group interviews.  This was midway through the actual implementation period, but

six months following installation of the regional network and the videoconferencing system in the

high school sites.  The network was fully operational at this point in time; most ÒglitchesÓ had

been resolved (Focus Group Interview #1 Transcript, page 22, November 6, 1997).

Based upon the literature review, document analysis, results of initial closed and open-

ended questionnaires, direct observations and key interviews associated with this study, I

developed focus group questions and categorized them into the following domains:

· Value/effect of the 3 workshops,

· Current status of Network equipment at school site,

· Development of school and community awareness of the Network,

· Plans for future use of the Network,

· Current utilization of the Network, and

· Thoughts on future organizational structure for the Network.

The questions for the focus group interviews were refined and finalized following collaboration

with the Network Coordinator.  A copy of the questions may be found in Appendix J.

Procedures

I used a case study approach that included some quantitative data to explore (a) the

installation and implementation of distance education via a VTEL videoteleconferencing system

in nine rural high schools, (b) the functioning of the school teams during the training and initial

implementation phases, (c) and the perceived effectiveness of an on-going, iterative, staff

development process.  The study was conducted over a 17 month period, from July 1996

through November 1997.
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 As a researcher/participant/observer, I met superintendents and principals in September,

some team members in October and November, and the balance of the school teams in December

1996.  Further details and explanation of my multiple roles in this project are detailed in Chapter

4.

In September and October 1996, Dr. Sheffield and I presented principals with the plan I

had developed for staff development.  Principals were asked to form a telecommunications team

and to select individuals to serve on that team.  Based upon criteria established in the literature, I

prepared and distributed a set of general guidelines that related roles, responsibilities and

characteristics of successful facilitators for telecommunications projects.  Basically, interest and

an ability to work with others were identified as the main criteria for selection.

My plan for staff development recommended that individuals with differing levels of

authority within the school be represented on school telecommunications team.  I suggested that

this could be accomplished by creating a team with the following composition:

· individuals who were to serve as classroom facilitators, once Network (SVCC-
TN) programming was available;

 
· one person who could assume responsibility for the technology (supported by

technical staff at SVCC and Longwood);
 
· students (2 - 4);  and the
 
· principal (or designated administrator).

To assist them with the team selection process, I provided principals with a form (Appendix C)

that helped them develop a profile for each member of their team.

Administration of Questionnaires

Prior to the start of the research in December 1996, I shared the intent of my study with

the 45 individuals (eight schools, 38 adults and 7 students) who attended the first workshop that

was held at the Blackstone Conference Center.  I provided them with written assurance of

confidentiality of all information collected in this study.  A copy of a close-ended questionnaire

(Appendix D) was distributed to 38 site facilitators (building administrators and classroom
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facilitators, omitting technical support staff) who were present.  Twenty-nine individuals

completed this questionnaire.

I administered the same questionnaire again, eleven months later, at the close of the

research in early November 1997.  During this period of time, training and on-site

experimentation involving varied distance education programming activities took place.  It is

recognized that caution is needed in interpreting the results of surveys.  Besides uncertainties

resulting from design of surveys and interpretation of the wording and rating scales made by

participants, there are concerns regarding rates of response and validity of self-reported

perceptions (Fowler, 1993). 

The final questionnaire was distributed through building principals at participating school

sites.  In order to obtain total response of all 42 adult  members of their school teams,  I

addressed letters (Appendix H) to principals at each of nine sites, enclosed a list of their school

telecommunication team members (adults only), and asked that the principals distribute the

accompanying packets containing questionnaires to individuals on the list.   A stamped,

addressed envelope was provided in the packet to each individual for return of the material.  A

follow-up telephone call was given to principals one week after mailing of the letter and

questionnaires.  As an added incentive, each participant was given several pencils inscribed with

ÒSouthside Virginia Community College Telecommunications Network. SVCC-TN: Providing

TomorrowÕs Technologies for TodayÕs Students.Ó

 Six individuals responded to the final questionnaire that had not completed the initial one.

I developed a data profile of the six new respondents by calculating the means for the seven

stages of concern obtained from an analysis of Section II of the questionnaire (the method is

described below), and then comparing those means with the values obtained on the final

questionnaire for the original 15 respondents.  Results were essentially indistinguishable, and I

combined the two groups to produce a final subject pool of 21.

There can be several explanations for the decrease in size of the initial group.  I decided to

include only participants who had attended at least two training sessions, including the hands-on

workshop, in the final data set.  Those who attended the hands-on training appeared more
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committed than those who missed this training.  Only three of the five administrators who had

completed the initial questionnaire had attended the hands-on training.  One principal in this

group moved to another school district during the course of this study.  This informaction

accounted for a decrease of three subjects from the original group.  One school never arranged for

hands-on training (decrease of one subject), and another school sent only one adult, along with a

student team (decrease of two subjects) to the hands-on training.  It is also possible that several

other members of the initial group may have moved and/or may no longer have been associated

with their school telecommunications team, making this a factor that would account for some of

the decrease between numbers of initial and final responses to the questionnaire.

There were no responses to the final questionnaire from the original participants of one

school (decrease of three subjects).  In a follow-up telephone conversation with the principalÕs

secretary, I learned that Òthe administrative leadership team is all new here...Several teachers said

they had lost the surveyÓ (Researcher Notes. Telephone conversation,  November 13, 1997).

Upon her request, I sent an additional mailing to this school, but this action produced no further

responses to the questionnaires.  The blank forms were returned to me.  This school did,

however, send a representative to the focus group meeting on November 6, 1997.

Focus Group Interviews

I scheduled three focus group interviews at the close of the study in November 1997.  In

one focus group, participants met face-to face.  I used the teleconferencing system to conduct the

other two interviews.  In these interviews, participants viewed me and each other on their

television monitors.  The Network Coordinator joined me in conducting these session.  Guiding

questions for the interviews may be found in Appendix J.  The sessions were audiotaped and

transcribed for further review and analysis.

Focus group interview #1.  The first focus group interview was conducted on November

6, 1997, at Southside Virginia Community College, Keysville campus.  Fourteen representatives

of five participating schools and Longwood College were present.  The group was composed of

two administrators, three technical support personnel from schools, the distance education
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coordinator from Longwood College and eight teacher/facilitators, together with myself and Dr.

Sheffield from SVCC.

Focus group interview #2.  This interview was scheduled via the Network for November

6, 1997.  The original schedule identified three sites as participating in the focus group interview.

Due to technical difficulties, one site was unable to connect to the bridge.  Therefore this session,

was conducted between two sites, the Keysville campus of SVCC and a high school site.  It

involved only one individual other than Dr. Sheffield and myself, a school team (School G--

system of identification is described later in this chapter) technology support staff member.

Numerous attempts were made to connect the third site during this session.  Dr. Sheffield

called the missing school; the SVCC technology coordinator joined our videoteleconference from

his location at the Alberta campus of SVCC.  He called the missing school, verified protocols at

the bridge and sent a technician was sent to the missing site (It was located close to the Alberta

campus).  None of these attempts was successful in connecting this site.

Focus group interview #3.  The third focus group interview was conducted via the

Network on November 7, 1997.  It involved two high school sites.  There were five participants:

four students representing two additional schools and a teacher/facilitator/technical support

contact from one of these schools.

Collection of Additional Qualitative Data

 Qualitative information regarding the installation and progress of the implementation of

the innovation, the functioning of the school team, and concerns of the individuals involved in the

change process was collected by me in my role as researcher through observations, personal

interviews, focus group interviews, document analysis and review of open-ended surveys.  I

attended and recorded notes of all policy meetings involving the project director, school

superintendents and building principals, as well as of the training sessions.  I observed the

installation of the videoteleconferencing system at two sites.  I attended a class delivered via the

network.  I conducted two interviews with one superintendent, including one on the day the

network was installed in that school division. (He visited the site at that time.)  In addition to

observer notes,  I developed a second component of field notes, identified as Researcher
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Comments.  These contained reflective comments and included thoughts and ideas that provided

a context for the observed activities, speculations about meanings, and possible relationships

with previous observations.  This process has been recommended by Bogdan and Biklen (1992).

Throughout the study, further information regarding the progress of the innovation was

obtained from reading e-mail and list-serv postings from the technology director at SVCC, Mr.

Bill Wilson.  Additional information was acquired through visits to selected sites, as well as from

interviews of one superintendent and of technical personnel from SVCC and Virginia Tech.

Throughout the study, I remained in close contact with the project director, Dr. Linda Sheffield.

We met over a dozen times, spoke frequently on the telephone, and exchanged weekly or bi-

weekly mail and/or e-mail messages throughout this period.  She provided insight into the

historical aspects of the telecommunication Network and granted access to archival records

(1993-96) involving creation of the Network and grant applications for financial support from

various governmental and private agencies.

Provisions for Treatment of Human Subjects.

Verbal consent to conduct this research was obtained from the project director and from

the district superintendents involved in the SVCC-TN.  To assure this research study complied

with accepted ethical standards for research involving human subjects, a research proposal

reflecting these principles was submitted to and approved by Virginia Polytechnic Institute and

State University Human Subjects Committee.  A copy of the Facilitator Consent form may be

found in Appendix F.  The Parent Consent form is found in Appendix G.  For tracking purposes

only, questionnaires were coded by school and by the last four digits of a participantÕs Social

Security Number.

Prior to beginning research, I informed participants of the nature of the activities

associated with the study, sought to engage their cooperation, explained the significance of their

roles as change agents in implementing the new technologies associated with distance learning,

and provided them with an informed consent form.  So that collected data would not embarrass or

harm them, participants were promised confidentiality.  No attempt was made to coerce
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participation.  Participants were told that results would be shared with all those participating in

the research in a general manner that would not identify individuals or sites.

Analysis of Data

The data in the closed-ended questionnaires were analyzed using SPSS-PC.   Means and

standard deviations were calculated for the questions in Section I  involving attitude towards the

five attributes of innovation and Section III  involving self-efficacy.  Category means for attitude

and self-efficacy were determined.  The data in Section II  involving level of concern towards the

innovation were transformed into a State of Concern (SoC) score using the Quick Scoring Device

for the States of Concern Questionnaire developed by Parker and Griffin (1979).  This is a form

that organizes responses to the 35 items in the questionnaire into categories and provides a

percentile rating for sums of items in each category, thereby creating a profile for each individual.

Each profile shows the intensity level for an individual on each of the seven stages of concern.  It

is a valuable record of an individualÕs level of concerns (Hord et al., 1987).

Means for each stage were calculated for the overall sample and for each of the sub-

groups: (classroom) facilitators and administrators.  Additionally, as suggested by Hall, George,

and Rutherford (1979/1986), frequencies and percentages for high and second-high stages were

calculated.  This method allows a researcher to create a more complete representation of the top

levels of concern for a group of individuals.

Descriptive statistics were used to analyze the demographic information in Section IV.

Frequencies and percentages were reported.

Focus group interviews were taped and transcribed.  They were analyzed using open and

axial coding to draw inferences and clarify meanings.  Open coding is a process of analyzing

information that has been gathered in depth by breaking down the information into categories so

as to identify key concepts (Strauss and Corbin, 1990).  Axial coding allows the researcher to

take apart the open-coded data that has been collected and organized into key concepts and

categories, and rearrange these in different ways so as to let the data tell a story.
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To generate general categories pertinent to this study, data from the close-ended and

open-ended instruments were triangulated, along with my field notes and comments regarding

observations and interviews conducted during the implementation process.  According to Lincoln

and Guba (1985), field data must be analyzed inductively, starting with raw units of data and

working towards subsuming categories so as to define working propositions.  This involves (a)

developing a coding structure that represents the themes that occur in the data, (b) placing the

data into these categories, (c) evaluating the categorized data to identify similar patterns, and (d)

generating a set of theoretical statements that cover the findings represented in the data (Miles

and Huberman, 1984).  This is one of the most effective ways to avoid charges of subjectivity,

since researcher observations can be correlated with evidence obtained from other independent

sources.  This was conducted twice during the study: once following the 1996-97 academic year,

and again (using all the data) at the close of the study in November 1997.  Findings from the

initial analysis were used to develop focus group interview questions.

Chapter 5 contains both descriptive and analytical findings associated with this study.

The process of implementing distance education through  involvement of heteroarchical school

teams is detailed in this chapter.  The impact of staff development, coupled with on-site

experimentation, on the perceived attitudes, level of adoption, and self-efficacy of the site

facilitators is reported.  Descriptions of the context, setting, and activities of the participants are

included.  In addition, this chapter includes suggestions and recommendations for enhanced use of

the network that were provided by participants.

Role of Researcher

 This research involved studying the process of implementing distance education in the

high school environment.  I, as researcher, was a facilitator, an observer and a participant.

As a facilitator, I developed the plan for staff development, produced the instruments

used to collect data, and served as a co-trainer for the staff development.  As an observer, I noted,

recorded, and interpreted the efforts, attitudes, and oral and written comments of participants as

they defined, redefined and adapted their strategies to respond to (a) changes in the technology,

(b) delays in connectivity, and (c) their growing awareness and understanding of the technology
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and how it could be used to deliver and enhance teaching and learning.  As a researcher, I analyzed

open and closed-ended questionnaires, transcripts of focus group interviews, as well as the

archival records associated with the development and formation of the Network.  Through

interviews with key personnel, in particular Dr. Sheffield, the project coordinator, and Dr. Paul

Stapleton, Superintendent, Charlotte County Public Schools, I gained varied insight into the

planning and implementation process, as well as expectations for its full utilization.

As a participant, I collaborated (at least) weekly throughout the project, via telephone, e-

mail, or in person, with the project coordinator, Dr. Linda Sheffield.  I provided Dr. Sheffield

with information and resources on distance education and instructional applications of

technology based upon a review of literature, personal and professional contacts, and on-line list-

serv postings.   She was the point contact for all schools associated with the network.

A more detailed description of the staff development model employed in this study is

presented in Chapter 4.  All results obtained from this study were shared with the project

coordinator. Every attempt was made to protect the confidentiality of participants.

Potential Bias of the Researcher

I as the researcher brought an unconscious bias to the study.  As a former science

curriculum specialist in a large suburban school system that had large economic and technological

resources, I knew of current trends in staff development and expectations for student

performance.  My research associated with this study expanded my knowledge of the school

change literature and of research studies involving applications of technology to teaching and

learning via distance mediums.  I shared relevant materials in these areas with the project

coordinator.

The participants in this study graciously allowed me into their lives.  All were committed

to providing better opportunities for their students.  While I never directly influenced any

individual or school actions, I provided whatever resources I knew to be available, either in terms

of literature references, publications, or personal contacts to the Network Coordinator.  It was

she who then made the decision of how to distribute or utilize these resources.  I joined the
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Network Coordinator in development and presentation of the three workshops.  Details of the

workshops may be found in Chapter 4.

The varied sources of data collection processes that I employed in this study, I believe,

overcame any subconscious expectations I held for success of the network.  I administered initial

(29) and final (21) closed-ended questionnaires that contained items that addressed perceived and

self-reported attitudes, concerns, and feelings of self-efficacy of participants.  Almost 100% of

participants (There were 54 school telecommunication members--42 adults and 12 students)

completed open-ended surveys following each of the three workshops.  All nine schools

provided written or oral statements regarding the functioning of the network and plans and

concerns for the future.  Four schools completed Principal Narrative Reports.  Seven of the eight

schools that achieved connectivity to Net.Work.Virginia were represented in the focus

interviews, as were Longwood College and SVCC.  During the course of the study, I observed

three superintendentsÕ meetings, 2 Ad Hoc planning meetings, two summer scheduling meetings.

Interviews with key participants filled out the picture of the school environment as it related to

operation of the Network and incorporation of delivery of educational programming via a

telecommunications network.  The breadth of these data collection methods, I feel, compensated

for any potential researcher bias.
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Chapter 4

Planning and Staff Development

Introduction

The planning necessary for creating and installing a telecommunication network and a

model for training site facilitators are described in this chapter.  Based upon best practices

reported in the literature, and refined as needed to meet the needs of the individual participants, I

as researcher worked with the project director between July 1996 and throughout November

1997 to (a) develop plans and strategies for training the school telecommunication teams

associated with SVCC-TN and (b) conduct formative evaluations of the progress of the

implementation of this innovation.  This chapter describes the preplanning phase (1993-July

1996) for the overall SVCC-TN planning, and the planning and the staff development phase

(August 1996-August 1997) during implementation of this regional network for the high school

sites.  The chapter also reports research that supports the procedures employed.  Table 2 (p.

61) contains a time-line that summarizes the major activities for SVCC-TN and this study.

Preplanning

The term Òpre-planningÓ covered the phase of the Network (1993-July 1996) in which

decisions were made to (a) form the Network, (b) select a coordinator, (c) obtain financial

resources, (d) select the technology, (e) identify technical support resources, and (f) establish the

goals for the Network.

Coordination among SVCC and the local school divisions was essential for initiating the

regional network.  Although the principal and the  classroom facilitators are two roles that have

been shown to be very important in assuring the success of implementing a distance education

program in an individual school, effective preliminary planning involving many different

stakeholders is essential (Smith, 1993; Kirby, 1995; Thach and Murphy, 1995).

The ÒVISIONÓ

In most cases the decision to collaborate and create a telecommunications network is the

result of efforts originating from a group of visionaries within a local geographic area (Sullivan,
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Jolly, Foster, and Tompkins, 1994).  The idea for formation of the Southside Virginia

Community College Telecommunications Network (SVCC-TN) emerged from a series of

meetings beginning in 1993 (Schauer, 1993; Southside Virginia Community College, 1994).  The

ÒvisionariesÓ for this group included representatives from the Virginia legislature; three regional

telephone companies: Sprint, GTE, and C&P (now Bell Atlantic); Southside Virginia Community

College (SVCC) and Longwood College, two institutions of higher education involved in the

Network; local medical institutions; the regional GovernorÕs School; and superintendents (or

designated representatives) of seven (Buckingham, Charlotte, Greensville, Halifax, Lunenburg,

Mecklenburg, and Prince Edward) of the eight school divisions currently involved in the

Network.  Representatives from these groups attended at least one of the planning meetings.

Central Coordination

As part of the Virginia Community College System, Southside Virginia Community

College (SVCC) was involved in the planning and eventual utilization of the statewide broadband

network, now known as Net.Work.Virginia.  SVCC was well qualified to direct the creation and

evolution of an expanded regional telecommunications network that included Longwood College

and eight neighboring school divisions.

This section contains a description of the roles assumed by SVCC and the school

divisions in creating the network, as well as a discussion of financial support and technical issues

that impacted upon the progress of the network.  Supporting research literature is cited as

justification for the behaviors and actions of critical individuals and groups.

Role of project coordinator.  One to two years often elapse between initial vision and

actual operation of a telecommunications network.  Decisions involving selection of delivery

channel and hardware are determined by local needs and fiscal restraints and should be made after

careful examination and observation of representative systems (Pacific Mountain Network,

1994).  Once commitment has been made by participants to collaborate in a telecommunications

project and a set of goals have been established, responsibility for the next stage generally is

assigned to a project coordinator, or network administrator (Grossman, 1994).  For this project,

Dr. Sheffield assumed the leadership role of coordinator of SVCC-TN.  She served as the grant
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writer, met with various stakeholders and technology vendors, and (together with representatives

from Longwood College) developed the overall design of the network.

Concurrent with her efforts to implement a network to serve high school students, Dr.

Sheffield also was responsible for establishing videoconferencing capability and scheduling of

classes for college students for the two campus locations of SVCC through the Virginia

Community College System (VCCS) telecommunications network.  Both the technology and the

equipment for the VCCS network and those for the high school sites were the same.  In fact, once

the high schools achieved network capability, they had a ready of source of programming

available to them.

Initial training for those participating in the establishment of a telecommunications

network is generally the responsibility of the project coordinator (Pacific Mountain Network,

1994; Sullivan, Jolly, Foster, and Tompkins, 1994).  In February 1995, in order to determine the

interest level of potential participants, Dr. Sheffield distributed a Distance Learning Survey to the

eight public secondary schools within the service area associated with the ÒSouthside Educational

NetworkÓ (Name of the Network at this point in time).  There were separate forms for

administrators, faculty and students.  Results indicated that:

· 100% of the administrators either very strongly or strongly supported the
development of distance learning options for their school.

 
· 84% of the students expressed excitement about the proposed network and a

willingness to try it.
 
· 71% of the faculty either strongly or very strongly supported the

development of distance learning options for their school (L. Sheffield,
personal communication, October 1996).

In May 1996, Dr. Sheffield offered the first of several types of training: a two day

demonstration workshop on distance education that was delivered by the Teletraining Institute,

Stillwater, OK.  Representatives from seven school divisions (At this point in time there were

seven school divisions associated with the Network.) attended (L. Sheffield, personal

communication, August 13, 1996).
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During Spring 1996 the decision was made by Dr. Sheffield and the technology staff at

SVCC and Longwood College to install a VTEL compressed videoteleconferencing system in each

of the high schools.  This was the technology being used throughout the Virginia Community

College System for their network.  The equipment was ordered in May, with the expectation that

the T-1 lines would be installed during the fall..

Role of local school administration.  Initial planning for the Southside Virginia

Community College Telecommunications Network (SVCC-TN) involved school administrators at

the high school and superintendent level.  Superintendents had attended early discussions (1993-

96) on planning for the network.  Selected superintendents and school principals learned about

the technology through visits to demonstration sites during 1995 or through attendance at the

May 1996 workshop at the Christanna campus of SVCC.  They appeared enthusiastic about the

prospect of distance learning (L. Sheffield, personal communication, August 13, 1996), but did

not become involved in identification of the network architecture and selection of equipment.

Responsibility for these decisions was delegated to the Network coordinator and technology staff

at Longwood College.  Use of an external coordinator is common practice in establishment of

telecommunication networks (Grossman, 1994; Sullivan, Jolly, Foster, and Tompkins, 1994).

School districts set policies for organization of their schools and delivery of instruction (Hanson,

1995), but often need to rely on outside specialists for technical advice in the initial stages of

technology implementation (Trotter, 1997a).  Periodically throughout the project, Dr. Sheffield

delivered oral and written reports to the superintendents of the participating school districts.

Research provides strong justification for the critical effect of leadership exhibited by

school administrators towards programs in their schools involving educational change.  Berman

and McLaughlin (1978, 1980), in their longitudinal study of educational change, concluded that

school organizational climate and leadership had a powerful effect upon a projectÕs

implementation and continuation.  Three elements were perceived to be critical: the quality of

working relationships among teachers, the active support of principals, and the effectiveness of

project directors.
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Financial support.  Establishment of telecommunication networks is expensive.  The

hardware and software investment for each classroom was about $75,000.  This included a VTEL

227/232 Video Codec unit, two cameras (front and rear), two monitors, cell access technology,

ethernet transceiver, microphones, and associated software.  A combination of grants (See

Chapter 3, p. 65) and school district funds provided support for the establishment of SVCC-TN.

Each school site was responsible for room preparation and provision of auxiliary hardware and

supporting software, e.g. fax machine, e-mail programs, document camera, etc.

Technical support.  It was considered unlikely that school staff and or local rural

businesses could provide sufficient maintenance and training for schools associated with

implementing the telecommunications Network.  Therefore, the two institutions of higher

education, SVCC and Longwood College, were designated the initial providers of technical

support services to local schools.  Using funds acquired through the grants, the project

coordinator allocated money for technical support and for training individuals at each of the

schools identified as school technical support personnel.  This level of training varied, depending

on individual levels of expertise.

Planning Phase:  August 1996-August 1997

General Activities and Time Frame

The planning phase refers to the period of time in which network installation and specific

training and staff development activities related to distance education occurred: July 1996-August

1997.  Local sites were not connected to the Network during most of this period, but it was in

this planning phase that schools made their commitment to staff development, programming and

co-curricular uses of distance education for the 1997-98 academic year.

My relationship with Dr. Sheffield began in July 1996.  In exchange for becoming a

researcher/observer of the implementation of the SVCC-TN in the high school locations, I agreed

to help in the facilitation of this process.  Dr. Sheffield shared all historical documents associated

with the formation of the telecommunications network with me, as well as copies of grant

applications and relevant memos and reports that were developed during the course of this study,
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July 1996-November 1997.  I began attending meetings involving school district personnel

associated with the network in September 1996, and recorded field notes and comments of these

sessions.

Superintendents and principals from eight school districts participating in SVCC-TN met

together with the project coordinator in September 1996.  This was their first opportunity to

have a joint discussion of the Network and to learn about the opportunities that it would offer

their students.  Funding had only been obtained for seven school districts at this point in time.

Although no funds were available for equipment at this point in time (Funding was eventually

acquired in May 1997, allowing hook-up to the Network in January 1998.), the eighth district

joined the discussions and participated in the training (L. Sheffield, personal communication,

May 1997; October 1997).  Dr. Sheffield introduced and explained my role as a

researcher/participant/observer to the superintendents.  She presented the plan I had designed for

staff development for the 1996-97 academic year.  Together we distributed copies of materials I

had prepared to help schools (a) understand the role of facilitators in distance education

programs, (b) determine their equipment and curriculum needs and resources for distance

education (Appendix B), (c) become aware of the recommended composition of school

telecommunications teams (Appendix C), and (d) identify individuals to participate on their

telecommunication teams (Appendix C).  Two more meetings followed prior to the start of

formal training.  These Ad Hoc Planning Meetings were held in October and November 1996, and

involved principals and selected representatives from participating schools.  I attended and

recorded notes and reflections at all three of these meetings.

In October 1996 , the SVCC component of the SVCC Telecommunications Network was

operational.  However, communication at optimum transmission (T-1) did not occur, until

January 1997.  Nevertheless, school representatives (teachers and principals) of the nine high

schools (eight school divisions), who met at one or another of the two campuses of SVCC, were

able to experiment with the technology and use the Network for the October and November

meetings.  Dr. Sheffield and I were present at different sites.  Dr. Sheffield introduced me to the

groups present at the Ad Hoc meetings.  At these meetings, I explained the role of facilitators in a
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distance education program based upon research data and the justification for developing a school

team composed of individuals possessing differing levels of authority.  I explained the plans for

staff development and distributed copies of the same materials provided to the superintendents

and principals at the September meeting.  Schools had opportunities to form small groups to

brainstorm and exchange ideas on possible uses of the Network in their school and community, as

well as to express their concerns.  Individual teachers and principals used the Network to relay

their group results to participants at their local site and at the remote site.  Dr. Sheffield compiled

this information and distributed a written summary to all schools and superintendents.

Dr. Sheffield asked schools to include names and certifications of teachers currently

teaching or capable of teaching ÒDual EnrollmentÓ courses on the needs assessment form

(Appendix B); and to send completed the completed forms, along with a copies of their school

telecommunication team selection forms (Appendix C) to her at SVCC by mid-November.

During November 1996, schools identified members of their school telecommunication

team.  These individuals attended three formal training sessions between December 1996 and

April 1997.  Individuals designated as school technical support attended an additional workshop

targeted to their needs in December 1996.

Installation of the Network and hook-up to the Internet occurred at seven of the eight

high school sites during May and August 1997.  The eighth site achieved Internet capability in

November 1997; the ninth site will be connected to the Network in January 1998.  On-site

support and training, as needed, were provided for technical personnel at the time of installation

and throughout the implementation period.  In late spring 1997 and fall 1997, some individual

schools conducted site-based workshops appropriate to their needs, usually involving use of the

Internet.  Schools began their actual delivery of distance education programming and utilization of

the capacity of the regional network in August 1997.

Facilitation of Information Exchange

Throughout the planning and initial operation of the SVCC-TN at the high school sites,

the Network coordinator facilitated needed exchange of information among school sites.  She

organized, compiled, and distributed the results of individual school needs assessments and
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resource capabilities.  All participants received a list of sites that contained names of teachers

with recognized certifications and site requests for programming, thereby allowing participants to

be aware of the collective resources and needs of all participants in the Network.  Dr. Sheffield

kept superintendents informed of progress of the network at semi-annual meetings at SVCC and

through periodic memos sent to them.  I attended three of these meetings: September 23, 1996,

April 29, 1997, and October 29, 1997, and recorded notes and comments.

Based upon personal research, I identified several print and multi-media resources that

were relevant to schools that were involved in the process of implementing distant education.  I

obtained copyright releases to distribute the materials.  Dr. Sheffield reviewed the materials and

arranged for copies to be made for each school site.  During the workshop sessions, we discussed

these materials with school team members, explained how they related to the current project, and

suggested that these items be used to provide their schools with a beginning library of reference

materials relating to distance education.  Appendix M contains a list of these resources.

Personal exchanges among participants of various school sites attending the training

sessions furthered the flow of information.  Two scheduling meetings of school representatives

were held in Summer 1997, one in June and the second in August, to discuss and confirm

programming plans for Fall 1997 that involved SVCC-TN.

Staff development: The model

I as researcher collaborated extensively with the project coordinator, Dr. Linda Sheffield,

in planning the training for the high schools.  I developed a staff development model (that was

reviewed by Dr. Sheffield) that was based upon research from the change literature (Sarason,

1982; Cox, 1983; Miles, 1983; Huberman, 1988; Hord, Rutherford, Huling-Austin and Hall,

1987; Fullan 1991; Jacobs, 1994), adult learning theories (Knowles, 1975, 1984), and staff

development studies (Joyce and Showers, 1982; Sparks, 1983; Joyce, 1991; National Staff

Development Council, 1995; Tanner, Canady, and Rettig, 1995; Harrington-Lueker, 1996;

Sparks, 1996).  Critical aspects of this model are discussed below.

Timing of Staff Development
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Teachers need time to explore the uses and operation of various technologies.  The design

of this study reflected research results of Guskey (1986), who reported that structuring training

throughout the year and providing time for discussion and review of implementation attempts

were key factors in implementing changes in teachersÕ practices.  As the National Commission on

Time and Learning (1994) noted, it is a Òmyth that schools can be transformed without giving

teachers the time they need to re-tool themselves and reorganize their workÓ (p. 8).  The

Commission cautioned against taking staff development time from instructional time.  ÒWe will

never have truly effective schools while teachersÕ needs are met at the expense of studentsÕ

learning timeÓ (p. 36).  The Commission suggested embedding periods of staff development

during the school day and providing opportunities for selected groups of participants to receive

training on a rotating basis.  It also noted that holding staff development during the school day

sends a strong message to participants regarding the importance of the material.  In this study Dr.

Sheffield, the SVCC-TN coordinator, used grant funds to pay for substitutes and for travel so

school teams could receive staff development during the school day.  This allowed a group of

teachers and administrators to receive training without disrupting the school day for the majority

of students, a recommendation also supported by Tanner, Canady, and Rettig (1995).

Features of Staff Development Model

The model used to plan and develop staff development activities for high schools

participating in SVCC-TN had four major components.  These were similar to elements

associated with the implementation plans for other innovations, but contained features that were

specific to the introduction of distance education in rural schools.  Plans for staff development

associated with SVCC-TN included:

1. Selection of a heteroarchical telecommunications team by each school that
reflected the broad interests and levels of authority of the school staff and
student population.

 
2. Completion of a needs and resource assessment by each school prior to

training and implementation, and again, during the training/implementation
process.
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3. A continuous program of staff development with numerous opportunities for
feedback, interaction, and learning, followed by an on-site trial period.  In this
model, staff development does not end with delivery of programming.  It is
intended to continue throughout the evolution of the Network.

 
4. A plan for continuous evaluation that included survey, observational, and

interview data that was analyzed using qualitative or quantitative
methodologies, as appropriate.  Evaluation extended throughout the operating
phase when schools had access to the Internet and could originate and receive
distance education programming.  The end of study questionnaires and focus
group interviews were part of the evaluation process.

Each component is discussed below in further detail.

1.  School Telecommunications Team.  Reports in the literature show that Òtop-

down,Ó Òbottom-up,Ó and Òintermediate-levelÓ approaches, collectively, are needed to diffuse

innovations (Loucks-Horsley, 1988; Fullan, 1994).  ÒOrganizations that build an adaptive

capacity to innovate tend to accelerate future adaptionsÓ (Orlich, 1989, p. 162).  One way to

promote an adaptive capacity is to change the traditional hierarchical management structure

prevalent in schools.  Numerous groups and organizations now advocate an interdisciplinary,

teamed approach involving school staff, faculty (and even students) for implementation  of new

programs (Turner, 1994; National Staff Development Council, 1995; ÒInside AEL:

Interdisciplinary Teamed Instruction, 1996; National Commission on Teaching & AmericaÕs

Future, 1996).  The school telecommunication teams developed in this study represented

differing levels of authority.

Because members of a school team represented different constituencies within the

school community, it was thought that a school team approach to training would be an

effective strategy for diffusing progress of the innovation within local sites.  Training,

therefore would create a talent pool for each school.  Using this approach, team members

would:

· become knowledgeable about distance education and the use of the VTEL
equipment,

 

http://ael.org/link
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· have the opportunity to observe distance learning practices that other groups
found effective for their needs, and

 
· be able to experiment with distance education delivery on a trial basis.

Team members, it was felt, could then return to their school setting and become the Òchange

agentsÓ who would facilitate discussions regarding the applications and potential of distance

education.  Thus, they could help diffuse distance learning practices and opportunities

throughout the school community.  This approach incorporated the findings of Rogers and

Shoemaker (1971).  These authors felt that institutions were more likely to adopt a mandated

change (a) if they see an advantage to using it, (b) if it is not too complex, (c) if it is compatible

with their own values, (d) if they can observe its effectiveness, and (e) if they can experiment

with it on a trial basis.

Additionally it was anticipated that a school teams approach to training teams would

offer school teams the opportunity to utilize the varied expertise of team members to enhance the

learning experience for each other.  This type of collegial support and peer-coaching are well-

recognized as enhancing the progress of an innovation (Joyce and Showers, 1982; Showers, 1985;

Seller and Hannay, 1988; Sergiovanni, 1996).

Rationale for including the principal on the team.  Support for including the

principal on the School Telecommunications Team is provided by research associated with

transformational school leadership (Mitchell and Tucker, 1992; Leithwood, 1994) and change

literature (Berman and McLaughlin, 1978).  According to Fullan (1982), ÒAll major research on

innovation and school effectiveness shows that the principal strongly influences the likelihood of

changeÓ (p. 71).  According to Leithwood (1994), school restructuring requires...

...a form of leadership that is sensitive to organization building: developing shared
vision, creating productive work cultures, distributing leadership to others, and the
like....Transformational forms of leadership especially are attuned to the influence
of, for example, organization structure and culture on the meaning people associate
with their work and their willingness to risk change (Leithwood, 1994, p. 501).

Research on the adoption of innovations in schools has consistently noted the key role of

administrative leaders in successful implementation.  According to Fullan (1991), involved and
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supportive superintendents are central to districtwide reform efforts, and principals are key to

implementation at the building level within the school building.

Bennett (1996) discussed the involvement of principals in projects associated with

infusion of technology into their schools.

Effective principals understand not only what hardware and software are capable
of doing, but also how they can be used effectively in the classroom....Principals
must model the message by becoming active participants in whatever programs are
established (p. 61).

Other research studies and reports involving technology integration (Bozeman, Raucher and

Spuck, 1991; U.S. Congress, 1995; Armstrong, Davis, and Young, 1996) have confirmed the

critical role of the principal.  ÒPrincipals need to be involved in training, not only to learn the

skills, but to build trust and become a member of a community of learnersÓ (Armstrong, Davis,

and Young, 1996, p. 87).  The Office of Technology Assessment (OTA) Òhas consistently found

that when administrators are informed about and comfortable with technology, they become key

players in leading and supporting technology integration activities in their schoolsÓ (U.S.

Congress, 1995, p. 153).  Gerry House, superintendent of schools in Memphis, TN, commented

on the dramatic change in the role of the principal in the last few years in an interview with

Harrington-Lueker.

ÒWith the push toward making certain that all children learn to high standards, a
principal has to first and foremost be an instructional leader.  In technology, that
means having the principal learning...how technology works and what it look like
in the classroom...Sometimes (the training) will be alongside teachers, and
sometimes it will be with just other principalsÓ (quoted in Harrington-Lueker,
1996, p. 43).

Rationale for including students on the team.  School-based management

practices have a history of involving students in some levels of governance (Myers and Stonehill,

1993).  As early as 1980, Arends, Schmuck, and Arends (1980), researchers associated with

organizational development (OD), recommended students as organizational participants in

schools.  In reviewing student involvement in the Georgia-based League of Professional Schools,

http://www.wws.princeton.edu/~ota/
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Roberts and Dungan (1993) cited as a weakness the low student involvement, implying that more

student input would be valued.

Students often are more technologically literate than many teachers.  According to

Harrington-Lueker (1996), ÒWhen it comes to using instructional technology, the kids keep

passing us byÓ (p. 33).  Students may have perceptions that differ from the adults; their

comments may be very beneficial in the progress of the innovation.  The insight of students who

serve as participants in the staff development activities also may prove very valuable in creating

a school climate receptive to new learning processes.  Students are the individuals whose learning

is being affected by the introduction of the compressed video technology; they need to be

involved in the training.  This view is supported by other school districts that are beginning to

involve their students in managing school technology resources (Holzberg, 1997; Trotter, 1997a).

2.  Needs Assessment.  According to Krumholz and Johnstone (1988), effective staff

development must be based on a profile of the intended audience. The form I developed

(Appendix B) is a very simple needs assessment form, but I felt it was non-threatening to

schools.  It identified the critical components needed to operate a telecommunications network

within the local site and asked schools to collect this information.  Information on this form

regarding telephone and fax numbers assured that SVCC had current communication information

for all school sites.

3.  Continuous program of staff development.  For students to become technologically

competent, teachers must become knowledgeable about technology.  As the National

Commission on Teaching & AmericaÕs Future (1996) stated, ÒWhat teachers know and can do

makes the crucial difference in what children learnÓ (p. 5).  Yet, despite its importance, training is

an often overlooked component of the cost of introducing an innovation.  A national research

survey conducted in 1992-93 ( Market Data Retrieval, 1993) reported data about U. S. school

district expenditures for educational technology.  This survey found that an average of 55 percent

of all technology spending went for hardware, with about 30 percent allocated for software, and

only 15 percent for staff development and training.  This amount for training is about half of

what technology experts in some states have recommended be spent in this area (ÒA
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Technology-Ready State,Ó 1993; Anderson, 1994).  Some Òstates--Florida, Texas, and California

among them--have begun to specifically target technology professional development by requiring

local school districts to spend as much as 30 percent of certain state technology funds on teacher

trainingÓ (Harrington-Lueker, 1996, p. 33).  White (1997) reported on the technology training

programs for West Virginia, Òa state that often receives praise for its school-technology effortsÓ

(p. 13).  In this state about 30 percent of the funds allocated for technology now are ear-marked

for professional development programs.

In this study, school teams received both formal and informal training opportunities over

a several months period.  Not only is it considered important that funding be allocated to provide

initial training, but it must be budgeted for continued support of schools involved in a project.

ÒSome experts believe that 50% of the resources set aside for staff development should be

directed at follow-upÓ (National Staff Development Council, 1995, p. 31).  Groups like the

National Commission on Teaching & AmericaÕs Future (1996) and the Texas Staff Development

Council (1996) concur.

There were two group training sessions, one in December 1996 and another in April 1997.

In order to have a manageable size cluster, school telecommunications teams were divided into

two sections for the December training.  Groups attended on successive days.  At the start of the

training, I distributed a list of goals and objectives (that I had prepared and Dr. Sheffield had

reviewed) for the entire training process (Appendix  K).

I conducted training on the first day by myself (Dr. Sheffield was unable to attend); Dr.

Sheffield joined me on the second day.  This training session covered the changing role of

technology in society and in schools, with an emphasis on the evaluation of distance education in

K-12 schools.  (Appendix L contains the agenda for this session.)  The format included lecture,

large and small group discussions, and videos (donated to me by Pacific Mountain Network of

Denver, CO) that displayed various applications of distance education in schools throughout the

U.S.

Following each staff development session, school teams were assigned Òhomework.Ó

Each team was given copies of videos and relevant research articles on distance education.  Teams
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were asked to prepare a 2-4 minute multi-media presentation that showcased their schools and

could be demonstrated over the teleconferencing system at future workshops.  It was hoped that

these assignments would help school teams bond with one another and would promote learning

about technology applications and the potential of the teleconferencing system.  ÒA common

strategy to train teachers in many different topic areas is Ôtrain the trainersÕÓ (U.S. Congress,

1995, p. 145).  Based on this premise, it was hoped that school telecommunications team

members would become the ÒtrainersÓ and would diffuse information regarding distance education

and progress of the Network among their local sites.  Dr. Sheffield asked teams to relay the

information about distance education and the VTEL conferencing system that they had gained

through the workshops and extended activities to various groups that included teachers,

administrators, school boards, students, and local community leaders, etc. at their local sites.

Feedback from open-ended questionnaires (Appendix E) distributed at the first training

session communicated that participants were very nervous regarding their ability to work with

the teleconferencing equipment.  As a result, the project coordinator (Personal communication, L.

Sheffield, January 1997) decided to offer individual hands-on training for each school team.

These sessions were held during January and February 1997 (Representatives from eight of the

nine schools in the network attended a hands-on training session.).  They generally lasted four to

five hours, with time allowed for everyone to experiment with the equipment, and for questions,

discussion, and feedback.  During the session, school teams demonstrated their multi-media

presentations that highlighted features of their schools sites.  These were designed to serve as

Òfeeds-insÓ  for future distance education programming, a feature recommended by Drops (1996).

Original training plans envisioned that SVCC-TN participants would use the third session

and multi-point to multi-point transmission to deliver mini-lessons to one another.  The delays in

school connectivity necessitated a change in design.  Consequently, the third session, held in

April 1997, became an interactive videoteleconference (that I arranged).  The VTEL system was

used to link four sites located throughout Virginia: Northern Virginia Community College

(NOVA), Southwest Virginia Community College , and the two campuses of Southside Virginia

Community College (Keysville and Alberta).  Ms. Virginia Ward, an instructor at NOVA,
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presented an interactive German lesson.  At Southwest Virginia Community College, Mr. Steve

Perry, technology coordinator of Tazewell County Public Schools, led a panel consisting of five

teachers and a facilitator, parent and student, that discussed the advantages and opportunities, as

well as the problems that Tazewell County had faced in its three year old distance education

program.  All of the teachers presented examples that demonstrated how they had integrated the

technology into their curricula with effective, and in some case, enhanced pedagogy.  They

emphasized their own classroom experiences--in English, social studies, math, foreign language

and art classes--with teaching at a distance.  Participants located at remote sites exchanged

questions and answers; discussion followed.

During the first three to four months following the hookup to SVCC-TN, schools

experimented with a variety of programming so as to give instructors, classroom facilitators, and

students experience in working with distance education technology.  Establishment of Internet

accounts for schools expanded use of the system and facilitated exchange of information.

Fullan (1992) described an Òimplementation dipÓ that occurs in implementation programs

once formal staff development activities end and participants return to the classroom.

Anticipating this Òimplementation dip,Ó it was hoped that (a) school telecommunications teams

could support one another during training and experimentation, and (b) the availability of

technical support staff from SVCC or Longwood College to the high schools might help prevent,

or at least diminish, the dip.  The project coordinator requested frequent feedback so that she

could monitor the progress of school plans for distance education, the actual installation and

implementation of distance education operations, and make adjustments as needed.  Once school

lines were installed, schools had access to distance education courses originating at SVCC.  School

telecommunication teams were invited to communicate with instructors who were delivering

instruction via the VTEL system to students at remote sights.

4.  Continuous Evaluation.  According  to Orlich (1989), evaluation of an innovation

needs to be continuous in order to adjust and improve components in a timely manner.  The

CBAM model views change as a process, not an event (Hord, Rutherford, Huling-Austin, and

Hall, 1987).  It offers a strategy for identifying concerns and enabling Òchange facilitators to
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provide vital assistance through appropriate actions...(thereby) maximizing the prospects for

successful school improvement projects while minimizing the innovation-related frustrations of

individualsÓ (p. 7).

For this project, several forms of formative evaluation were employed.  Informally,

schools communicated extensively via telephone and, once lines were activated, via e-mail with

the project coordinator regarding their needs and concerns.  The coordinator shared progress of

the Network with me via e-mail or telephone, and I recorded notes of these conversations.

The same closed-ended questionnaire that addressed perceived attitudes, level of concern,

and self-efficacy toward delivery of distance education was administered to site facilitators

(administrators, teachers and selected staff) prior to training and, again, at the close of the study

in November 1997 [Appendix D]).  One component (Section II) included the 35-item Stages of

Concern (SoC) questionnaire from the CBAM model.  An open-ended question was included at

the end of the final questionnaire that asked for information regarding concerns about distance

education and use of the Network.  Open-ended surveys (Appendix E) were distributed at each

of the staff development workshops.  Using these surveys in this study correlates with the

strategy advocated by Newlove and Hall (1987) who stated, ÒOne simple and straight-forward

way to find out what innovation user and nonuser concerns are is to use the ÔOpen-ended

Statement of Concern About an InnovationÕÓ (p. 1).

Focus groups were employed to engender additional responses.  After two to three

months of a trial period, school telecommunications team members were asked to participate in

one of three focus groups. Further information was collected from principals at the close of the

study.  Principals were asked to complete a PrincipalÕs Narrative Report that detailed current use

and future plans for the network, as well as issues of concern.

The questionnaires and focus groups served two purposes.  They provided formative

evaluation and offered varied formats for site facilitators to communicate their concerns and the

progress of the distance education program.  Notes, interviews, recorded observations and

reflections of the researcher added to the information that I collected as a researcher/participant in

this study.
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Each of the evaluation methods has limitations.  Self-reporting, written questionnaires

provide useful, but incomplete information regarding the progress of an innovation and the

concerns of those involved in its implementation.  Focus groups provide a different type of

feedback than do self-reporting, written questionnaires.  The presence and interaction of the

group often provides insights that may have been missed by individual responses to surveys

(Stewart and Shamdasani, 1990).

Research on evaluative methodologies supported the evaluations that were used in the

staff development process.  Participants had many opportunities and differing formats for

conveying their questions and concerns.  According to Fetterman (1989) and Kirby (1995),

employing multiple data collection techniques and a variety of data sources assures

comprehensive empirical evidence is collected and participantsÕ experiences and beliefs are

documented.

Based on feedback from the participants, the project coordinator was able to modify

activities for future staff development efforts.  For example, based upon participantsÕ concerns,

as expressed in an open-ended questionnaire distributed after the first training session, she

decided to offer each school hands-on training for their team, rather than conduct large group

training.  Focus group interviews served as a rich source of suggestions for future activities and

operation of the Network (See Chapter 5).

Conclusion

It is important to get feedback regarding all components of an innovation at periodic

intervals, long before a final ÒsummativeÓ evaluation can be conducted.  According to Berman and

McLaughlin (1978, 1980), innovations often take five years for complete integration.  For a

comprehensive evaluation of distance education using compressed video, it is necessary to obtain

periodic formative evaluations on the quality of the technology; the instructional materials and

delivery; the attitudes, the performance, satisfaction and self-efficacy of each group of

participants; and the overall perceived effectiveness and utilization of the innovation throughout
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the school community.  The surveys and focus groups associated with this study provided

valuable insight into needs and concerns of participants.

However, this study focused only on the initial process of implementation of distance

education in rural high schools.  It was devoted to observing the behaviors of a cadre of leaders in

schools who participated in a joint effort that linked eight different rural school districts (nine

high schools) with both a 2-yr. and 4-yr. institution of higher education in a telecommunications

network.  Only a flexible staff development process, one that could adapt to just-in time training,

could meet the needs of this diverse group of learners.  For the next stage in the implementation

process, the network itself holds the key for future learning opportunities.  Involvement of

policy makers will be critical for optimizing the potential of the network.
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Chapter 5

Results

The findings of this case study that examined the process of implementing distance

education into nine rural high schools during the period October 1996-November 1997 are

described in this chapter.  References  to unpublished documents that provided historical

background for this study and to data that supported the findings are identified by upper-case

numerals, e.g.

ÒThe VisionÓ of Southside Virginia Community College
Telecommunications Network (SVCC-TN) was to provide distance
learning, information sharing, enhanced learning, resource sharing and
access to national and global resources to secondary and post-secondary
schools (Sheffield and Bratcher, 1996).1

Full citation of these references is found in the footnotes below.

To generate my overall findings, I analyzed data obtained from closed-ended

questionnaires, administered prior to the start of staff development and at the close of the study,

and varied qualitative data collection sources.  These findings provided me with information on

the current status of SVCC-TN at high school sites and insight into the nature of the responses of

these school sites and the corresponding school systems to the new communication technologies

available through the telecommunications network.  Although this was a single case study, the

findings of this research might be expected to reflect the challenges and experiences of other rural

schools as they explore enhanced teaching and learning opportunities available via emerging

telecommunication technologies.

This chapter is divided into four sections.  The first section contains key indicators that

represented the state of the network at the close of the study (November 1997) and how it was

being utilized in schools.  The second section provides results of the closed-ended questionnaires,

administered both before the staff development began (December 1996) and at the end of study

                                                
1  L. G. Sheffield and R. W. Bratcher. Overview: Southside Virginia Community College Telecommunications

System.  Developing A High Performance Learning Community. December 1995.
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(November 1997).  The third section documents the results obtained from triangulation of all

quantitative and qualitative data collection sources and includes support for each of these

findings.  The fourth section is a summary of the results and answers the research questions that

were posed at the start of the study.

Status of the Network: November 1997

In November 1997, all nine high schools participating in Southside Virginia Community

College Telecommunications Network (SVCC-TN) provided some form of input into the findings

of this case study, either through principal narrative (4 out of 9 schools), completion of

questionnaires (7 out of 9 schools), or attendance at one of the three scheduled focus group

interviews (7 out of 9 schools).  I obtained further information regarding the status and future

plans for the network from Dr. Frank Moore, a representative from Longwood College who was

present in the focus group interviews.  This was significant because one of the goals of the

network was to connect high school sites to higher education facilities so that both students and

teachers could take advantage of enhanced learning opportunities.  Dr. L. G. Sheffield of SVCC,

coordinator for the telecommunications network, joined me as a co-moderator of the focus

groups.  The key features that represented the high schoolsÕ participation in SVCC-TN are listed

in Table 5.

By November 1997, eight of the nine sites in the study had been connected to the

Network.2  By January 1998, the ninth will have been connected and, at that time, will be joined

by a 10th site, Cumberland County High School.  Initial efforts of schools appeared to have been

directed towards enhanced communication opportunities and sharing of resources.  Six of the

eight schools were using the Internet through the Network.  Only two schools had established

student and faculty E-mail accounts through the Network, but others were working towards this

goal.3

                                                
2   Researcher Notes. SuperintendentsÕ Meeting (October 29, 1997).
3   Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, November 11). Re: Internet. E-mail to J. McNeal

(JMCNEAL@vais.net).
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Thirteen distance education courses were offered in Fall 1997 to high school sites by

SVCC via the Network.4  Four high school sites had enrolled students in distance education

courses.  One site had only adult education students enrolled; one site had adults and high school

students, and two schools (both in the same district) were delivering a Dual Enrollment, college-

level course between these two sites.5, 6, 7, 8

In focus group interview #1, Dr. F. Moore  announced that Longwood College would be

offering three staff development courses via the Network that Òwill be tied to the SOLÕsÓ9 during

Spring 1998.  The SVCC Distance Education Spring 1998 Course Schedule,10 distributed October

1997, showed that thirteen courses would be offered via the Network in Spring 1998 and would

be open to high school students.

                                                
4   Schedule for Fall 1997 Southside Virginia Communications Network Classes.
5   Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, September 10) Re: SVTN. E-mail to J. McNeal

(JMCNEAL@vais.net).
6   Researcher Notes. (1997, September 16). Telephone conversation between L. Sheffield and J. McNeal.
7   Researcher Notes. (1997, September 16). Telephone conversation between L. Sheffield and J. McNeal.
8   Researcher Notes. (1997, October 29). Superintendents’ Meeting.
9   Researcher Notes, November 6, 1997.
10   Spring 1998 SVTN Communications Network Classes.
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Table 5.  High School Utilization of SVCC-TN:  November 1997

Sources of information Number
1.  # Schools providing feedback at end of study through focus

groups, interviews and narratives.
9/9

      2.  # Principal/administrator narratives received. 4/9
      3.  # Schools represented in focus groups
           (Longwood College and Southside Virginia Community
           were also present).

7/9

      4.  # Schools whose team members returned questionnaires. 7/9
Status of Technology and Use of Network (Nov. 1997)
      1.  # Schools hooked up to Network (SVCC-TN).
           (A 10th will join in January 1998).

8/9
9th and 10th
hookups are
imminent

      2.  # Schools using Internet through Network. 5/8 of those
connected

      3.  # Schools using Network for student/faculty E-mail
accounts.

2/8 of those
connected
3rd school is near
goal

      4.  # College courses offered Fall 1997 by SVCC via Network
and available at high school sites.

13

      5.  # High school sites enrolling students in courses delivered
via Network. Fall 1997.

4

      5.  # High school sites enrolling high school student in courses
delivered via Network.  Fall 1997.

3

      6.  # Schools using Network to deliver high school courses. 0
Attendance/Participation in Workshops
      1.  # School teams attending hands-on training. 8/9
      2.  # Schools whose administrators attended hands-on training. 5/9
      3.  # Schools with students represented on teams (in this initial

phase).
4/9

Technology Support at School Level
      1.  # Schools that have identified technical contact for Network. 8/9
      2.  # Schools that have identified Distance Learning

Coordinator.
7/9

Change in Leadership in Schools/Districts: 1996-7 to 1997-8
      1. # School divisions with new superintendents (between

September 1996 and September 1997).
2/8    3rd change:
June 1998

      2. # Schools with new principal (Actually  3  administrators )
between January 1997 and September 1997

1/9

Spring 1998 Network Courses Planned for Spring 1998
      1.  # Courses originating from SVCC. 13
      2.  # Staff development courses originating from Longwood

College.
3

      3.  Dual Enrollment Japanese originating from Randolph-
           Henry High School and received at Longwood College.

1
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Findings from Closed-ended Questionnaires

Perceived Attitudes Towards Implementation of Distance Education

The attitude component of the questionnaire (Section I)  was composed of 31 items that

related to the five attributes of innovation identified by Rogers and Shoemaker (1971) as being

critical to the acceptance or rejection of an innovation:  relative advantage, compatibility,

complexity, trialability, observability.  Participants responded to a 5-point Likert scale

(1=Strongly Disagree; 2=Disagree; 3=Undecided; 4=Agree; 5=Strongly Agree).  Items with

negative stems were reverse scored.

I calculated the means and standard deviations for each statement on the initial

questionnaire for the entire group and for the two sub-groups, administrators and classroom

facilitators.  It is noteworthy that the means of each of the five categories relating to the

attributes of innovations are essentially the same for the total sample and for the two sub-groups

of administrators and classroom facilitators (referred to hereafter as ÒfacilitatorsÓ [Table 6]).  As

Table 6. Category Means for ATTITUDES towards Distance Education (Initial
Questionnaire)

Category All Participants
(n =29)

(Classroom)
Facilitators

 (n = 24)

Administrators
(n = 5)

Relative Advantage 3.88 3.85 4.06

Trialability 3.79 3.79 3.73

Observability 3.68 3.62 3.97

Compatibility 3.43 3.41 3.50

Complexity 3.13 3.11 3.23

AVERAGE 3.58 3.56 3.70

a result, I used whole group data for further analysis and reporting.  Administrators did exhibit a

slightly more positive attitude towards distance education than the facilitator sub-group, but the
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size of the sample rendered any statistical significance of the results meaningless.  Trends

however, can be established from these results that might be expected to pertain to similar

samples.

Using data obtained from the initial questionnaire, I found the most positive level of

responses to be for the three attributes: Òrelative advantageÓ (mean = 3.88), ÒtrialabilityÓ (mean =

3.79), and ÒobservabilityÓ (mean = 3.68).  For this study, statements that related to Òrelative

advantageÓ addressed the value of the innovation as an enhancement to the schoolÕs academic

program and for providing equity for the district.  ÒTrialabilityÓ related to the issue of providing

a trial period before distance delivery of programming became institutionalized.  Perceived

trialability of an innovation has been shown to be positively related to its rate of adoption

(Rogers, 1983).  Statements that addressed ÒobservabilityÓ pertained to whether or not the

innovation was perceived by students and the community to provides resources to meet different

learning styles, heighten student interest, and demonstrate use of technology in the school setting.

According to Rogers (1983), the greater the degree of observability, the higher the rate of

adoption.

The means and standard deviations, as well as the magnitude of the change, for each

statement associated with attitude towards distance education, are listed in Table 7.  Columns

one and two represent data obtained prior to research; columns three and four are for data

collected at the close of the study; column five shows the change between the two means.

Prior to the start of the study, the most positive response was obtained for the statement:

Ò1: Distance education can be a valuable addition to the programs in my
districtÓ (mean = 4.41).

This result indicated that school team members recognized the potential for enhancing learning

opportunities through participating in a telecommunications network.  Respondents also felt

strongly that there was a need for involving administrators in the in-service training involving

distance education as measured by their positive response to Item 17:
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TABLE 7.

Initial and Final Means and Standard Deviations and Changes in Means for Items Dedicated
to Attitudes Towards Distance Education (Section I of questionnaire)

Administrators and Classroom Facilitators--Total Group
Item Category Initial Final Change

Mean SD Mean SD

6
26
31
21
16
11

1

14
24
30

4
19

9

15
10
29

5
25
20

12
2

27
7

22
17

18
28

13
3
8

23

RELATIVE ADVANTAGE
costs outweigh potential benefit
prepares students for “information age”
can make students more effective learners
can help provide equity for the district
can do little to enhance district’s courses
can expand/enhance curricular offerings
valuable addition to our school’s program

COMPATIBILITY
hard to coordinate with other schools
public is in favor of distance education
teachers will not see it as a job threat
is a current fad
is compatible with maximizing learning
valuable enrichment programs possible

COMPLEXITY
difficult to know how to start a program
difficult to find non-technical articles
confused by technical terms
is not difficult to understand
feel comfortable with the technology
stresses technology over education

TRIALABILITY
should be able to quit if unsuccessful
no trial period before purchase
too hard to institute without trial period
should be tried on a small scale first
belongs more in developing countries
not involve administrators in inservice

OBSERVABILITY
won’t see more student/teacher interaction
teachers won’t respond positively to
distance education
won’t lead to increased student interest
provides resources to meet learning styles
shows parents school use of technology
teachers and students will use dist.ed.

3.28
3.66
3.76
3.97
4.03
4.07
4.41

2.83
3.14
3.38
3.52
3.66
4.03

2.62
3.03
3.14
3.17
3.28
3.55

3.28
3.52
3.52
3.83
4.28
4.28

3.07
3.34

3.86
3.90
3.93
3.97

0.83
0.85
0.78
0.67
0.77
0.58
0.72

1.05
0.43
0.81
0.85
0.66
0.72

0.77
0.62
0.90
0.91
0.79
0.68

0.74
1.33
0.82
0.59
0.74
0.86

0.90
0.66

0.78
0.66
0.45
0.62

3.19
4.15
3.60
3.75
4.10
4.05
4.52

2.29
3.05
3.45
3.81
4.00
4.29

2.57
3.14
3.45
3.81
3.80
3.85

3.67
3.38
3.20
3.67
4.00
4.40

2.90
3.30

3.48
3.62
4.05
4.00

1.01
0.58
0.58
0.70
0.62
0.58
0.66

1.20
0.50
0.81
0.91
0.55
0.55

0.85
0.77
0.81
0.85
0.68
0.65

0.71
1.25
0.87
0.95
0.55
0.49

0.91
0.71

0.68
0.72
0.72
0.63

-0.09
+0.49
-0.16
-0.22
+0.07
-0.02
+0.11

-0.54
-0.09
+0.07
+0.29
+0.34
+0.26

-0.05
+0.11
+0.31
+0.64
+0.52
+0.30

+0.39
-0.14
-0.32
-0.16
-0.28
0.12

-0.17
-0.04

-0.38
-0.28
+0.12
+0.03

n = 29 n = 21
* ITEMS UNDERLINED REFLECT NEGATIVE STEMS.  Values listed are the reverse scores.
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Ò17 (reverse scored): It is not necessary to involve school administrators in
distance education in-service programsÓ (Mean = 4.28).

The lowest initial level of positive response was obtained from questions addressing the

compatibility and complexity of the innovation, in particular to questions that addressed starting a

program:

Ò15 (reverse scored): It is difficult to know where to begin when you want to
start a distance education programÓ (Mean = 2.62)

and coordinating the program with other schools:

Ò14 (reverse scored): Distance education programs are hard to coordinate
when they involve more than one school systemÓ (Mean = 2.83).

The category means relating to perceived attitude for questionnaires obtained at the start

and at the close of the study are listed in Table 8.  Four of the five attributes associated with

attitudes towards innovation: Òrelative advantage,Ó Òcompatibility,Ó Òtrialability,Ó and

ÒobservabilityÓ showed essentially no change.

Table 8.  Category Means and Changes in Means for ATTITUDES Towards Distance
Education delivered via Compressed Video 

Category Initial
(n =29)

Final
 (n = 21)

Change

Relative Advantage 3.88 3.91 +0.03

Trialability 3.79 3.72 -0.07

Observability 3.68 3.56 -0.12

Compatibility 3.43 3.48 +0.05

Complexity 3.13 3.44 +0.31

AVERAGE 3.58 3.62 +0.04

The change in means varied between -0.12 and +0.05.  The category mean that showed

the largest change was related to ease of use (Complexity).  This mean had a positive gain of

+0.31, from 3.13 to 3.44, and indicated that team members felt more comfortable with distance
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education technology following staff development and their experience at their schools.  ÒRelative

AdvantageÓ (mean = 3.91/5.00 at end of study) and ÒTrialabilityÓ (mean = 3.72/5.00 at end of

study) were the most positive response categories at the start and at the end of the study.  These

values indicated that participants recognized that distance education would be a valuable addition

to their school educational program, but that they would like to have a trial and experimentation

period before formalizing the program.

Positive changes greater than 0.40 between the start and the close of the study (Table 7)

were found for means of individual statements relating to ÒcomplexityÓ:

Ò5: Distance education is not difficult to understandÓ (+0.64),

Ò25: I feel comfortable with distance education technologyÓ (+0.52),

and Òrelative advantageÓ:

Ò26: Distance education is effective in preparing students for learning in the
information ageÓ (+0.49).

The largest negative change in means was calculated for the statement addressing coordination

with other schools:

Ò14 (reverse-scored): Distance education programs are hard to coordinate
when they involve more than one school systemÓ (-0.54).

At the close of the study this statement received the most negative response, 2.29/5.00.

Perceived Self-Efficacy Towards the Innovation  

The self-efficacy component of the survey (Section III)  was composed of 28 items that

addressed skills and competencies associated with implementation of distance education.  These

were classified into five sub-categories: comfort/anxiety towards the innovation; comfort levels

regarding use of electronic mail, fax machine, videoconferencing equipment; and serving as a

change agent in helping students learn via distance education programming.  Participants

responded to a 5-point Likert scale (1=Strongly Disagree; 2=Disagree: 3=Undecided; 4=Agree;

5=Strongly Agree).  Items with negative stems were reverse scored.  The category means for the

total group and the two sub-groups of administrators and classroom facilitators at the start of the
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study were calculated and are listed in Table 9.  Differences between the groups ([classroom]

facilitators and administrators) were insignificant for two categories:  comfort/anxiety level and

comfort level towards use of videoteleconferencing equipment.  Although not statistically

significant, administrators reported greater confidence than facilitators towards use of fax

equipment (mean = 4.40 for administrators; mean = 3.74 for [classroom] facilitators), for

electronic mail (mean = 3.83 for administrators; mean = 3.42 for [classroom] facilitators); and for

serving as change agents to help implement distance education in schools (mean = 3.17 for

administrators; mean = 2.84 for facilitators).  These results confirmed a traditional division of

responsibilities in secondary schools.

Table 9.  Category Means for SELF-EFFICACY towards Distance Education
 (Initial Questionnaire)

Category All Participants
(n = 29)

(Classroom)
Facilitators

(n = 24)

Administrators
(n = 5)

Fax Machine 3.85 3.74 4.40

Comfort/Anxiety 3.67 3.65 3.77

Electronic Mail 3.49 3.42 3.83

Change Agent 2.90 2.84 3.17

Videoteleconferencing 2.65 2.63 2.73

AVERAGE 3.31 3.26 3.58

The lowest level of perceived self-efficacy was reported by participants in the category

involving use of the videoteleconferencing equipment (mean = 2.65 for the combined group).

This value, reported prior to any training, appeared to be high.  Some individuals had attended an

information session given in May.  However, even though participants were asked to respond at

their current comfort level, these were a group of highly motivated and competent individuals

(who had been selected by their principals for these traits) and may not have felt comfortable
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responding, ÒI strongly disagree...Ó to questions regarding their confidence regarding use of

videoconferencing equipment.  The observer overheard conversations among participants of this

nature, e.g., ÒOf course, I can do this; you just have to show me what to do,Ó while they were

completing the questionnaire.11

For each of the statements associated with self-efficacy, I combined the data for

administrators and facilitators and determined the means and standard deviations.  Those values,

calculated at the start and the close of the study, are presented in Table 10, as well as the amount

of change that occurred over time.  The values in the first two columns represent the means and

standard deviations for all participants at the start of the study.  Columns three and four

represent data obtained at the close of the study; the change in means between the initial and final

questionnaires is listed in column five.

 At the start of the study, the most positive results were found for statements associated

with ÒComfort/AnxietyÓ towards distance education.

Ò1: I feel at ease learning about distance education technologies.Ó (Mean =
4.00) and

Ò2: (reverse scored): The thought of using distance education technologies
frightens meÓ (Mean = 4.03).

The strongest negative responses were calculated for statements that addressed use of the

videoteleconferencing system (Items 17-21: means 2.31-2.93) and confidence levels for serving as

potential change agents who would use or manage a distance education program (Items 23-28;

means = 2.72-3.10).  The two statements receiving the lowest means in the latter category

included:

Ò26: I feel confident managing a distance education course as a receiving
site.Ó (Mean = 2.72) and

 Ò28: I feel confident in using the distance education system to deliver
programming to a community audience.Ó (Mean = 2.76).

                                                
11   Researcher Notes, December 3, 1996.
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TABLE 10.

Initial and Final Means and Standard Deviations and Changes in Means for Items Dedicated
to Self-Efficacy towards Distance Education (Section III of questionnaire)

Administrators and Classroom Facilitators--Total Group
Item Category Statements Initial Final Change

Mean SD Mean SD

6

4

5
3

1
2

12
10
13

7
11

9
8

14
15
16

22
21
19
18
20
17

26
28
24
25
23
27

COMFORT/ANXIETY
am anxions about using distance ed.

technologies; they may fail
feel comfortable about my ability to work

with distance education technologies
distance ed. technologies are confusing
am not the type to do well with electronic

technologies
feel at ease learning about dist. education
thought of using dist. ed. technologies

frightens me
ELECTRONIC MAIL-I feel confident...
sending messages to multiple recipients
deleting messages
logging off
logging on
sending messages
answering messages
reading message

FAX MACHINE-I feel confident...
connecting to remote site
faxing a 1-page document
faxing a multiple page document

VIDEOTELECONFERENCING
I feel confident...

operating the Elmo projector properly
recording sessions with the VCR
adjusting camera for viewing remote site
adjusting camera for receiving site
using the microphones properly
dialing remote sites

CHANGE AGENT
--I feel confident...

managing a receiving site distance course
using dist. ed. for community audience
conducting discussions at receiving site
helping students “connect” with dist.tchr
helping student learn via dist. education
helping implement dist. ed at my school

3.00

3.45

3.66
3.86

4.00
4.03

3.14
3.52
3.52
3.52
3.52
3.59
3.62

3.79
3.83
3.93

2.31
2.52
2.62
2.66
2.83
2.93

2.72
2.76
2.90
2.90
3.04
3.10

1.02

0.89

0.88
1.04

0.75
0.92

1.25
1.31
1.28
1.33
1.31
1.28
1.25

1.30
1.21
1.14

1.09
1.22
1.27
1.30
1.24
1.34

1.08
1.10
1.12
0.99
1.14
0.99

3.70

4.00

4.05
4.30

4.20
4.00

3.60
4.15
4.15
4.20
4.20
4.20
4.20

4.45
4.45
4.45

3.33
3.05
3.62
3.62
3.71
3.38

3.33
3.24
3.14
3.43
3.48
3.52

1.14

0.77

0.87
0.64

0.68
1.09

1.32
1.24
1.24
1.21
1.21
1.21
1.21

1.12
1.12
1.12

0.95
1.09
1.09
1.09
0.99
1.09

1.17
1.15
1.21
1.09
1.14
1.14

+0.70

+0.55

+0.39
+0.44

+0.02
-0.03

+0.46
+0.63
+0.63
+0.68
+0.68
+0.61
+0.58

+0.66
+0.62
+0.52

+1.02
+0.53
+1.00
+0.96
+0.88
+0.45

+0.61
+0.48
+0.24
+0.53
+0.44
+0.42

n = 29 n = 21
ITEMS UNDERLINED REFLECT NEGATIVE STEMS.  Values listed are the reverse scores.
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There was much greater variability in responses in Section III of the questionnaire relating

to self-efficacy (Table 10) as compared to questions from Section I  of the questionnaire that

addressed attitudes (Table 7).  Both sections used the same scale (1-5), with positive responses

represented by higher values.  The mean standard deviation for all questions involving attitude

was 0.73 at the start of the study, whereas the mean standard deviation for all questions

involving self-efficacy was 1.14.  (At the close of the study, the mean value for the standard

deviation of self-efficacy was 1.08.)  These results might be explained by the varied backgrounds

and technology experiences of the participants involved in the study.

At the close of the study, gains were found for 27 of the 28 statements associated with

self-efficacy.  The most positive changes related to statements associated with use of the

videoteleconferencing equipment:

Ò19: I feel confident adjusting camera for viewing remote sitesÓ  (Change in
mean: +1.00) and

Ò22: I feel confident operating the Elmo projector appropriatelyÓ (Change in
mean: +1.02).

Category means representing the five sub-categories associated with self-efficacy of

participants towards distance education before and at the close of the study are presented in

Table 11 along with the changes in category means.  Moderate to strong positive gains (+0.37 to

+0.80) were found for all categories.  The comfort level towards use of the videoconferencing

equipment showed the most positive gain (+0.80).  Means for three of the five categories

associated with perceived self-efficacy of participants towards distance education,

Òcomfort/anxietyÓ level, use of Òelectronic mail,Ó and use of a Òfax machineÓ were greater than

4.00, on a scale of Ò1-5.Ó

These results showed that during the period of this study, the perceived self-efficacy of

school team members towards working with distance education technologies had become more

positive.  Most participants had gained greater confidence working with associated technologies.
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Final category means for Òelectronic mailÓ and Òfax machineÓ were 4.10 and 4.45 (out of a

possible 5.00), respectively.

Table 11. Category Means and Changes in Means for SELF-EFFICACY towards Distance
Education Technologies

Category Initial
n = 29

Final
n = 21

Change

Comfort/Anxiety 3.67 4.04 +0.37

Change Agent 2.90 3.36 +0.46

Fax Machine 3.85 4.45 +0.60

Electronic Mail 3.49 4.10 +0.61

Videoteleconferencing 2.65 3.45 +0.80

AVERAGE 3.31 3.88 +0.57

Within the comfort/anxiety category, the most positive response on the final questionnaire was

found for the statement:

Ò3 (reverse scored): I am not the type to do well with electronic
technologiesÓ (Mean= 4.30).

Perceived Concerns Towards Distance Education

 The Concerns-Based Adoption Model (CBAM) was developed by researchers at

University of Texas at Austin to learn more about changes in school improvement processes

(Hord, Rutherford, Huling-Austin, and Hall, 1987).  Its purpose is to serve both as a diagnostic

tool that identifies an individualÕs stage(s) of concern, and as an intervention mechanism for

program mangers to use so as to proscribe appropriate interventions for resolving these concerns.

Section II of the questionnaire administered in this study contained the first component, The

Stages of Concern (SoC), of the CBAM model.  It is a 35-item set of questions that allows

identification of concerns of potential users of an innovation.
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Seven stages of concern Òdescribe the dynamics of an individual innovation adopterÓ

(Hall, George, and Rutherford, 1986/1979, p. 4).  These include: 0=Awareness; 1=Informational;

2=Personal; 3=Management; 4=Consequence; 5=Collaboration; 6=Refocusing.  Stages of concern

for individuals asked to implement an innovation, according to Hord, Rutherford, Huling-Austin,

and Hall (1987), move through three levels of concerns.  These concerns evolve from an initial

level involving concerns about SELF, to the TASK level, and finally to the IMPACT level.

During initial stages of implementation of an innovation, teachers generally are at the SELF

stages.

In this study, the Stage 0 category described participants who were not using the distance

education (the innovation), but exhibited ÒAwarenessÓ of it.  Stage 1 and Stage 2 categories

represented individuals whose personal concerns were primary.  These individuals were

concerned with acquiring ÒinformationÓ (Stage 1) or had concerns regarding the impact of the

innovation upon themselves and their personal concerns (Stage 2) or on their ability to work with

it.  Stage 0, 1, and 2 are part of the SELF level.  The TASK-related concerns category (Stage 3)

described individuals whose major concerns rested with the managerial and organizational impact

of distance education.  Individuals who are identified as having IMPACT-related concerns are

interested in the ÒConsequencesÓ of implementation of educational programming via the

telecommunications network, i.e. how it would affect students (Stage 4).  In addition, they are

interested in the ÒCollaborativeÓ aspects (Stage 5) or ÒRefocusingÓ concerns (Stage 6) that

involve rethinking or reviewing other ideas that might be able to achieve the same goal.

Once teachersÕ concerns begin to focus on the innovation itself and its impact on

students, they have reached the IMPACT level.  According to Hall, George, and Rutherford

(1979/1986), movement towards the higher levels of concern depends not only upon an

individual, but also upon the innovation itself and the environment.

Using the Quick Scoring Device for the Stage of Concern Questionnaire developed by

Parker and Griffen (1979), I transformed the responses of each participant to the 35 SoC

questions into a percentile score for each of the seven stages of concern.  The values for the

percentile scores created a Stages of Concern (SoC) profile.  Twenty-eight questionnaires
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collected at the start of the study and 21 collected at the end of the study provided valid data.  I

used three methods to interpret results of the questionnaires.

My first method involved calculating the overall means for each stage.  These values are

presented in Table 12.  I calculated the means for each of the two subgroups, (classroom)

facilitators and administrators at the start of the study; and for the total group at the start and

close of the study.  At the start of the study, mean stage scores showed the same trend and had

similar values for both sub-groups and the total group.

Table 12. Means of Individual Stages of Concern (Initial and Final)

Percentile Scores
Stage 0 1 2 3 4 5 6

Group Number Self Task Impact

Aware-
ness

Informa-
tional

Personal

Facilitators
    (Initial)

 23 8 0 8 3 8 2 60 41 61 30

Administrators
    (Initial)

 5 8 9 7 9 7 9 61 57 69 57

All (Initial)  28 8 2 8 2 8 1 60 44 63 35

All (Final) 21 7 6 7 2 7 0 59 39 61 38

Whole-group percentile means of 82, 82, and 81 were calculated for Stage 0, Stage 1, and Stage 2,

respectively.  Participants were either in the ÒAwarenessÓ (Stage 0), ÒInformationalÓ (Stage 1) or

ÒPersonalÓ (Stage 2) level.  Little change in trend was found between questionnaires obtained at

the start and at the close of the study; participants remained at the SELF level of concern.

The second method I used, as suggested by Hall, George, and Rutherford (1986/1979),

involved determination of the frequency of highest concerns for all individuals involved in the

study.  These results are listed in Table 13.
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Table 13.  Frequency of Highest Concerns Stage (Initial and Final)

Highest Stage of Concern
Stage 0 1 2 3 4 5 6

Group Number Self Task Impact

Aware-
ness

Informa-
tional

Personal

Facilitators
    (Initial)

 23
(2 ties)

8 9 4 1 0 3 0

Administrators
    (Initial)

 5 2 1 0 0 0 2 0

All (Initial) 28
(2 ties)

1 0 1 0 4 1 0 5 0

All (Final) 21
(1 tie)

1 0 2 7 0 0 3 0

For facilitators, their initial peak stages of concern were Stage 0 (Awareness, n = 8) and

Stage 1 (Informational, n = 9).  Although the pool of administrators was very small, their

responses are of interest.  Three of the five members of this group were in Stage 0 or Stage 1.

However, two of the five exhibited strongest concern about coordination and collaborative

activities (Stage 5).

At the close of the study, the pattern for frequency of highest concern was similar to that

obtained at the start of the study.  Stages 0, 1 and 2 represented over 85% (n = 19/22) of

participantsÕ responses.  Three profiles (out of 22) showed Stage 5 (Collaboration) as the prime

concern. (Prior to the study, five out of 30 profiles had shown this as the major form of concern.)

According to Hall, George, and Rutherford (1979/1986), individuals in Stage 5 exhibit Òa focus on

coordination and cooperation with others regarding use of the innovationÓ (p. 7).

The third way I used to interpret results of the SoC was to note the highest and second

highest levels of concern and to report the frequency and the distribution of second highest stage

of concern in relation to first highest stage of concern.  Hall, George and Rutherford (1986/1979)
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felt this method allowed more insight into concerns.  These results of the calculations using this

third method are displayed in Tables 14 (Initial questionnaire) and 15 (Final questionnaire).

Table 14. Frequency and Percent Distribution of Second Highest Stage of Concern in
Relation to First Highest Stage of Concern (Initial Questionnaire Results)

Second Highest Stage of Concern
Aware
-ness

Infor-
mational Personal

Highest Stage
of Concern

0 1 2 3 4 5 6 Row
Total

%

Row
Total

N

S
t
a
g
e

Self Task Impact

0 Awareness 0
0

8
52%

5
38%

36 13

1 Informational 2
17%

0 7
58%

1
8%

1
8%

1
8%

33 12

2 Personal 2
50%

0 2
50%

11 4

3 Management 0 1 0
100%

3 1

4 Consequence 0 0 0

5 Collaboration 2
33%

2
33%

2
33% 17

6

6 Refocusing 0 0 0

*36
*Due to ties, n>28
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Table 15.  Frequency and Percent Distribution of Second Highest Stage of Concern in
Relation to First Highest Stage of Concern (Final Questionnaire Results)

Second Highest Stage of Concern
Aware
-n e s s

Infor-
mational

Personal

Highest Stage
of Concern

0 1 2 3 4 5 6 Row
Total

%

Row
Total

N

S
t
a
g
e

Self Task Impact

0 Awareness 1
10%

4
30%

3
30%

1
10%

1
10%

45.5 10

1 Informational 0 0 1
100%

33 1

2 Personal 1
14%

5
71%

1
14%

11 7

3 Management 0 0 1
100%

3 1

4 Consequence

5 Collaboration 0 0 1
33%

2
67%

17 3

6 Refocusing

*22
*Due to ties, n>21

The results demonstrated that the highest two levels of concern for all participants at the

start and at the close of the study were at the SELF level, at Stage 0, Stage 1 or Stage 2.  These

results are consistent with the findings of Hall, George, and Rutherford (1979/1986) who

reported:

· For nonusers of the innovation, a high peak score on Stage 0 reflects awareness of a
concern abut the innovation....

 
· A high Stage 1 score is indicative of intense concerns about what the innovation is and

what use of the innovation entails...its structure and function....
 
· A high Stage 2 score is indicative of ego-oriented questions and uncertainties

about the innovation.  Concern about status, reward, and potential or real
effects of the innovation on the respondent are of high concern....
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· Usually non-users who are high on Stage 0 will also be high on Stages 1 and 2
(p. 31).

A few individuals had concerns with the overall collaborative efforts needed in

implementing innovation.  Establishment of cross-district academic programs would be expected

to require involvement and collaboration at many levels of authority.  However, the results

showed that, during this study, the concerns of almost all school team members remained at the

SELF level.  These results are consistent with the level of implementation achieved at the end of

the study as shown in Table 5 (p. 108).  No high school sites had established high school level

distance education classes between sites--a primary goal held at the start of the study.

   Overall Findings of the Study

A synthesis of data obtained from both the quantitative and qualitative instruments

employed in this study is presented in this section.  Qualitative data was obtained from analysis

of researcher notes, interviews of key participants, personal communications, document review,

open-ended surveys administered following each of the workshops, written statements included

on final questionnaires, and from transcriptions of focus group interviews conducted at the end of

the study.  During the three formal staff development workshops I recorded a set of notes and

salient statements of participants.  In the following section I have referred to these as Researcher

Notes.  Based upon attendance records, I obtained nearly 100% response to open-ended surveys

from each session.  Following each of the workshops, I added some additional personal written

commentary to my Researcher Notes, describing my observations of the session and my

interpretations of the prevailing climate, attitudes, and behaviors of the participants.  I have

referred to these in the following section as Researcher Comments.

I analyzed data from each of my quantitative and qualitative sources, triangulated the

results and developed a general set of findings applicable to this study.  This procedure was done

twice--once at the end of the 1996-97 academic year, and again at the close of the study.  In this

section, I have documented supporting statements or presented other evidence to validate each of
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my results.  In order to preserve confidentiality of schools and participants, I have used no

names and have referred to individual schools by the letters ÒAÓ through ÒHÓ (selected at random

for each site).  A triangulation of data sources matrix is displayed in Table 16.

1.  Central coordination at initial stages facilitated the process of implementation of a

multi-site telecommunications network.

Analysis of focus group transcripts, observations by the researcher and document

analysis (documents, E-mail correspondence, Researcher Notes) showed how the actions and

interactions of the central coordinator maintained progress of the implementation of the

innovation.

1. The Network coordinator developed numerous grant proposals that funded
the acquisition of hardware and software, training and technical support for
the SVCC-TN.12, 13, ,14   She met numerous times with individuals associated
with funding organizations.  Her efforts during this period secured additional
funding from the Virginia Assembly, allowing a 9th site that was not part of
the original  funding proposals to participate in 1996-7 planning and
connectivity schedule; and funding from Bell Atlantic to permit a 10th school
district to join the Network during the 1997-8 academic year.15, 16

 
2. The Network coordinator assumed responsibility for collecting and

distributing information to schools and superintendents associated with the
Network involving:

                                                
12   Linda Sheffield. Rural Utilities Service (RUS) Grant Application. January 1995.
13  Linda Sheffield  Public Telecommunications Foundation Program (PTFP) Grant Application. September

1997.
14  Linda Sheffield.(1997, November 12). Perkins Mini-Grant Proposal: FY 1996-97.  Fax  copy received by

J.McNeal, November 12, 1997.
15  Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, January 20; February 4; March 17). Re: Friday meeting;

distance ed project; none. E-mail to J. McNeal (JMCNEAL@vais.net).
Comments about funding sources (Virginia General Assembly and RUS) for the regional telecommunications

submitted to the Virginia General Assembly.
16  Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, June 6). Re: Grant moneys. E-mail to J. McNeal

(JMCNEAL@vais.net).
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Table 16.  Triangulation Data Sources Matrix

Information/Results of Study Data Sources

History of SVCC-TN · ·
Concerns towards Distance Education · · · · · · ·
Attitude towards Distance Education · · · · ·
Self-Efficacy towards Dist ance Ed. · · · · ·
FINDINGS OF STUDY
   1. Value of Central Coordination · · · · ·
   2. Value of Technical Support · · · · · ·
   3. Delays · · · · · · ·
   4. Teachers felt threatened by tech. · · · · ·
   5. Barriers needing admin. support · · · · · · ·
   6. Improve communication via Network · · · ·
   7. Positive team interactions via Stf. Dvpt. · · · ·
   8. Using equipment most impt. activity · · · · · ·
   9. Students valued on teams · · · ·
  10. Staff Development  improved

knowledge,awareness and self-efficacy
· · · · · ·

  11. Need advocacy at supt. level · · · · · ·
  12. Need active involvement of principals · · · · · · · ·
  13. Wait until technology ready for demos · ·
  14. Give teachers time to prepare · ·
  15. Expand staff dvpt. to wider group · · · ·
  16. Develop new Network org. structure · · · ·
  17. Team members enthusiastic re potential

of Network; select distance education
classes carefully

· · · · · · ·
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· scheduling of all training sessions;17, 18, 19, 20

· progress of installations and operation of the Network;21, 22, 23, 24

· school needs, school schedules and staff certifications;25, 26, 27, 28 and
· scheduling of installations.,29, 30

3.  The Network coordinator assumed responsibility for developing training for
schools participating in the Network.  As a researcher/participant observer, I
participated in these efforts.  Chapters 3 and 4 provide a detailed description
of training activities.

                                                
17  Researcher Notes. (1997, January 3). Telephone conversation between L. Sheffield and J. McNeal regarding

revising training schedules.
18  Sheffield, L. (SVSHEFL@svccchr1.sv.cc.va.us). (1997, January 16) Re: Friday meeting. E-mail to to J.

McNeal. (JMCNEAL@vais.net).
Message involved scheduling of Schools F and H for training.

19  Sheffield, L. SVSHEFL@sv.cc.va.us). (1997, March 17). Re: None. E-mail to J. McNeal
(JMCNEAL@vais.net).

Comments on scheduling for School I and for teleconference.
20  L. Sheffield. (1997, August 5).      Memo    (Subject: Announcement of Scheduling Meeting to discuss scheduling

of classes for Fall 1997). Sent to representatives of schools participatng in the regional network.
21  L. G. Sheffield and R. W. Bratcher. Overview: Southside Virginia Community College Telecommunications

System.  Developing A High Performance Learning Community. December 1995.
Sent to Superintendents.  This document summarized the project and provided a time-line for

implementation (“System ready for full utilization: January 1997).
22  L. Sheffield. Implementation Schedule, Revised. September 1996.

Information sheet distributed to superintendents present at Superintendents’ Meeting, September 23,
1996.

Information sheet also was distributed to principals and other representatives of schools planning to
participate in the regional network who were present at Distance Learning Ad Hoc Committee Meeting,
October 8, 1996.

23  L. Sheffield. (1997, April 29). Update on Progress of Regional Network.  Summary of progress of the
regional network.  Sent to Superintendents prior to Superintendents’ Meeting scheduled for April 29, 1997.

24  Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, April 7) Re: April 18  to J. McNeal. E-mail to J. McNeal
(JMCNEAL@vais.net).

Message discussed scheduling software that will be given to schools in the fall for their own scheduling of
activities via the Network.

25     1996-97 School Schedules    (for high schools associated with regional network).  Collected by L. Sheffield and
distributed at Ad Hoc Plannng Meeting, November 12, 1996.

26  Researcher Notes. (1997, January 31)  Recorded comments made by L. Sheffield to Team E at Hands-on
School Training Workshop regarding different school schedules.

27  Researcher Notes. (1997, January 23)  Working session with L.G. Sheffield regarding certifications of teachers
and school interests regarding use of the network during the forthcoming academic year.

28  L. Sheffield. Report  of Scheduling Committee Meeting: June 18, 1997.
Report summarized interests, needs, capabilities of schools regarding delivery of classes for Fall 1997 that
were expressed by representatives of high schools, SVCC, and Longwood College who were present at this
meeting.  Included 1997-98 school schedules.

29  L. Sheffield. (1997, April 23). Memo : Schedule for installation of equipment..Sent to High Schools
Participating in Regional Network.

30  Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, July 16). Re: hello. E-mail to J. McNeal
(JMCNEAL@vais.net).

Message refers to scheduling of second camera installation at high schools.
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4. The Network coordinator assumed responsibility for meeting with hardware
and software current and potential vendors, for assessing the relevance of their
materials, and for distributing appropriate information to schools.31

 
5.  The Network Coordinator worked directly with the Community College

instructional and technical staff during their own implementation of delivery of
instruction via the telecommunications network.  Based upon feedback from
her direct observations and from
participants, she constantly
made adjustments to the
hardware and technical capacity
of the system being constructed
for secondary schools.34, 35

 
 In order to be better able to understand

the technical aspects of the VTEL
system, she completed a one-week
training program developed by VTEL for site technical support personnel.

 
6.  The Network

Coordinator worked
directly with college
staff and schools in
coordinating schedules
and establishing courses
appropriate for
secondary school
participation.36, 37

 

 

                                                
31   L. G. Sheffield and R. W. Bratcher.    Overview: Southside Virginia Community College

   Telecommunications System.  Developing A High Performance Learning Community.   December 1995.
32   Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, July 2). Re: Hello. E-mail to J. McNeal

(JMCNEAL@vais.net).
33 Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, July 16). Re: Hello: E-mail to J. McNeal

(JMCNEAL@vais.net).
34   Researcher Notes. (1997, January 7). Recorded comments made by L. Sheffield during Training for Schools

G and C. regarding experiences of SVCC re lighting, sound proofing etc.
35   Researcher Notes. (1997, February 7). Recorded comments made by L. Sheffield during Training for School

B. regarding how SVCC is using Elmo and responses of SVCC staff towards use of teleconferencing system for
delivering their classes.

36    Schedule for Fall 1997.  Southside Virginia Communications Network Classes   (as of August 13, 1997).
Distributed to schools.

37    Schedule for Spring 1998.  Southside Virginia Communications Network Classes.    Distributed November
1997 to participants at Focus Group Interviews.

ÒNext week--July 7-9--I will be at JTCC
for intensive training in VTEL repair and
trouble shootingÓ (E-mail:  L. Sheffield to
J. McNeal. 7/2/97). 32

ÒThe training session at JT�C was
excellent.  Now I am certified in VTEL
installation, trouble-shooting and repairÓ
(E-mail: L. Sheffield to J. McNeal. 7/
16/97).33

 ÒJane Andrews (SVCC staff) is working with
department chairs and guidance at each of the
schools to schedule classesÓ (Researcher Notes.
Recorded comments made by L. Sheffield at
Workshop #2 for Schools C and G, January 7, 1997).

ÒWe need your help and support to get classes. If
there are any classes you would like, we will make
arrangements.  We will send you a contact person
to (meet with representatives) from your
school....WeÕll be glad to work with youÓ
(Researcher Notes.  (Recorded comments made by
L. Sheffield to Superintendents at Meeting, October
29, 1997).
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2.  Access to a high level of technical support, including on-site service, facilitated the

process of implementation of the regional network and promoted development of

technical expertise at local sites.

My observations, document analysis (meeting agendas, E-mail correspondence), and

analysis of researcher notes and focus group interview transcripts demonstrated the strong

leadership and high quality of service provided by the technology coordinator for SVCC, Mr. Bill

Wilson.  He was involved in all aspects of the implementation process, including training and

installation of equipment.

1.  Mr. Wilson conducted a training session targeted to individuals identified by
schools as their technology contact.38

2.  Mr. Wilson was actively involved in the hands-on training (Workshop #2) for
each of the schools.  He developed a series of activities for groups to use in
developing their facility with operation of the VTEL unit.39

3.  Once the high speed telephone
lines were installed (May for
most schools), SVCC technology
staff worked tirelessly to install
all the equipment needed to make
the VTEL system work to
transmit voice, video, and data.

4.  Mr. Wilson had a comprehensive
knowledge of all aspects of the equipment
and telecommunications system that enabled
him to recognize causes of problems and
needed modifications.  In fact, in many
cases, he knew more than vendors who
provided equipment.42

                                                
38     Agenda.  Southside Virginia Telecommunications Network Technical Meeting  . December 16, 1996.
39     Hands-on Exercises Developed for SVCC-TN   . January 6, 1997.
40  Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, May 21). Re: VTEL installations. E-mail to J. McNeal

(JMCNEAL@vais.net).
41   Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, July 2) Re: Hello. E-mail to J. McNeal

(JMCNEAL@vais.net).
42  Wilson B. (1997, May 30). Equipment installations. Multiple recipients of list SVTN.  [Online]. Available

SVTN @sv.cc.va.us.

 “Bill and Bob will be going to the
schools and installing  the cell muxes
and the routers and getting the
information straight about the IP
addressesÓ (E-mail: L. Sheffield to J.
McNeal. 5/21/97).40

ÒBill already knows more probably
than the person who is providing the
(VTEL) training sessionsÓ (E-mail: L
Sheffield to J. McNeal. 7/2/97).41
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5.  Mr. Wilson kept schools informed via
a list-serv developed for SVTN users.44

During the second focus group

interview, which was held via the Network, one of the schools that had been expected to be part

of the group did not come Òon-line.Ó  Mr. Wilson Òchecked inÓ to the conference from his

location at the SVCC Christianna campus (Dr. Sheffield and I were at SVCC Keysville campus)

and proceeded to get involved to help the missing site connect.45  When the individual from

School G being interviewed mentioned having problems with the location of the second camera

that had been installed at that site that day, Mr. Wilson proposed possible strategies for

improving the location.46

Comments made during the second focus group represented how oneschool felt regarding

the technical support provided by SVCC.

3.  Numerous delays accompanied the initial process of implementing distance education

at high school sites.

                                                
43   Wilson B. (1997, May 30). Equipment installations. Multiple recipients of list SVTN.  [Online]. Available

SVTN@sv.cc.va.us.
44   Wilson B. (1997, July 30). Current Progress. Multiple recipients of list  SVTN. [Online]. Available

SVTN@sv.cc.va.us.
45   Focus Group Interview #2 Transcript, November 6, 1997, Lines 119-122

 ÒWe have received the MCU video
switch which has been installed here at
SVCC....Bob Upson (my counterpart on
the Daniel campus) and I will continue
with the insstallations at  the other sites
as soon as we receive the rest of the
equipmentÓ (E-mail: B. Wilson to
SVTN list-serv. 5/30/97).43

ÒThe support has been excellent.  Bill always has just been a phone-call
away....He always has been there for any kind of problem or questionÓ (Focus
group interview #2 transcript, November 6, 1997, lines 136-40).

ÒI think the Community College has done a really good job, thanks to Bill.  As
far as from a technical standpoint and thatÕs really where my area is, the
technical support has been very, very good.  At the community college
everyone has been very responsible, very receptive to problems and
inquiries....As to what possible thing could be done to improve, at this time I
canÕt think of anythingÓ (Focus Group Interview #2 Transcript, November 6,
1997, lines 278-286).
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Document review and analysis of researcher notes, focus group interview transcripts,

principal narratives and E-mail correspondence revealed a series of delays.  The implementation

plan presented to superintendents in December 1995 listed September 1996 as the date for

installation of equipment; September-December 1996 as the period for trial runs; and January 1,

1997, the date for full utilization.47  Lines were not installed until May 1997,48 and the system

was not ready for trial runs until August 1997.49 

Various problems caused delays.  These included postponement of dates to install

                                                                                                                                                            
46   Focus Group Interview #2 Transcript, November 6, 1997, Lines 119-122.
47   L. G. Sheffield and R. W. Bratcher.    Overview: Southside Virginia Community College

   Telecommunications System.  Developing A High Performance Learning Community.   December 1995.
48   Net.Work.Virginia. Site by Type and Bankwidth. (1997, September 26--last update). [Online}. Available:

http://www.networkvirginia.net/images/NWV_key_9.26.htm/ [1998, January 5].
49   Researcher Notes. (1997, August 13). Scheduling Meeting.
50   Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, June 5). Re: Training. E-mail to J. McNeal

(JMCNEAL@vais.net).

•  ÒThe telephone companies had a large backlog of work to complete before they could
attend to the needs of the telecommunications networkÓ (Researcher Notes. Recorded
comment of L. Sheffield. January 6, 1997).

¥ ÒThe unexpected popularity and rush for connectivity of multiple users of
Net.Work.Virginia exceeded the current technical capacity of VA Tech and the telephone
companiesÓ (Researcher Notes. Recorded comment of L. Sheffield. February 7, 1997).

¥  ÒTelephone company long-range planning had not envisioned that there could ever be a
demand for connectivity between T-1 lines (relatively narrow band for them) and the ATM
networkÓ (Researcher Notes. Recorded comment of J. Crowder, Net.Work.Virginia engineer
during Interview. June 25, 1997).

• ÓSwitches had to be re-engineered to meet the specifications of connecting T-1 lines to the
ATM networkÓ (Researcher Notes. Recorded comment of J. Crowder during Interview. June
25, 1997).

• ÒPlans for Internet accessibility for all sites placed unanticipated demands upon
hardware source provider, leading to delays in production and shipping of routers and
multiplex componentsÓ (Researcher Notes. Recorded comment, B. Wilson, SVCC technical
engineer. May 23, 1997).

¥ ÒWe have some problems with the PVCÕs  (Permanent Virtual Circuits)which the telcos
had put in--they did not allow enough bandwidthÓ (E-mail: L. Sheffield to J. McNeal. June 5,
1997).50
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telephone lines and the need for re-engineering of switches for connecting high schools to the

ATM network.51  Peripheral equipment such as cell muxes (equipment that enables multi-point

conferences) arrived Òdead in the box.Ó52  Additional cell muxes were not available when requested

from the manufacturer (May 1997), due to unexpected demands for site connections to the ATM

network.53, 54, 55, 56, 57  They did not arrive until mid-July.58

The last piece of equipment to arrive was the second camera for each site.  Again there

were delays.  On July 16, Dr. Sheffield wrote in an E-mail to me, ÒWhat is left  is the installation

of the second camera at each site and I plan to try to schedule that for next week.Ó59 In fact, the

cameras did not arrive until late October and installation took place in November.  ÒWe just got

our 2nd camera put in today,Ó was a comment made during Focus group interview #2.60

Obtaining domain names for Internet access became a Òpolitical challenge.Ó61 This meant

additional delays, but the problem was resolved prior to the start of fall classes.  Once distance

education classes began over the regional network there were additional problems.  At that point

in time, all connections to the ATM network for the community had to be arranged from a

ÒbridgeÓ (equipment that enables multi-point conferences) operating at Northern Virginia

Community College.62

                                                
51   Wilson B. (1997, May 30). Equipment installations. Multiple recipients of list SVTN.  [Online]. Available

SVTN@sv.cc.va.us.
52   Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, May 21). Re: VTEL installations. E-mail to J. McNeal

(JMCNEAL@vais.net).
53   Wilson B. (1997, June 16). Installation Update. Multiple recipients of list SVTN.  [Online]. Available

SVTN@sv.cc.va.us.
54   Wilson B. (1997, July 8). Cell-muxes. Multiple recipients of list SVTN.  [Online]. Available

SVTN@sv.cc.va.us.
55   Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, June 5). Re: Training. E-mail to J. McNeal

(JMCNEAL@vais.net).
56   Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, June 9). Re: Grant moneys. E-mail to J. McNeal

(JMCNEAL@vais.net).
57   Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, July 1). Re: Hello. E-mail to J. McNeal

(JMCNEAL@vais.net).
58  Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, July 16). Re: Hello. E-mail to J. McNeal

(JMCNEAL@vais.net).
59  Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, July 16). Re: Hello. E-mail to J. McNeal

(JMCNEAL@vais.net).
60   Focus Group #2 Interview Transcript, November 6, 1997, Line 131
61   Researcher Notes. (1997, August 18). Ad Hoc Scheduling Meeting
62   Researcher Notes. (1997, August 18). Ad Hoc Scheduling Meeting.
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VC Wizard software was used for

scheduling connections between sites and

the ATM network.  In early Fall 1997 it

could not handle the demands being placed

upon it throughout the state, leading to disruptions in transmission.63, 64  From all accounts,

however, all problems had been resolved by the end of October.65, 66

4.  School team members felt teachers were threatened by technology and its impact upon

their role in the classroom.

Analysis of questionnaires, open-ended surveys, focus group interview transcripts, my

notes and comments, and recorded statements of participants during staff development

workshops revealed the malaise felt by a number of schools and of teachers towards technology

and distance education.  Traditional expectations of teachers as competent knowledge providers

had influenced the decision of five sites to limit team membership to adults (during this phase of

the implementation process).  A series of comments made by administrators or team

representatives revealed some of the anxieties felt by schools.

                                                
63   Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, September 10). Re: SVTN. E-mail to JMcNeal

(JMCNEAL@vais.net).
64   Researcher Notes. (1997, September 16). Telephone conversation between L. Sheffield and J. McNeal
65   Researcher Notes. (1997, September 16). Telephone conversation between L. Sheffield and J. McNeal.
66   Researcher Notes. (1997, October 29) SuperintendentsÕ Meeting

ÒThe technical problems in the early part of the
year were bad.  The students could not adjust to
having the class one day and not having it the rest.
It was also difficult when they knew class was
continuing from the sending siteÓ (Principal
Narrative Report, School A. November 1997).

ÒEveryone is so terrified about the idea of teaching across the systemÓ
(Researcher Notes. Recorded Comment of School H team representative
at Workshop #2. February 21, 1997).

ÒWeÕve decided not to bring students.  Once weÕre up and running
weÕll bring them inÓ (Researcher Notes. Recorded Comment of School
D Administrator, at Workshop #2. January 31 1997).

ÒOur teachers need to feel comfortable with the technology first”
(Researcher Notes. Recorded Comment of School G team representative
at Workshop #2. January 7, 1997).

ÒWe want to use the system first  for staff development.  Then weÕll
think about classes for studentsÓ (Researcher Notes. Recorded
Comment of School F representative at Scheduling meeting.  June 18,
1997).
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One of the speakers in the first focus group interview provided additional insight into

concerns of teachers regarding issues associated with distance education delivery of courses via a

videoteleconferencing system.  They were worried that something might be offered that they at

their school already offered.  They were worried about their rating or ÒperformanceÓ as a teacher.

Should they do something new, or something that they knew would work?

5.  Major barriers to implementation of distance education via the regional

telecommunications network--requiring administrative intervention--were (a) varied

local school academic schedules, (b) local school decision-making patterns, and (c)

absence of cross-district policies to address student fees and teacher incentives for

participation in the network.

Analysis of data obtained from multiple sources that included (a) document review of

school schedules, (b) my observations and recorded comments that participants made during

meetings and staff development workshops, (c) closed-ended and open-ended surveys, and (d)

focus group interviews supported identification of these barriers limiting full implementation of

the opportunities available to schools through their participation in the regional network.

1.  Document review of schedules for schools showed that there were six different
school calendars and bell schedules represented by the nine school districts.
Some had various forms of block scheduling; some had 4 X 4 schedules and

ÒI  think --our thinking is--that in (our) county, that, well, number
one, itÕs not just a problem of scheduling.  There is also a concern
on the part of many of our administrators that something that may
be offered, would be something that we might offer
anyway...(Then) the administrators are thinking, ÔIÕd rather do
what weÕve already done as opposed to start something new that
we havenÕt tried yet, and donÕt know how itÕs going to work.Õ....

 Another problem that comes up is (that) teachers are not just
intimidated by the hardware or being in front of a camera, but
teachers are also intimidated by the fact, that, ÔOh, you think
someoneÕs a better teacher than I am, so youÕre going to hire them
to do this instead of meÕÓ  (Focus Group Interview #1 Transcript,
November 6, 1997, p. 10).
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completed a traditional year-long course in a semester; and some had a 7-
period day bell schedule.67, 68

2.  School principals identified scheduling issues as a primary concern at the first
planning meeting, held before any training in October 1996, and requested that
superintendents address these issues.69

3.  Item 14 on Section II  (Attitudes) of the closed-ended questionnaire (ÒDistance
education is hard to coordinate with other schoolsÓ) received the second least
positive response on the initial administration, and the least positive response
of any item (2.29/5.00) on the final administration of this questionnaire.

4.  Written responses to open-ended surveys included statement after statement
that cited scheduling concerns as a major barrier to implementation of distance
education.

5.  Comments made by participants in the focus group interviews held at the end
of the study in November 1997 showed that scheduling remained a central
issue.

                                                
67    1996-97 School Schedules   (for high schools associated with regional network).  Collected by L. Sheffield and

distributed at Ad Hoc Plannng Meeting, November 12, 1996.
68    1997-98 School Schedules   (for high schools associated with regional netwok).  Collected by L. Sheffield and

distributed with copy of Notes summarizing June 18, 1997 Scheduling Meeting.
69     Summary of Issues and Concerns Expressed at Last Meeting    (October 8, 1996).  Prepared by L. Sheffield and

distributed at Ad Hoc Planning Meeting, November 12, 1997.

Open-ended surveys administered following staff development workshops listed this
question: ÒWhat are your concerns?Ó
The following are written responses submitted by school telecommunication team
participants.

· Ò1.  Cost of instruction; 2. Schedules of the schools, e.g. 4X4, reg 6-bell etc. 3.
Scheduling students for classesÓ  (Comment by School E team member after Workshop
#1. January 6, 1997).

· ÒÔ$Õ issues, scheduling conflictsÓ  (Comment by School A team member after Workshop
#2. January 24, 1997).

· ÒCoordination of courses, schedules, etc. between school divisions/schoolsÓ
(Comment by School D team member after Workshop #2. January 31, 1997).

· ÒSchedule conflictsÓ (Comment by School G team member after Workshop #3. April 18,
1997).

· ÒScheduling with other schools....Coordination of different bell schedules, school
calendars, class schedulesÓ  (Comments by School C team member after Workshop #3,
April 18, 1997).



Jean P. McNeal                         Chapter 5. Results 136

Locus of control issues within school divisions also contributed to misunderstandings

regarding scheduling for installation of teleconferencing system.

Issues relating to local school decision-making patterns and implementation of distance education

technologies into school organizational structure surfaced during the focus interviews.

                                                
70   Sheffield, L. (SVSHEFL@sv.cc.va.us).(1997, May 9). Re: Hello, summer). E-mail to J. McNeal (JMC

NEAL@vais.net).
71   Sheffield, L. (SVSHEFL@sv.cc.va.us).(1997, May 21). Re: VTEL installations). E-mail to J. McNeal

(JMCNEAL@vais.net).

· Ò...and then the scheduling problem comes in, and, of course, (problems) with the
counselors and how are you going to know far enough ahead (what will be
offered), and everybody counts schedules at different times, and so forthÓ  (Focus
group interview #1 transcript, November 6, 1997, p. 10).

 
·  ÒHave we solved any of the scheduling issues for classes?....I donÕt think you ever
willÓ  (Focus group interview #2 Transcript, November 6, 1997, lines 40-44).
 

·  Ò...the scheduling seems it is going to be a real challenge as far as getting classes
up and runningÓ (Focus Group Interview #3 Transcript, November 7, 1997, p.4).

 

ÒThe day after the SuperintendentÕs meeting...(the school representative) called
me in a panic.  I got the impression that (the superintendent) didnÕt know that the
line orders for (this county) had not been sent in and he was expecting (his
county) to be hooked up on the week of May 19th.  Needless to say (school
representative) faxed me the line order form and wanted desperately to have the
lines put in to make the May 12th  deadlineÓ (E-mail, L. Sheffield to J. McNeal.
5/9/97). 70

ÒThe high school Ôdid not know anything about the training which was to be
conducted on the day of the installationÕ.  This according to (the school division
technology coordinator).  I let her know that the information went to the
designated technical contact person at School E several weeks ago.  According to
(school division technology coordinator) it should have been sent to herÓ  (E-mail,
L. Sheffield to J. McNeal. 5/21/97). 71
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Throughout the study, participants discussed concerns over salaries for (high school)

teachers who taught students in different districts and fees for students enrolled in cross-district

courses.  Time for preparation was identified as an issue.  ÒWe need a way between systems (to)

deal with salary and enrollment issues,Ó was one comment written in response to the open-ended

question attached to the final questionnaire.  Team members felt resolution of these issues to be

the responsibility of the superintendents.  Even though these items had been identified as

concerns at the first planning meeting in October 1996,72 analysis of my notes recorded at the

SuperintendentsÕ Meeting, October 29, 1997, showed that they remained concerns at the end of

the study.

6.  Team members suggested using the regional network (SVCC-TN) to improve existing

poor communications among participating school divisions.

                                                
72      Summary of Issues and Concerns Expressed at Last Meeting    (October 8, 1996).  Prepared by L. Sheffield

and distributed at Ad Hoc Planning Meeting, November 12, 1997.

ÒThe meetings that have been held--weÕve had the technology peoplesÕ
meetings, and weÕve had the guidance/principalsÕ meetings, and, of course,
the superintendentsÕ meetings.  So itÕs been horizontal.  We need to do it
vertical within our own divisions and then bring those groups togetherÓ
(Focus Group Interview #1 Transcript, School I speaker, November 6, 1997, pp.
16-17).

ÒI really think that the individual school divisions need to get their thoughts
together in terms of what theyÕd like to receive or offer before they go, you
know, talking about what they can do, because what happens is that
(Member X) and I are from the same school division and he doesnÕt go to
the meetings (that I go to), so I donÕt know what he said and we end up
crossing wiresÓ  (Focus Group Interview #1 Transcript, School B speaker,
November 6, 1997, p. 35).

ÒThe problem is that the guidance people donÕt know soon enough to put it
(distance classes) in the choices for the students to make.  Well, how can you
have the class if you didnÕt know there was going to be a class?Ó (Focus
Group Interview #1 Transcript, November 6, 1997, p. 8).
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Analysis of data obtained from focus group interviews identified a current lack of

communication among school divisions.

Communication within schools also surfaced

as a problem.  During Focus group interview

#3,73 students from School C indicated they

did not know that their own school had a

distance class with School D.

Only four schools had had distance classes at their sites during Fall 1997.  This limited

use of the regional network for classes also meant that most schools could not demonstrate how

the network was being used in their community.

Questions and comments

made by individuals who attended

the focus groups showed that they

had had little knowledge of the

overall progress of the

implementation of the regional

network.

Frustration over lack of

understanding regarding operational

procedures for involving other

school divisions in use of the

teleconferencing system was

expressed by one focus group

participant.

                                                
73   Focus Group Interview Transcript, #3. November 7, 1997, p. 3.

ÒWe donÕt have a school newspaperÓ
(Comment from a teacher from School H. Focus
Group Interview #3 Transcript, November 7,
1997).

ÒI donÕt think we have a school newspaperÓ
(Comment made by a student from School C.
Focus Group Interview #3 Transcript, November
7, 1997).

ÒSince weÕre not offering a class at this point, it is sort of
difficult to explain.  People like to see something in
action so the fact that we donÕt have a class this semester
is (a disadvantage)Ó (Focus Group Interview #3 Transcript,
November 7, 1997, p. 4).

ÒWe havenÕt advertised it, so to speak.  WeÕre kind of
waiting to see what we can offer.  Because a lot of
time...you can say, ÔWeÕve got distance learning
equipment,Õ but if you canÕt say what weÕre using it for,
then it doesnÕt do us any good to tell the communityÓ
(Focus Group Interview #2 Transcript, November 6, 1997,
lines 313-316).

ÒWith our network, the Southside network--Is anyone
using it terms of classes or is anyone offering classes this
term?Ó  (Question raised by Focus Group #2 participant,
Focus Group Interview #2 Transcript, November 6, 1997,
lines 313-316).

ÒIÕm the librarian, and I know information is power ...I
didnÕt know there  was a list-serv (for the Network).  I
had no idea other than biology (until) you told me
today...of whatÕs already being offered, so if anyone
asked me I wouldnÕt knowÓ  (Focus Group #1 participant
from School D, Focus group #1 Interview Transcript,
November 6, 1997, pages 24-25).
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Participants in all three focus groups

suggested using the capacity of the Network

as a means of enhancing communications.

They suggested setting up demonstrations or

symposia for school staff, for student groups,

for school boards, and community groups.

Analysis of Principal Narrative

Reports and E-mail from Dr. Sheffield (11/1197)74 confirmed that schools already had or were

actively working to provide Internet access

at their site through the Network.  A

number were establishing E-mail accounts

through the system.  During the focus group interviews, participants suggested expanding the

list-serv as a means to improve communications.75  Participants in each of the three focus groups

suggested setting up a Web site for the regional network to serve as a means to improve

communications among the different sites.

7.  Staff development fostered positive interactions within and among school teams.

My analysis of written statements recorded on open-ended surveys (administered

following each staff development workshop) supported the finding that staff development

                                                
74   Sheffield, L. (SVSHEFL@sv.cc.va.us).(1997, November 11). Re:Internet). E-mail to J. McNeal

(JMCNEAL@vais.net).
75  Focus Group Interveiw #1 Transcript, November  6, 1997, pp. 23-24.

ÒI think our major drawback right now is the combination
of...scheduling distance learning or staff development, or positive
sorts of things and knowing who is out there that we can link up
with.  I donÕt know who to contact if we wanted to do a staff
development opportunity on a certain topic.  I donÕt know which
studio or to which place or locality I should call.  I need that
kind of technical informationÓ  (Focus Group #3 Transcript,
November 7, 1997, p. 8).

 ÒNow that the equipment is in place, it
would be a good idea to say at this time, ÔWe
are going to schedule a symposium where
these people, and whoever else you want
from your system (should) go to your unit,
and MecklenburgÕs go to their units and
GreensvilleÕs go to theirs and we are going to
have a meeting,Õ and that way everybody can
see, number one, that it works, their units
workÓ (Focus Group Interview #1 Transcript,
November 6, 1997, pp. 18-19).  

ÒI think that a Web site might be very
usefulÓ (Focus Group Interview #3
Transcript, November 7, 1997, p. 8).
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fostered positive interactions within and among school teams.  This finding was reinforced by

analysis of my field notes and comments that described the atmosphere during the workshops.

· Administrators and students paired together in completing the structured
hands-on practice activities.  An easy-going atmosphere prevailed throughout
all activities, and especially among those that involved non-hierarchical
groupings.76

· Participants appeared pleased to attend (this staff development session) and to be
part of their school telecommunications team. There was a feeling of camaraderie
exhibited within and among teams.77

Representatives from seven of the nine schools (plus Longwood College and SVCC) that

participated in this study participated in one of the three focus group interviews.  Analysis of

the transcripts and of my field notes and comments confirmed that participants appeared pleased

to be asked to provide some feedback regarding their experiences and applications involved with

use of the Network.78  Although not formally designed as a training activity, the focus groups

served as a forum for promoting learning transfer, a feature acknowledged by researchers as a

needed component for staff development (Meltzer and Sherman, 1996).

                                                
76       Researcher Notes and Comments.    (January 7, 1997).
77       Researcher Notes and Comments.    (December 3, 1996).
78      Researcher Notes and Comments  . (November 7, 1997). Comments made following Focus Group Interviews,

November 7, 1997.

These are written comments recorded on open-ended
surveys administered after workshops.

ÒI missed the interaction with other schools todayÓ (Comment by
School A team member following individual school hands-on
training, Workshop #2, January 24, 1997).

ÓEnjoyed meeting others from the consortium”  (Comment by
School E team member after Workshop #1, December 3, 1996).

ÒI enjoyed the interaction with administrators, teachers, technical
folks and studentsÓ (Comment by School B team member after
Workshop #1, December 3, 1996).
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8.  ÒUsing the equipmentÓ was identified as the most important activity for generating

interest, enthusiasm and a vision for potential applications of the videoteleconferencing

system.

Analysis of focus group transcripts, open-ended surveys, E-mail correspondence, and my

researcher notes and comments showed that participants felt that using the equipment helped

them become enthusiastic about opportunities available through the regional network.

Participants recognized that their own attitudes and expectations for use of the network had

changed after using the teleconferencing system.  They

suggested conducting demonstrations for showcasing the

technology to other groups.  In the focus group

interviews, a number of schools reported that they were

planning demonstrations for different school and

community groups.  Longwood College reported on

ÒThe first workshop that I went to was here and you had two
different sites and we broadcast back and forth and we made
presentations and really got a feel for everything.  And thatÕs what
made me enthusiastic about it.Ó (Focus Group Interview #1
Transcript, November 6, 1997, p. 3).

ÒIn order to be able to use the equipment, you have to use
it...Once you get familiar with what youÕre using, you can think of
ways how youÕre going to be teaching with itÓ (Focus Group #1
Transcript, November 6, 1997, p. 6).

ÒPeople need to experience it and it makes a big difference.  I can
tell you Ted BennettÕs (William Ted Welden Bennett, Jr.,
District 60 Representative to VirginiaÕs House of
Delegates, Member of Education Committee) a real strong
supporter now, after that Joint Commission Meeting (VirginiaÕs
Joint Commission on Technology and Science), Ôcause he
actually watched me use the control panel.  Then all at once he
just reached over there and he started using it and he kept saying,
ÔThis is unbelievableÕÓ (Focus Group Interview #1 Transcript,
November 6, 1997, pp. 14-15).

ÒYes, a senator from Lynchburg was convinced within five minutes
at a state senate meetingÓ (Focus Group Interview #1 Transcript,
November 6, 1997 p. 15).

ÒWeÕre planning as a
matter of fact next month to
show the School Board
exactly what the equipment
is capable of doing and
demonstrate Internet useÓ
(Focus Group Interview #2
Transcript, November 6,
1997, lines 157-59).
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how they had been able to show their staff how the teleconferencing worked.

Dr. Sheffield reported that one of the superintendents had indicated at the SuperintendentÕs

Meeting in late October that the school division would be demonstrating the system for the

County Board of Supervisors in early December.79

At the third focus group interview, one of the students suggested that it would be useful

to have a demonstration for students.

ÒI agree that they need to know, because a lot of students, theyÕre like, there are
two new TVÕs up in the library, and...itÕs like you need to get them to know what we
can do with it and you may have to call a meeting in the auditorium.  The special
interest groups are in their own little groups and they need to find out about the
stuffÓ (Focus Group Interview #3 Transcript, November 7, 1997, p. 10).

 Dr. Sheffield continued the conversation, and asked if it would be...

Ò...helpful to set up ...some demonstrations for certain...student groups at the
schools and just invite them in--like today.  ItÕs no major thing to set up.  Do you
think something like that would be good to make the students more aware?Ó
(Focus Group Interview #3 Transcript, November 7, 1997, p. 10)

The student response was...

ÒThat would work well.  A small group from each, from each larger group coming
in here and we say, ÔThis is what we can do with this.Õ  Just have a group like
thisÓ (Focus Group Interview #3 Transcript, November 7, 1997, p. 10).

Having an opportunity to use the equipment during the hands-on workshops transformed

opinions participants had previously held regarding the teleconferencing system.  Analysis of E-

mail correspondence between Dr. Sheffield and myself describing a hands-on workshop, as well

as my own notes regarding another workshop, supported the effectiveness of hands-on

experiences in changing attitudes of participants towards the technologies.

                                                
79   Focus Group Interview #1 Transcript, November 6, 1997, p. 14.

ÒSo what we did, we put out a call to our faculty, if youÕre interested
in experiencing this, weÕre going to meet in hall 128, and we gave a
date and a time and then we set up a two-way conference with the
folks down in the CEC (Continuing Education Center), for thirty-five
minutes and we hooked twenty-five faculty immediatelyÓ  (Focus
group #1 transcript, November 6, 1996, p. 13).
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The third staff development session was an multi-point interactive videoteleconference

that connected four sites in Virginia: the two campuses of Southside Virginia Community College,

Northern Virginia Community College at Annandale, and Southwest Virginia Community College.

The format included delivery of a German lesson and a panel discussion among educators, a

                                                
80 Sheffield, L. SVSHEFL@sv.cc.va.su). (1997, January 17). Re: Friday meeting). E-mail to J. McNeal

(JMCNEAL@vais.net).

ÒThe Superintendent  and Assistant Superintendent were among those in
attendance.  The people they brought were those who were opposed to this
system.  As a result I spent a great deal of time answering questions....Some of
the time I felt that I was facilitating a meeting of these people as they discussed
their concerns and what they felt were issues....The session was excellent and
everyone seemed to enjoy it and everyone participated.  Even the
Superintendent and Assistant Superintendent took one of the assignments each
and used the control pad.  With the exception of one person, the rest seemed
to be more excited about the system and the possibilities after having seen it
and used it....The Superintendent...indicated that he wanted a large cadre of
faculty trained in how to use the system.

This is the first Superintendent who has attended any of these training sessions,
and I think his presence demonstrated his commitment to the possible use of
this technology as a teaching tool in School F  to others from the school who
attended.  He proved to be a real asset in the sessionÓ  (E-mail: L. Sheffield to
J. McNeal. 2/17/97). 80

********************
ÒThis session started in a rather hostile, yet polite environment.  The
principal and librarian were quite negative regarding all the problems
associated with using the system.

(Changes in attitudes began to occur as participants tried the system and
began to ask questions.) ÔThat opens a lot of possibilities,Õ said the principal.
The principal seemed almost relieved to realize that schools didnÕt have to
do everything by themselves.  He realized that there were classes his
students could take under Dual Enrollment (via the Network).

This is now about the time that questions start ÔbarrelingÕ about possible
uses.  Now everyone is starting to think about possibilities.  Talk is about
animal husbandry, perhaps health career, and other special courses.  ÔI
donÕt see it as cutting teachers, but about enhancing opportunities, and in fact
growing,Õ  said the principal....The meeting ends on a very positive noteÓ
(Researcher’s Notes. Researcher Comments. Workshop #2 for School D, January
31, 1997).
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parent and a student from Tazewell County, VA, and SVCC-TN telecommunication team

members.  Tazewell is a county that was in its third year of using distance education technologies

to deliver instruction to its four high schools.  For most SVCC-TN team members, this was the

first time they had experienced the full operating capacity of the Network.

School team members were genuinely impressed--and surprised--with the clarity of the

sound and picture quality.  They welcomed the opportunity to ask questions of the panel and

the German instructor--people who had real experience with distance education.

· The audio and visual impact of the interactive videoteleconference was more
effective than watching videos, reading about, listening to descriptions of
learning via a distance.  The distances involved (200-400 miles from point to
point) would have prevented any other type of meeting of these groups of
people.

 
· The enthusiasm of the Tazewell participants for distance learning as a means

to enhance the educational program for students, teachers and community
members in their county became clear to school teams during the course of the
teleconference.81

                                                
81   Researcher Notes, Researcher Comments. April 18, 1997.

       Written responses to question on Open-ended Survey (administered
following teleconference, April 18, 1997) :

 ÒWhat was positive about your experiences today?Ó

· ÒComments on TazewellÕs experienceÓ
· ÒInput from Tazewell was very enlighteningÓ (Comments from School G

team members).
 
· ÒShare ideas from folks who have used systemÓ
· ÒIt was beneficial to hear from Tazewell  and Annandale about their

experience with distance learningÓ (Comments from School E team
member).

 
· ÒThat this equipment is very beneficial to student who want learn over

Ôtelevision communicationsÕÓ (sic),
· ÒSee how the teachers will teach over the systemÓ, and
· ÒListening to positive and negative comments from a system already

using distance deliveryÓ (Comments from School C team member).
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At this point in time, teachers on school teams did not appear concerned about becoming

instructors over the Network.  Many felt and expressed their opinions that initial student use of

the Network would be for Dual Enrollment courses, and that, for these, SVCC would assume

responsibility for obtaining the instructors.82  Following this session, SVCC-TN members

appeared eager to have staff development courses available to them via the Network.  The

Network had ÒprovedÓ itself.  For many, staff development delivered via the Network would be

their only opportunity to get additional training and graduate course work due to distance and

time restraints.83

9.  Student involvement in working with distance education technologies was valued.

Analysis of my field notes and comments, recorded comments of participants at

workshops, open-ended surveys and focus group transcripts conveyed that school teams valued

the presence of students in the group.

                                                
82  Researcher Notes, Researcher Comments. April 18, 1997.
83  Researcher Notes, Researcher Comments. April 18, 1997.

     Written answers on Open-ended Surveys in response to question:
· ÒWhat was interesting about your experiences today?Ó
· (Open-ended survey administered following Workshop #3, April 18, 1997).

·  ÒSee how easy it is to interact over the systemÓ (Comment from School C team
member).

 
· ÒComments from a student who had taken a class in this environmentÓ

(Comment from School C team member).
· 
· ÒHearing the ÒprosÓ and ÒconsÓ of the system from people who use distance

learning on a regular basisÓ (Comment from a School G team member).

 
· ÒThe student and teacher perspectives of distance learning.  They obviously enjoy

itÓ (Comment from School G team member).



Jean P. McNeal                         Chapter 5. Results 146

· Teams without student
representation invited students from
other teams to join them in group
discussions (Researcher Notes,
Researcher Comments. December 3,
1996).

· The students were much quicker than
the adults to grasp operation of the
VTEL equipment.  They are as quick
as can be about using controls.  They
donÕt even have to be instructed--
almost--and they have never seen the
equipment (before today)
(Researcher Notes. Researcher
Comments for Workshop #3 for
School H, February 21, 1997).

The adeptness of students towards the technology was elaborated further by students

who spoke during the focus group interviews.  Students felt the equipment was Òfairly easy to

use.  Pretty much anyone could use it.Ó84

Participants indicated that students on the teams Òwere interested in being able to follow-

up, but I donÕt think they really had the opportunity to see the follow-up yet.Ó85

10.  Staff development expanded awareness and knowledge of distance education and

enhanced the self-efficacy of school team members towards the technologies.

                                                
84   Focus Group Interview #3 Transcript, November 7, 1997, p. 3.
85   Focus group Inteview #1 Transcript, November 6, 1997, p. 38.

ÒLetÕs have some students over here.
We need to have their input on what
makes a good teacherÓ  (Researcher
Notes. Recorded comment made by
administrator made during small group
activity at Workshop #1, December 3,
1996).

ÒOur students (5 students) put our tape
(the multi-media presentation) togetherÓ
(Researcher Notes, Recorded comment
from School B team member at Workshop
#2, January 24, 1997).

ÒThe students did everythingÓ  (They
prepared a Power Point multi-media
presentation showcasing the school.)
(Researcher Notes, Recorded comment
from School H team member at Session
#2, February 21, 1997).

ÒStudents are very adaptive towards the VTEL equipment.  The two students
that we had that were taking the class, I mean, they learned how to use the
equipment and they--they managed themselves.  They didnÕt need anybody
there to manage for them.

The night class that IÕm doing has a student--a work study student--that comes
and she manages the equipment for the other students that are taking the class
and theyÕre just right at home with all the electronics and technologyÓ  (Focus
Group Interview #1 Transcript, November 6, 1997, p. 40 ).
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Analysis of questionnaires, written comments recorded on open-ended surveys

distributed after each of the staff development workshops, my notes and comments, and focus

group transcripts confirmed that staff development enhanced understanding of distance education

and related technologies among team members.

Analysis of the self-efficacy component of the questionnaires (Table 10, p. 116, and

Table 11, p. 118) revealed that self-efficacy of participants increased in every category as a

result of staff development.  School team members showed greater self-efficacy and comfort level

towards using technologies associated with the videoconferencing system, in particular, E-mail

(Change in category mean: +0.61/5.00)  and fax equipment (Change in category mean: +.60/5.00).

The largest change was shown to be self-efficacy towards use of the videoconferencing

equipment (Change in category mean: +0.80/5.00).  Participants exhibited more positive feeling

towards serving as a change agent in schools (Change in category mean: + 0.46/5.00).  Their

Òcomfort/anxietyÓ level had become more positive (Change in category mean: +0.37/5.00).  ÒItem

Written comments recorded on Open-ended Surveys.
 
· (I have a ) Òbetter understanding of how it worksÓ (Comment after Workshop #3

from School E team member, April 18, 1997).
· (Learning about) Òthe great possibilities available in using distance learningÓ

(Comment from School E team member after Workshop #3, April 18, 1997).
· ÒLearned how to use the equipmentÓ (Comment from School H team member

after Workshop #, 2, February 21, 1997).
· ÒI liked learning how to use the camerasÓ (Comment from School H team

member after Workshop #2, February 21, 1997).
· (Got) Òlots of good technical info, practice time, hands-onÓ (Comment from

School H team member after Workshop #2, February 21, 1997).
· ÒI learned of the many possibilities related to distance learning.  I was impressed

with audio and visual clarity of the system...(Positive experiences were)
Òlearning the capabilities of this new technology and their positive impacts on
learning in the classroomÓ  (Comment from School B team member after
Workshop #2, February 7, 1997).

· ÒThe session provided an excellent hands-on experienceÓ (Comment from
School B team member after Workshop #2, February 7, 1997).

· ÒHands-on--learned more, understand more, and feel more comfortable with
the innovationÓ (Comment of School D team member after Workshop #2, January
31, 1997).

· ÒReceived much valuable info concerning distance learning, particularly about
the role of the facilitator... (I liked ) the overview of the total program for the
new members of the teamÓ  (Comment of School E team member after Workshop
#1, December 2, 1996).
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3,Ó the statement regarding Òbeing the type to do well with electronic technologies,Ó received the

most positive response at the close of the study in this category: 4.30/5.00.

Written comments on open-ended surveys administered following each of the staff

development workshops revealed both changes in attitude and self-efficacy of participants over

time.  Initial anxieties and intense personal focus on manipulation of the technology (present

prior to staff development and expressed on open-ended surveys following Workshop #1)

dissipated after the individual school hands-on training (Workshop #2) and the interactive

videoteleconference (Workshop #3).

Workshop #1 did not include any use of videoconferencing equipment.  At that time

(December 1996), the high-speed DS-1 lines had not been installed at SVCC.  The system was

operating via ÒSwitch 56Ó capacity, which is much slower and more jerky than DS-1.

Workshop #2 was conducted for individual school teams (One school failed to schedule

this session).  Team members worked in pairs to complete a set of prepared scenarios that

required them to use the varied capabilities of the videoconferencing equipment and document

camera.86  Comments of participants recorded on open-ended surveys reflected a much lower

anxiety level following Workshop #2 and the teleconference that was part of Workshop #3 than

had been expressed following Workshop #1.

    Concerns after Session #1 recorded on Open-ended Surveys.

                                                
86  Researcher Notes. January 7, 1997.

ÒLack of hands-on with the equipmentÓ (Comment from School E team
member in answer to question involving ‘concerns’, December 3, 1996).

ÒNot enough hands-on work...Not being able to use the equipmentÓ
(Comment from School E team member in response to concerns, December 3,
1996).

ÒMore use of the technologyÓ (Comment from School B team member) in
response to suggestions for improvement, December 3, 1996).

ÒI need the hands on.  I know it will comeÓ (Comment from School I team
member) regarding suggestions for improvement, December 3, 1996).

ÒI would enjoy learning more about the equipmentÓ  (Comment from School
H team member regarding suggestions for improvement, December 3, 1996).
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   Written comments recorded after Sessions #2 and #3 on Open-ended Surveys.

The focus group interviews provided much greater insight into school plans for utilization

of the network for distance education and for communication than was obtained from the

questionnaire administered at the end of the study.87  Results of Section II  that dealt with

Concerns showed no essential change between data obtained at the start and at the end of the

study.  At the end of the study, most respondents were still at Stage 0, indicating that they were

aware of the innovation, or at Stage 1 or Stage 2, which indicated that they were concerned about

how the innovation affected them personally.

One interpretation of these somewhat conflicting results: positive changes in perceived

facilitator self-efficacy and ability to use electronic equipment (indicators of progress in

implementing the innovation), and the absence of any change in Stage level of concerns between

the start and close of the study might be that the goal facilitators set for themselves was too high.

The original goal of the Network was to enable high school students to be able to take classes via

distance education.  That goal had not been achieved to any great extent during the relatively

short time that the system had been operative.  However, facilitators had made a great deal of

progress in their understanding of how the technology worked, the potential it offered for

improving teaching and learning opportunities, as well as what types of organizational support

they needed to make further progress in using the system.  It may have been that the end-result

was still too far away for responses on an instrument like the CBAM to reflect progress.

                                                
87    Researcher Notes and Comments  . (November 7, 1997). Comments made following Focus Group Interviews,

November 7, 1997.

 ÒThe hands-on use of the equipment was wonderful...I feel much more
comfortable about the use of the equipmentÓ  (Comment from School A team
member after Workshop #2, January 24, 1997).

ÒHands-on (was positive experience).  I learned more, understand more, and
feel more comfortable with the innovationÓ (Comment from School D team
member after Workshop #2, January 31, 1997).

(It was interesting) Òseeing how easy it is to interact over the systemÓ (Comment
from School C team member after Session #3, April 18, 1997).
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In the focus groups, school team members spoke openly and freely about their

understanding or involvement with the technologies associated with the regional network.  The

transcripts showed that schools were making progress implementing innovation.  Participants

stated what worked and didnÕt work for them; they shared their school division plans for

application of distance education during the next stage of implementation of the network; they

offered many suggestions for diffusing information about the network and engaging other groups

in using the network.  These actions demonstrated a level of confidence and self-efficacy that

would not have been possible prior to staff development and on-site opportunities to work with

the technologies.88

Conversations in the focus group interviews, as

well as written comments on the Principal Narrative

Reports, revealed that participants and schools were

conducting dialogues about future use of the network.

While participants recognized that there were still

barriers to widespread implementation of distance

education, they also were able to envision and relate to

others how they could enhance communications and

learning opportunities for students, teachers, and

community residents throughout the region by utilizing

some of the capacity of the telecommunications

network.

11.  Advocacy at the superintendent level was identified as a need for promoting and

incorporating distance education into the culture of school communities.

Analysis of researcherÕs notes and recorded comments, document review, and transcripts

of focus groups interviews revealed that participants felt that advocacy at the superintendent

level was very important in promoting awareness and use of the regional network.

                                                
88   Researcher Notes. Researcher Comments. November 7, 1997.

ÒWe want to open it up to the
community for classes and other
learning opportunitiesÓ (Comment
written on School E Principal Narrative
Report, November 1997).

ÒWe would like to use this network
for various club meetings...We are
trying to provide access to our Vo-
Tech office off this networkÓ
(Comment written on School I
Principal Narrative Report, November,
1997).

ÒPossible use...for meetings and
communicationÓ (Comment written
on School G Principal Narrative Report,
November, 1997).
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Although Dr. Sheffield had sent the superintendents periodic summaries of progress of

the Network and reviewed the status of the Network at the SuperintendentsÕ Meetings held in

Fall 1996,89 Spring 1997,90 and Fall 1997,91

superintendents did not appear to become

involved in promoting the regional network

in their communities.  Superintendents

appeared to be unaware of the training that

had taken place for school

telecommunications teams.  Dr. Sheffield

had made all arrangements for the staff

development workshops directly with

schools and the building principals.  

According to the comments made at

their Spring 1997 meeting, superintendents did not appear to have understood, prior to this

meeting, that each site could originate and receive programming and that multi-point to multi-

point connections were possible.  Several superintendents agreed to meet separately and discuss

how they might become more involved in planning how their school divisions might use the

network for distance education classes and for community groups.  They asked to be informed

regarding training for technical support staff.92

                                                
89      Agenda: SuperintendentsÕ Meeting  . (1996, September 23).
90      Agenda: SuperintendentsÕ Meeting.   (1997, April 29).
91      Agenda: SuperintendentsÕ Meeting.   (1997, October 29).
92   Researcher Notes. Researcher Comments. April 29, 1997.

ÒIÕm not sure the other superintendents
understood this--or we would be doing this
alreadyÓ (Researcher Notes. Recorded
comment of Superintendent (School H)
regarding options available through SVCC-
TN, April 29, 1997).

ÒWeÕre getting behind.Ó (Superintendent
#1)
ÒIf we donÕt get something going weÕll be
sitting there with all this equipment.  IÕd
appreciate some leadership.  I canÕt
provide itÓ (Superintendent #2) (Researcher
Notes, Recorded comments of
superintendents on April 29, 1997 at the
Superintendents’ Meeting).

ÒPlease send information regarding scheduling software to superintendents and
let them share the information with their technology staff at the school division
levelÓ (Researcher’s Notes.  Recorded comment made by superintendent at
Superintendents’ Meeting, April 29, 1997).

ÒOther (superintendents) agree with above requestÓ (Researcher’s Notes,
Researcher comment regarding above statement, April 29, 1997).
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Dr. Sheffield related that school teams were very concerned about scheduling, instructor

compensations and fee schedule for students enrolled in distance education classes that involve

instructors and students in different school divisions.  ÒThese are areas where the

superintendents need to be involved,Ó 93 she told them.

When superintendents met at SVCC again in

October 1997, there had been no resolution on these

issues,94 and Dr. Sheffield presented them again.  She

encouraged superintendents to become involved in using the network.  She related that the

(Virginia Legislature) ÒScience and Technology Committee  (Virginia Legislature) met last week at

five sites via Net.Work.Virginia.  Ted Bennett (Member of Virginia House of Delegates [Halifax,

VA], who represents the Southside Virginia region) was impressed.  He learned how to use the

teleconferencing system.Ó 95

By the end of the superintendentÕs meeting, several of the superintendents began to

recognize that their leadership was needed in promoting use of the Network.  One member

suggested ÒMaybe it would be worthwhile for us to hold our next meeting via the NetworkÓ96

In the focus group interviews, participants spoke about the need for superintendents to

be involved.  The question was raised whether superintendents had actually Òexperienced using

                                                
93  Researcher’s notes. Recorded comment, April 29, 1997.
94  Researcher’s Notes, October 29, 1997.
95  Researcher Notes. Recorded comment of L. Sheffield, October 29, 1997.
96  Researcher’s Notes. Recorded comment made by Superintendent, October 29, 1997.

ÒIf you have to have meetings, use it
(the videoconferencing system)Ó
(Researcher’s Notes.  Recorded comment
made by Dr. L. Sheffield, October 29,
1997).

ÒIt is very important that they (superintendents) be involved because they set the
standard and the speed for the whole division, but the superintendents are so
busy.  I know that (our superintendent) spent a lot of time working on the
distance learning and seeing that it has happened.  HeÕs very interested in
seeing that (it works). It is something that is on the upper midlevel list of his
priorities, and he is real anxious for us to find ways for us to use the equipment
now that it is here.  So now I not only have what interests that we have here, I
have (our superintendent) saying, ÔWhat are you going to be doing? What are
you going to be using?  How are you going to be using it?ÕÓ (Focus Group
Interview #3 Transcript, November 7, 1997, p. 9).
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the Network.Ó97 Another participant suggested that the superintendents Ògo sit in classes where

itÕs already working well to how it works--to see what the potential is.Ó 98

ÒIÕm wondering if you could put the superintendents in some sort of scenario like
that at their next superintendentsÕ meeting or the one after that where theyÕre not in
the same room, but they are in two separate places so that they can talk to one
another within a room as well as across the network.  I think that will be a big
start.Ó 99

 Another participant suggested that superintendents accompany students to both satellite classes

and classes using the videoteleconferencing system.

ÒIf they sat in like a Latin or Japanese class with the facilitator from the electronic
classroom and the students who took it electronically and could see the difference, I
think those facilitators and children could give them a lot of feedback on why this is
better than electronic classroomsÓ 100.

Another participant responded, ÒThey need to go and see that.Ó 101   All of these statements

supported the finding that participants felt advocacy of the superintendent was very important

for promoting use of the network.

12.  Participants considered active involvement and support of school principals to be

important for implementation of distance education.

Analysis of data acquired in this study from questionnaires, document review, E-mail

correspondence, my field notes and comments, and from focus group interview transcripts

confirmed the Òpower of administrative control in school technologyÓ described by

Mecklenburger (1989, p. 7).  In Section I (Attitude) on the questionnaire administered at the end

of the study, ÒItem 17Ó that addressed administratorÕs role in staff development, received the

most positive response, 4.40/5.00 (Table 7, p. 111).  Participants strongly felt that

administrators should be involved in the training regarding distance education.

                                                
97   Focus Group Interview #1 Transcript, November 6, 1997, p. 12.
98   Focus Group Interview #1 Transcript, November 6, 1997, p. 12.
99   Focus Group Interview Transcript #1, November 6, 1997, p. 13.
100   Focus Group Interview Transcript #1, November 6, 1997, p. 13.
101   Focus Group Interview Transcript #1, November 6, 1997, p. 13.
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According to Mecklenburger (1989), ÒAdministrators must understand both the

capabilities and limitations of technologyÓ (p. 7).  The commitment of administrators involved in

staff development in this study was shown by their responses to the final questionnaire.  In this

study, five (out of a possible nine) administrators attended the hands-on training (Attendance

records: January 6, 7, 17, 24, and 31; February 7 and 21).102  Four of those completed

questionnaires at the end of the study; the fifth administrator had moved to another school

district.  No questionnaires were received from administrators who had not attended the hands-on

training.

Research by Kirby (1995) showed that the climate at a school affects how comfortable

students feel in participating in distance education classes that may begin or end prior to the

school bell schedule.  By their ability and willingness to compensate for the alterations that are

necessary, schools, and indirectly principals, affect enrollment and attrition rates of distance

education students.  In Focus Groups #3, one participant commented on the importance of the

building level administrators. ÒThe building level people, the administrators are important

because anything that goes on in the building isnÕt going to work without their support.Ó103

An example in this study that revealed the importance of principals in promoting distance

education classes involved the Dual Enrollment Biology course that was scheduled between

Schools C and D; SVCC provided the instructor.  The biology class began with 17 students.104

But the beginning of October, about half had dropped.  According to Dr. Sheffield, upon

questioning the staff at both schools, it appeared that two factors were involved.  Many students

already were taking two or three other Dual Enrollment courses.  Additionally the lab time for

this course was established and managed by regular teachers at each school.  The lab had been

scheduled during Student Activity Period; students wanted to be able to participate in student

activities.105

                                                
102      Attendance Records for Staff Development #2 Workshops.  
103   Focus Group Interview #3 Transcript, November 7, 1997, p. 9.
104   Sheffield, L. (SVSHEFL@sv.cc.va.us). (1997, September 10). Re: SVTN. E-mail to J. McNeal

(JMCNEAL@vais.net).
105   Researcher Notes.  Telephone conversation between L. Sheffield and J. McNeal, October 2, 1997.
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 Analysis of principal narrative reports and focus group transcripts showed that the

telecommunication team members felt that distance education classes, as well as demonstrations,

should be delayed until the technology was operating effectively.  One basis for selection of

telecommunication team members had been their

interest in technology.  Through their own use of

the equipment, and through discussions during staff

development, team members had developed

awareness of the potential of distance education and

the regional network.  Since they understood the

potential of the system, team members seemed to

feel that they had a little more tolerance for dealing

with the problems and delays associated with

implementing new technology than the general

public.106

14.  Participants (at schools where distance classes had been held during the fall)

recommended additional staff development and time be provided to help teachers develop

effective teaching strategies for delivering instruction via the teleconferencing system.

Analysis of focus group interview

transcripts and responses to open-ended

questions on the final questionnaire supported

this statement.  Several sites had been involved

in delivery of distance education courses during

the fall semester and representatives from those

schools reflected upon the experience during the

focus group interviews.  They noted that teaching styles would need to be altered and that

                                                
106   Researcher Notes. Researcher Comment, November 7, 1997.

ÒFrom mine and LindaÕs experience we
know one thing, you donÕt need to start
until itÕs ready technically to go,
because high school students can not
handle a level of frustration that goes on
from not picking up that programÓ
(Speaker from School D).

ÒTry college professors; theyÕre even
more temperamental, believe me.
Students are very easy to work with in
comparisonÓ  (Speaker from Longwood
College).

(Focus Group Interview #1 Transcript,
November 6, 1997, pp. 37-38).

ÒI went to the lecture one night.
Instructors need to tape and watch
what the distance site receives.  At times
this instructor is difficult to understand
and some examples do not come
through clearly.  This has really given
me a new perspective on distance
learningÓ (Written response to open-
ended question on Final Questionnaire,
November 1997).
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additional time would be needed to prepare classes

for delivery via distance technologies.  Teachers

who plan to deliver distance classes Òprobably

have to change (their) teaching style...and that

takes time,Ó noted one participant.107

15.  Team members recommended expanding staff development to reach a wider audience

and accommodate mobility of staff and the changing interests of business and community

members.

Analysis of focus group interview

transcripts revealed participants wanted other

groups to have staff development regarding

application and use of distance education

technologies.

Changes in the administrative structure in schools meant that there would need to be some

on-going staff development process.  In June 1997, two new superintendents (there were eight

school divisions in SVCC-TN) were installed.108, 109  ÒWe did that several years ago (for

superintendents), but itÕs a different group now...and itÕs a much better system now,Ó noted Dr.

Sheffield in response to comments about providing some training for superintendents.110  She

continued,

ÒAt the superintendentsÕ meeting last week we did begin to discuss this and I did
make suggestions to the superintendents and their representative  there that we do
start setting up some demonstrations....I even suggested to a couple of the
superintendents after the meeting that, you know, ÔWhy donÕt you try using this

                                                
107   Focus Group Interview Transcript #1, November 6, 1997, pp. 31-31.
108     1996-97 List of Superintendents involved in SVCC-TN   .
109     1997-98  List of superintendents involved in SVCC-TN.  
110   Focus Group Interview #1 Transcript, November 6, 1997, p. 6.

ÒIt takes a lot more preparation time to
be on television...to do it right....Well, if
you don't do it right...that will run it
right into the groundÓ (Focus group
interview #1 transcript, November 6,
1997, pp. 32-33).

ÒWe were given so much information that
other people who didnÕt attend...that they
didnÕt get and I feel a repeat of that sort for
a different group--I donÕt need to do it
again, but other people doÓ (Focus group
interview #1 transcript, November 6, 1997 p.
3).
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technology and just see how it works?Õ  So IÕm going to really follow through with
them on setting up the demonstrations.Ó 111

It is important to note that in one district where there were three new administrators,

including the principal,112 none of the members of the school telecommunications team returned a

final questionnaire.113  This situation provided additional evidence for the critical role of the

principal in implementing change in the school environment.  School leaders need to provide some

form of on-going staff development to assure that current school staff (including teachers and

administrators) maintain currency with the evolution of the regional telecommunications network

and its potential for enhancing communications and educational opportunities for the local school

and community.

16.  Focus group participants identified a need for establishing a new organizational

structure to promote cross-district utilization of the regional telecommunications

network.

Southside Virginia Community College led the initial process of implementation of the

regional telecommunications network.114  Local schools had provided a classroom for the

equipment and had identified staff and students for staff development.  Analysis of my

researcher notes at the SuperintendentsÕ Meetings and transcripts of focus group interviews

showed that the nine high schools recognized that there needed to be some ownership and

direction among the school divisions for developing a distance education program that served

their needs.  Schools wanted flexibility to try different approaches.  In the focus group

interviews, representatives related ideas that had been discussed at their schools for use of the

Network.  One school was exploring creation of cross-disciplinary projects that would be

conducted via electronic communications with research scientists.115  Another school had

                                                
111  Focus Group Interview #1 Transcript, November 6, 1997, pp. 13-14.
112.  Researcher Notes. (1997, November 13). Telephone conversation with secretary at School D.
113   Researcher Notes and Comments, December 1, 1997.
114   L. G. Sheffield and R. W. Bratcher.    Overview: Southside Virginia Community College

   Telecommunications System.  Developing A High Performance Learning Community.   December 1995.
115   Focus Group Interview #1 Transcript. (1997, November 6). p. 11.
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identified a couple of other schools and was working to set up some classes with those sites.116

One participant stated that Òthe principal should work with people...who have a genuine interest

in being on camera, and are teaching something that would be something that other schools

would want.Ó117   Others preferred to wait and see what would be available.

Some superintendents recognized that they needed to exhibit leadership.  ÒWe are going

to have some programming.  The principals expect us to make decisions.Ó 118

The following are some thoughts that were shared during the focus group interview

regarding future organizational structure for the regional network.

17.  Team members were enthusiastic regarding the potential of the videoconferencing

medium and regional network for expanding communications and learning opportunities,

but recommended distance classes initially be targeted to select groups.

Analysis of questionnaires administered at the start and close of the study showed that

participants had positive attitudes towards distance education and benefits it would provide

students in their schools.  Data obtained from analysis of my notes recorded during staff

                                                
116.  Focus Group Interview #1 Transcript. (1997, November 6). p. 16.
117   Focus Group Interview #1 Transcript. November 6, 1997. p. 4.

ÒI think itÕs probably like a lot things, there will be people in several divisions
but probably not all who are interested enough to pursue the technology, who
wonÕt sit and wait for things to come to them but will actually pursue usage, and
I think that for those people the network will be used, not just the Internet
access but the distance learning will be utilized more often and will become
more familiar....I think (that if) youÕre going to have a group of the ten-
something (schools),(there will be) some percentage that will participate, that
will find ways to participate and others that will sit there until someone has the
interest to do soÓ (Focus group interview #3, November 7, 1997, page 9).

ÒThe group physically that needs to be involved in the decision has to include
the superintendent because itÕs financial.  It (should) include the administrator
or principal of that school.  You need to include a guidance person for
scheduling.  It needs to include a technical person.  So for us itÕs a four person
group that would then meet with those four persons from the other divisions that
would be) interested (in what we) would talk about...ÕWe have a good program
in this and you have a good program in that and we can merge and we can
save some money, and weÕre not going to be doing it by adding people, weÕre
going to be doing it by sharing resourcesÕÓ (Focus group interview #1, November
6, 1997, p. 12).
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development workshops, written comments of school team members on open-ended surveys,

focus group interview transcripts and principal narrative reports showed that schools had high

interest at this point in time in using the network for enhancing communications and sharing of

resources.  They were interested in technology applications that included access to the Internet

and creation of E-mail accounts for staff and teachers.  Schools had plans to use the Network for

a variety of meetings with groups located throughout Southside Virginia.  Analysis of focus

group transcripts showed that some schools already had plans or had conducted demonstrations

for their staff, school boards and business and community leaders to showcase the technology--

and the expertise of their staff (the telecommunications team members) in using the technology.

Principal Narrative Reports from schools A, E, H, and I, and analysis of focus group

transcripts showed that the presence of the teleconferencing system had served as a catalyst for

their schools to upgrade their own technology resources.  One participant shared that ÒWeÕre

working real hard on technologies, teacher confidences...and getting our staff up to our student

level with technologies and computers.Ó119

                                                                                                                                                            
118   Researcher Notes. Recorded comment of one Superintendent, Superintendent’s Meeting, April 29, 1997.
119   Focus Group Interview #3 Transcript, November 7, 1997, p. 7

 ÒHopefully weÕll be able to use it for some staff development....The
Internet use really has been so far the greatest advantage for us
because before weÕve been limited to a single machine dial-up
connection...Now weÕve got the ability to connect as many as we
wish....I intend to have a couple of computers installed in here and
then folks will be able to...take courses (like Windows 95), or we
could pull them in from another location if theyÕre offeredÓ  (Focus
Group Interview #2 Transcript, November 6, 1997, lines 166-170; lines
221-223).

ÒWith the completion of our LAN we will have many features for our
faculty and staff....We hope to have Internet access in every classroom
very soonÓ  (Comment recorded on Principal Narrative Report. School
A. November 1997).

ÒI am in the process now of setting up a school-wide networkÓ (Focus
Group Interview #2 Transcript, November 6, 1997, line 211).

ÒOnce the school is wired for full access, students and teachers  will
use E-mail accounts.  We currently use the Internet for library use, but
hope to route to classrooms soonÓ (Comment recorded on Principal
Narrative Report. School H. November 1997).
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Students, teachers, and principals reported they were using the Network for Internet access.

Schools had plans to provide students E-mail access from home via the Internet.  And then,

suggested one student, ÒWe could do some of our work at home and E-mail it to school!Ó120

In their written response to PrincipalÕs Narrative Report, at the Scheduling Committee

Meeting on June 18, 1997, and in the focus group interviews, many schools spoke about the

interest of school staff in obtaining Staff Development courses via the Network.

                                                
120   Focus Group interview #3 transcript, November 7, 1997, p. 11.

· ÒIn Biology, we use it (the Internet) to look up what different
chemicals do to different kinds of materials”  (Student [School C]
comment recorded during Focus Group Interview #3 Transcript.
November 7, 1997, p. 11).

 
· ÒOur ÒeconÓ class has been playing the stock market game and

they have been checking their stocks every morning (on the
Internet) to buy and sell.  In the past they had had to do this by
the statistics in the newspaper.  Now theyÕre able to have the
actual quotes in the morning.  TheyÕre having a real good time
being able to be that up-to-date in the buying and selling.  LetÕs
see what else have we been working on.  WeÕve had students
working on careers through Virginia View and they do Internet
searches on topics that have chosen from Virginia View.  WeÕve
had an English class look at a variety of ...topics...A lot of
Shakespeare research for British Lit.Ó (Student comment
recorded in Focus Group Interview #3 Transcript, School H,
November 7, 1997, p. 11).

 
· ÒWe are using the T-1 line for Internet access  (Written comment

on Principal’s Narrative Report. School E. November 1997).

ÒStaff development is one thing that I think will be very popular when courses
become available....Courses, probably like the standards of education, curriculum
specific courses, core courses like science and math....The staff doesnÕt like to
travel.  Perhaps if we could bring it here, perhaps we could have more people
attendÓ (Focus group interview #2 transcript, November 6, 1997, lines 198-199, lines
202-206).

ÒWe want to use the system for staff development, then for studentsÓ (Researcher’s
recorded comment made by School F representative, Scheduling Committee Meeting.
June 18, 1997).
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All groups: administrators, teachers,

and students expressed interest in using the

regional network for meetings.  One of the

participants in a focus group related

information regarding the Virginia judicial

system use of a teleconferencing system.  Some

student suggestions for using the teleconferencing system included Òhaving a debate match or

practice against another team, say if the weather is bad and we could not travel for a debate

match....Quiz bowls...ACE teams or academic challenge.Ó121

Teachers and administrators made these suggestions:

                                                
121   Focus group interview #3 transcript, November 7, 1997, p. 5.

ÒI saw recently that ...some courts were using
(the teleconferencing system) to hear pleas
with criminals where the judge didnÕt have to
go around the circuit and could stay in one
place and teleconference to different sites to
hear the casesÓ (Focus group interview #3
transcript, November 6, 1997, p. 14).

ÒWeÕre considering using it for a debate and also for the athletic
directors.  They travel so far to meet, but weÕre suggesting that they do
that electronicallyÓ (Focus Group Interview #1 Transcript, November 6,
1997, p. 18).

ÒI know many students in this area participate with Tri-Hi-Y and Model
UN General Assembly and that requires students in the region to come
togethe , culminating with the Model General Assembly in Richmond,
and I see where it could be used with those student communicating ahead
of the Model UNÓ (Focus group interview #1 transcript, November 6, 1997,
p. 41).

ÒPerhaps another would be in-service days, since Mecklenburg has two
high schools, it would be nice for the social studies teachers on both ends
of the counties to be able to meet together to see the direction of the
county as ...instead of having to travel from one school to the otherÓ
(Focus group interview #1, November 6, 1997, p. 42).
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Although scheduling and other

administrative problems hampered inter-

district planning for delivery of high school

courses, as well as the Dual Enrollment

courses offered through SVCC, schools

identified several groups that would benefit greatly from delivery of instruction via the

teleconferencing system.  One group was composed of students already enrolled in distance

courses through the satellite-based, one-way audio, two-way video Virginia Electronic Classroom

(VEC) program.  Focus group participants felt that the enhanced learning environment available

to these students through the videoconferencing system would compensate for any

Òinconveniences.Ó  This feeling was supported by comments from both a Latin teacher and her

student from Tazewell County during the videoteleconference (Workshop #3, April 18, 1997)

who had experienced both modes of instruction.  From the discussion, it was evident that Òreal

bondingÓ had occurred between the two individuals who had never met face-to-face prior to this

activity.122

Participants in focus group interviews were

very enthusiastic about the opportunities being

provided via the Network for adult education and for

college-level summer school courses.  These students,

they felt, would most likely would be motivated

students.  A focus group participant who had had

distance education classes at her school this fall notes

that Òthe motivated students that weÕve had thoroughly

enjoyed being able to take Dual Enrollment classes at

School D.Ó123

                                                
122   Researcher Notes. Researcher Comments. Workshop #3, April 18, 1997.
123   Focus Group Interview #1 Transcript, p. 38, November 6, 1997.

ÒMy fear is we have all this wonderful
equipment and we canÕt get together on
scheduling...I want to gradually change over
from the electronic classroom.  With this we
can use our teachers and let us see what we
can do to use the systemÓ (Researcher’s
recorded comments, Administrator from
School D, Workshop #2. January 31, 1997).

ÒWe had students who called and
asked if it would be possible to go to
a summer school session with their
location at (School D) tapping into
SVCC, and these are students who
graduated from (School D) two and
three years ago.  They wanted an AP
math class this summer.  They
wanted to come to a summer school
at (School D) using distance learning
from this site.  I know that we could
run sort of a college summer school
session in our local high school
...with students who graduated one,
two years ago from that high schoolÓ
(Focus Group Interview #1 Transcript,
November 6, 1997, pp. 38-39).
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Some schools hoped that eventually there would be some

high school courses offered. A representative from one school

suggested that they might consider offering creative writing. ÒWe

have an excellent program, and we do think that would be

something we could offer.Ó 124   Another representative described

a student research program being considered at his school that

would involve using the Network for collaborative programs

between students and expert scientists--and might

eventually involve students in several school

divisions.  Were that to happen, he said, Òthen the

next thing you know, somebodyÕs going to say,

ÔWell, why donÕt we just have this as a class?Õ...and

gradually ( we could) build into it (using the

teleconferencing system).Ó125

 

One member of the focus groups summarized feelings shared by many in the group with

these words:

                                                
124   Focus group interview #1 transcript, November 6, 1997, p. 34.
125   Focus Group Interview #1 Transcript, November 6, 1997, p. 12.

ÒWe have a fairly good
size adult education
program going and I
think...the equipment will
allow us to expand our
horizons a little bit and I
think weÕll be able to do
more than weÕre able to
nowÓ (Focus Group
Interview #2 Transcript,
November 6, 1997, p. 7).

ÒWe would like to be involved with some
other high schools  (for high schools
courses).  Our students cannot afford the
tuition for Dual Enrollment courses and
our School Board will not pay tuition for
the studentsÓ (Principal Narrative Report.
School E. November 1997).

ÒWe plan to work with other schools to
determine our needs and interests for
high school courses” (Principal Narrative
Report. School I. November 1997).

 ÒWhen you talked about Tazewell and how joining  of those high schools
created a sense of community, I think that has a high potential for this area.
Because we are so variable and the connecting of the resources and the
people we have from county to county in this area (offer) a real bonus for us
to be able to pool our resources and to use this system to our benefit.  I think
that this (system) will also encourage the kind of use of other technologies
thatÕs not just this (videoconferencing system), itÕs the joining together of
many other technologies in the course of using this.  And so, as we become
comfortable with this, I think itÕs going to do things far beyond anything
thatÕs done, you know, whether itÕs a class or seminar, or whatever it is--itÕs
the rebound thing thatÕs gong to be greatÓ (Focus Group Interview #1
Transcript, November 6, 1997, p. 7).
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Summary of Results: Answers to Research Questions

Data emerging from this study from both qualitative and quantitative sources revealed

that these rural Virginia schools found that their participation in a regional telecommunications

network (Southside Virginia Community College Telecommunications Network, SVCC-TN)

served as a catalyst for merging a collection of communication technologies into their school

operations and for encouraging staff use of these technologies.  Schools were redefining and

expanding their initial interpretation of distance education from one of interactive classes taught

via a 2-way audio, 2-way video VTEL system to a concept that included a wide range of

communication systems that provided information and allowed participants to share and

exchange resources.  The data emerging from this study also validated previous research on

critical attributes of staff development in promoting understanding and use of an innovation.

Analyses of quantitative and qualitative data provided the following answers to the

research questions developed prior to the study and presented in Chapter 1.

1.  How was the initial process of implementing distance education characterized in the

local secondary institution?

This study showed that there is value-added benefit to high schools provided by

participation in a regional network that includes institutions of higher education.  Both SVCC and

Longwood College provided access to a wide range of expertise and served as resources for

delivering distance education courses to high schools participating in the Network.

Results of analysis of qualitative instruments supported the effectiveness of the strong,

central leadership, enhanced by the high level of technical support provided throughout the study

by Southside Virginia Community College (SVCC).  This combination was instrumental in

helping schools get connected to the ATM network, in promoting understanding of the

technology, and in acquiring funding for the Network and access to some of the peripheral

supporting technologies.

Research studies have shown that individuals who work with any innovation in its early

stages can expect some initial difficulties, frustrations, and Òimplementation dipsÓ (Fullan, 1992).
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These occurred during the initial phase of this study, leading to changes in design of staff

development, and eventually to changes in the initial use pattern of the regional network at the

high school sites.

Due to the unexpected state-wide demand for installation of high speed communication

channels, the telephone companies were unable to meet the original time lines for installing

cabling.  New engineering designs were needed to develop switches that could connect the broad-

band T-1 telephone lines to the ATM network.  Consequently, school hookups that originally

were scheduled for January 1997 did not occur until late May or early summer.  (As of

November 1997, one school remained to be connected, and will not become operational until

Winter 1998.)  Equipment that was Ònew in the boxÓ did not function.  Further delays occurred

as schools awaited assignment of Internet Domain names by Sprint.  Then in Fall 1997 came the

breakdown of the communications software program being used by the Virginia Community

College System (VCCS) to connect their campuses and Net.Work.Virginia sites throughout the

state of Virginia.  Communications software that had been designed for a smaller number of users

was incapable of meeting the demands being placed upon the system. This meant that students in

some sites, including those associated with this Network, could not receive classes on a regular

basis.  Rewriting of code was needed--and was completed after classes had begun.

The  delays due to problems associated with new technologies produced consequences

that affected both the design and delivery of planned staff development, as well as student

enrollment.  Since the telecommunications network was not operational at local school sites,

hands-on training (Workshop #2) using the Network occurred at the community college sites

(which were operational in January 1997).  The third staff development workshop, as originally

scheduled, envisioned that participants would have an opportunity to deliver their own

presentations via the network to other sites.  Instead it became a demonstration teleconference in

which users of distance education delivery system, representing K-12 and college audiences,

presented information and shared experiences via the Virginia Community College

Telecommunications Network with telecommunications team members located at one of the two

SVCC campuses.
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Staff development plans changed in other ways during the course of the study.  Feedback

from open-ended surveys following the first workshop indicated such a high level of anxiety

among school team members that the network coordinator decided to modify the second

workshop.  Instead of medium-size group activities, each school received hands-on training for

just their own school team members.  During the Spring of 1997, without a fully functional

network, it was difficult to create enthusiasm for students to enroll in distance courses that might

be available in Fall 1997.

During the course of this study, schools changed their expectations regarding their initial

use of the Network.  Originally, it had been anticipated that the availability of a two-way audio

and video teleconferencing system would lead immediately towards delivery of distance

education classes to high school students in subjects that typically had low enrollment figures.

Teachers on the school telecommunications teams expected to be serving in the role of classroom

facilitators.  While thirteen college-level courses were available via the Network to eight of the

nine participating high school sites, few students enrolled in these classes.  Consequently the role

of teachers on the telecommunications teams became one of general facilitation of implementation

of the regional network into their school setting.

According to comments made in focus group interviews and on principal narratives,

schools felt that the most immediate gains to their instructional program from their participation

in the Network lay not with distance education courses, but for enhanced communications and

sharing of resources.  Principal narratives and focus group interviews revealed strong interest in

distance education course, but those that would be targeted towards (a) teachers for staff

development and (b) specific high-interest student groups (in particular, towards high school

students already taking distance classes via satellite through the two-way audio, one-way video

Virginia Electronic Classroom [VEC] program).

 2.  What barriers did schools face as they addressed delivering instruction via regional

telecommunications network?
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In addition to technology issues, there were several other barriers to regional

implementation of implementation of distance education, defined as Òdelivery of courses to high

school students.Ó  Through their responses to both qualitative and quantitative data collection

instruments, participants identified the following barriers.  They included:

· scheduling conflicts, both within sites and across sites;
 
· communication patterns, both within sites and across sites;
 
· lack of cross-district policies that addressed financial issues such as fees for

students enrolling in cross-district courses, instructor compensation, and
incentives for developing a course for delivery over the Network; and

 
· local school organizational structures and issues, including genuine teacher

concerns regarding use of technology and potential displacement through
implementation of the network, and rigid time lines for scheduling and
enrolling students in classes for the following year.

3.  How did school telecommunications teams function in the staff development and

implementation process?

Data emerging from this study confirmed that engaging students, teachers and

administrators in working together in school telecommunications teams promoted the

implementation process.  During the staff development workshops, telecommunications teams

had positive interactions that endured upon return to their buildings.  During the workshops, the

synergism created by involvement of individuals with differing positions in the school

environment produced a wide range of suggestions for potential uses of the network and

demonstrated the value of including both teachers and administrators on school

telecommunications teams.  One of the most positive responses on the closed-ended

questionnaire administered at the close of the study (4.40/5.00) was that administrators should be

involved in training.

Analysis of qualitative data validated the positive role of students on telecommunications

teams.  Student contributions were valued, not only by their team members, but also by
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participants from schools that did not include students on their teams.  The students were quick

to learn how to use the equipment; they provided insight into what constituted good teaching;

and they had unique ideas (not offered by administrators, teachers or high school staff) for

expanded use of the Network.

 The data supported the design of the study in which staff development was directed

towards heterarchical school telecommunication teams (composed of students, teachers, and

administrators), in the expectation that this non-traditional group would become promoters of the

technology.

4.  How did ongoing staff development, coupled with initial stages of implementation of the

telecommunications network at the secondary school sites affect...

a.  ...perceived attitudes towards the innovation?

Except for noting a  small positive change (+0.31)  in perceptions regarding ease of use

(Complexity), analysis of data obtained from initial and closed-ended surveys (Table 8, p. 112)

showed little change in any of the five attributes identified by Rogers (1962) as representative of

categories associated with implementation of innovation.  Data emerging from analysis of

qualitative instruments provided much richer insight into changes in attitude that had occurred

over time as individuals had become familiar with the concept, utilization and potential

applications for distance education.

Participants in the study identified a relatively positive attitude at the start of the study

towards the ÒRelative AdvantageÓ (Category mean: 3.88/5.00) of distance education.  This

perception remained at this level throughout the study.

Throughout the study, responses by all individuals on all data collection instruments

indicated that scheduling issues were their primary concern.  Item 14 on the final questionnaire

(Table 7, p. 111) that addressed Òcoordination with other schools,Ó under the category

ÒCompatibility,Ó received the lowest score of any item (2.29/5.00).

The deepest insight into the two categories, ÒTrialabilityÓ and ÒObservability,Ó came

from analysis of qualitative data: (a) from written comments on open-ended surveys administered
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following each of the staff development workshops, (b) from written comments on principal

narrative reports obtained at the end of the study, (c) from written responses to the open-ended

question placed at the end of the final questionnaire, and (d) from comments (recorded and

transcribed) made at the three focus group interviews.  Participants felt strongly that using the

system was the most important factor in promoting acceptance and expanding the use of the

teleconferencing system.  Individuals reported that they became excited about the technology

through using it during the staff development activities--and that, once they used it, they began to

think of additional ways the telecommunications network could be employed to expand the

opportunities available to their students, staff and community.

Participants in the study recommended repeating the staff development so as (a) to

involve more people and new interest groups in thinking about applications associated with use

of the network, and (b) to accommodate changes in school administration that occur over time.

Participants felt that people must have opportunities to try the system in non-threatening

situations--that they needed to observe situations where the videoconferencing system was being

used.

The data indicated that schools were planning and developing their own (site-based) plans

for using the capacity of the regional network.  Several schools reported that they had delivered

or were preparing demonstrations for various groups, including their school boards and Board of

Supervisors and local business and community leaders.

Focus groups offered participants opportunities for sharing and exchanging information

regarding the increasing visibility of the videoteleconferencing system throughout their region.

Dr. Sheffield reported how one member of VirginiaÕs Joint Commission on Science and

Technology became so excited at the meeting held via the teleconferencing system, that Òall at

once he just reached over there and he started using it and he kept saying, ÔThis is unbelievable!ÕÓ

b.  ...perceived Levels of Concern/Acceptance of the innovation?

Results of the Concerns-Based Adoption Model (CBAM) component (Section II) of the

closed-ended questionnaire revealed little change in level of concern towards the implementation

of distance education via a regional telecommunications network (Tables 12-15, pp. 120-123).
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Except for a few respondents who identified concerns regarding ÒCollaborationÓ (Stage 5), almost

all individuals identified their current concerns as issues involving SELF (Stages 0,1,2).  These

results confirmed those of Hall, George and Rutherford (1979/1986), who reported participants

in early stages of implementation of an innovation select responses to the CBAM questionnaire

that reflect Stages 0,1,2 and represent awareness of innovations and personal concerns towards

the innovation.

c.  ...perceived self-efficacy of participants towards the innovation?

All data, both quantitative and qualitative, obtained from the study confirmed the positive

effect of staff development upon self-efficacy of participants.  The data supported the emergence

of a cadre of teacher leaders.  Results of closed-end questionnaires at the end of the study

revealed that category means for ÒComfortÓ towards distance education technologies was

4.04/5.00 at the close of the study.  The final questionnaire results (Table 11, p. 118) also

showed that telecommunication team members had expanded their facility in use of the

videoteleconferencing equipment (Change in category mean: +0.80/5.00) and accompanying

technologies such as ÒE-mailÓ (Change in category mean: +0.61/5.00) and use of ÒFaxÓ equipment

(Change in category mean: +0.60/5.00).  Positive changes also were found for the perceptions

participants had towards serving as a ÒChange AgentÓ for implementation of distance education

(Change in category mean: +0.46/5.00).  The final category means for ÒE-mailÓ and ÒFaxÓ were

4.10 and 4.45 (out of 5.00), respectively.

Analysis of the focus groups discussions demonstrated that participants felt their

experiences provided increased insight into strategies that would enhance their local and regional

use of the telecommunications network.  They felt comfortable in sharing and exchanging

information among each other.  Individuals from sites that had had distance education classes

suggested that instructors who plan to teach over the network would need to rethink their

presentation and delivery strategies.  Each focus group suggested ways to improve

communications that included distribution of a newsletter, as well as by means of the Network,

e.g. E-mail, a list-serv, or by creating a Web page.



Jean P. McNeal                         Chapter 5. Results 171

Participants felt that leadership at the superintendent level was needed for increasing

visibility of the network and for addressing issues regarding scheduling, student fees, and

instructor assignments and incentives.  One individual, supported by others, recommended that

superintendents join students in both the electronic classroom and videoteleconferencing room--

and listen to their comments regarding the differences in learning via the VTEL 2-way audio, 2-

way video system.

5.  In what ways did individuals and schools redefine, reorganize or reinvent the process

of implementing distance education in order to optimize the implementation?

Implementation of the telecommunications began with strong central coordination and

leadership provided by Southside Virginia Community College.  However, by the end of the

study, participants recognized that it was time for a new organizational structure to evolve and

expressed these feelings during the focus group interviews.  The focus groups provided a forum

for exchanging ideas representative of different school divisions.  Participants (teachers and

administrators) agreed that there was value in allowing individual schools to develop plans that

reflected site-based interests and constraints, rather than imposing a rigid organizational structure

upon participants in the Network.  They felt that the diversity represented among groups in the

network could evoke long-term synergy, provided there were opportunities available to share and

exchange information during the process.  Participants suggested that some form of leadership

structure that recognized both horizontal and vertical interest groups, within and across districts,

would be most effective for the next stage in the life of SVCC-TN.

In the focus groups, participants spoke about the value of waiting until the technology is

ready before involving other groups or offering classes.  Even though these individuals felt that

they (and highly motivated students) had the ability to weather delays and frustrations in early

use of the technology, they felt that new users would not tolerate breakdowns due to the

technology.

The original goal of the network was to provide students at high school sites an

opportunity to enroll in select, high-level classes that could not be offered at their sites.  During
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the course of this study, this goal became a secondary objective, as schools began to recognize the

opportunities for enhanced communications and sharing and exchanging of resources available

through their connection to the network.  Schools reported that the immediate value of having the

Network was the opportunity to gain Internet connection and to provide E-mail accounts for

staff and students.  They identified improvements they were making to the communications

networks at their sites in order to take advantage of opportunities provided by the network.

In the focus groups, participants suggested a variety of options for using the network that

did not involve delivery of classes.  They recommended using the network for meetings involving

teachers, administrators, and students.  They indicated support for ÒdemonstrationÓ activities,

rather than long-term commitments, ÒdemonstrationsÓ that expanded the user group to include

business and community leaders.  They reported that their schools wanted to target distance

education classes, initially, for select groups.  Distance classes that they felt would be successful

at this point in time included: staff development classes for teachers, summer school classes for

college students, and Dual Enrollment classes for students who already had experienced distance

education classes through participation in the Virginia Electronic Classroom program (VEC).

Participants expressed feelings that, over time, interest eventually might grow to support a

demand for specific distance education classes for high school students.

All data acquired at the end of study through analysis of focus group interviews

supported the statement made by a participant in the second focus group interview:

ÒItÕs (SVCC-TN) become so much more that we thought it would.  There are, I
think, so many opportunities just beyond what weÕve been able to do so far and
one day weÕll be able to explore even more...I look forward to where weÕll be in six
months from now or a year from now.  WeÕve got the means, but we just donÕt
have the method, so to speak, but I have the feeling that within a year weÕll really
start to see that this equipment was well worth the time and investment that weÕve
put into it, and hopefully weÕll see a return ten-fold of what weÕve seen so farÓ
(Focus Group Interview #2 Transcript, November 6, lines 113-115 and 447-452).
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Chapter 6

Conclusions, Implications, Outcomes and Recommendations

Conclusions and Implications

Conclusions that emerge from the results of this case study are presented in this section.

When appropriate, the significance and meaning of each conclusion are detailed.  Critical

supporting data from this study are summarized for each of the conclusions.  Implications that

are relevant for policies and practices in rural schools that plan to implement distance education

or other programs requiring advanced electronic technologies are discussed.

1.  Two distinct forms of leadership,

· technical leadership and

· top-level institutional leadership,

are needed within rural school divisions to support changes needed for full-scale

implementation of a system involving advanced electronic technologies and a consortium

of institutions.

Technical leadership is provided by individuals with an understanding of both the

operation and potential of a variety of technologies.  It can come from inside or outside the

school system.  School officials often recommend that district leaders should rely on specialists

for technical advice (Trotter, 1997a, p. 31) when dealing with advanced electronic technologies.

In large school districts, such capability may reside within the school system.  Small rural school

divisions, however, often do not have in-house expertise and probably will need to delegate

responsibility for technical leadership to an external group or individual.

In this study, the technical leadership came from outside the school divisions.  Central

coordination and technical support were provided by Dr. Linda Sheffield and the technology staff

at Southside Virginia Community College.  This technical leadership greatly facilitated the

installation of the network.  School team members spoke very positively regarding the level of

support they received in arranging for installation and initial operation of the network.

In rural schools, in the absence of a cadre of technology specialists within the system, it is

the top-level school leadership--the superintendents and principals--who must provide support
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and direction to teachers charged with implementing advanced electronic technologies in their

classrooms and with coordinating new ways of teaching and learning that involve students and

staff from other institutions.  Current instructional demands and organizational policies and

practices consume and, some may say, overwhelm teachers.  In order to get this critical group to

implement changes associated with use of distance education and other advanced technological

innovations, the highest level of school leaders must become technically aware of the potential of

the innovations and must be personally and directly involved in the introduction and

implementation of them.  Without their leadership, as this case clearly showed, teachers are

unlikely to make large changes in their own practices.

In this study, superintendents generally were supportive of the concept of distance

education and introduction of technology to implement it, but failed to provide a sufficient level

of leadership during the initial stages to achieve wide-spread utilization of the regional network

once it was operative.  Superintendents delegated responsibility for network installation to an

external provider and responsibility for on-site implementation to principals.  Principals then

selected a small group at their local (school telecommunications teams) to explore use of distance

education technologies.  Some principals were actively involved in this process, and others were

not.

Data in this study showed that telecommunications team members welcomed and

embraced the implementation of the regional telecommunications network; they were convinced

of its potential and relevance for enhancing teaching and learning opportunities for themselves

and their students.  Yet, by the end of the study and in the absence of top-level direction and

support, they had made only minimal changes in their teaching strategies and had made limited

use of the new technology, employing it only for access to the Internet and e-mail.

 Actual utilization by high school sites for delivery of distance high school or college-level

classes--an original goal for the development of the regional network was minimal (Table 5, p.

108).  There were no high school level courses offered during Fall 1997.  Only four sites had

students enrolled in distance classes.  Three of these had high school students enrolled in college

level distance classes; the fourth site offered adult education distance classes.
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A major factor in the delay of wide-spread implementation was the failure of

superintendents to resolve issues that required their leadership and involvement, and thereby to

provide adequate support for those involved in working with the new technologies.  Unresolved

issues included:

· scheduling--the high schools and SVCC had very different yearly and daily schedules;
 
· recognition of the time and training needed to adequately prepare teachers to teach and

incorporate the potential for expanded learning experiences available through use of
the Network;

 
· awareness of the need to create a school culture to support technology and associated

demands for continual learning necessitated by use of technology;
 
· direction for school use of distance education among the different sites;
 
· redefinition of roles and responsibilities of individuals involved in distance delivery of

courses; and
 
· tuition for students enrolled in cross-district, cross-institutional level distance courses.

Additionally, superintendents failed to provide the institutional support and cross-

divisional connections needed to effect integration of the technology beyond the localized efforts

made by the initial group of committed pioneers who made up the school telecommunications

teams.  Instead the superintendents relied upon the external coordinator to coordinate all efforts

associated with the installation of the equipment and training of staff, and most did not begin

planning for using the system until six months after the installation was complete.

During the course of this study, none of the superintendents became users of the regional

network.  By April 1997 they realized that they needed to get more involved.  When this study

ended in November 1997, data showed that superintendents had begun to demonstrate leadership

in promoting and supporting the Network.  ÒWe should hold our next meeting via the Network,Ó

stated one superintendent at the SuperintendentsÕ Meeting held on October 29, 1997.  Two

superintendents reported at this time that they were developing demonstrations showcasing the

videoteleconferencing system for their local business and community leaders in the expectation
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that these individuals would become part of a wider community of users.  Another

superintendent had begun to assume some leadership for use of the network, not only for his

own high school, but for the group of superintendents.  This individual had provided funds for

upgrading computer infrastructure within his high school, had arranged for staff training (from an

external provider) for use of Internet and communication materials, and by the end of 1997, had

initiated discussions with the other superintendents in the region regarding resolution of

scheduling issues (L. Sheffield, personal communication, January 1998).

Principals, as well as superintendents, influence how teachers spend time and what

programs receive support in a school.  Data in this study showed that principals who were

involved in training exhibited more commitment to implementation of distance education at their

local sites than those who were not.

Only five principals out of the nine in this study attended the hands-on training with their

school teams.  One moved to another school division during Summer 1997.  The remaining four

individuals were the only principals who returned questionnaires at the close of the study.  Three

of those four principals had distance education classes at their school site during Fall 1997; the

fourth was planning for staff development to be delivered via the Network in Spring 1998.  None

of the four principals who had not attended the hands-on training returned a questionnaire.  None

of these had on-site distance classes during Fall 1997.

At one of the two high schools that had a college level biology class delivered via the

network by SVCC staff, enrollment dropped dramatically after the first few weeks.  An inquiry

revealed that student interests had not been considered in scheduling the laboratory class at the

local site; it had been scheduled during Student Activity period.  Moreover, it was learned that

the entire administrative staff at this site was new in Fall 1997; none had been involved in

planning or training for use of the compressed video technology, and none appeared to have

understood the total implications of their scheduling decision upon successful delivery of

distance education classes to high school students.

Two implications for rural schools that plan to implement distance education follow from

the above conclusion stating the importance of top-level leadership:
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(a)  A way must be found to involve top-level leadership in schools in understanding:

 (i) what sophisticated advanced electronic technologies can offer their rural
schools and communities in assisting them accomplish their own goals,

(ii) what teachers need to do and learn in order to utilize the new technologies for
enhancing teaching and learning opportunities for students, and

(iii) what kinds of technical support and incentives they need to provide to
teachers to motivate them to engage in working with these technologies.

(b)  New pathways for communication beyond traditional bureaucratic hierarchical
procedures will be needed to facilitate exchange of information and expertise among
newly trained school-based ÒexpertsÓ and top-level school decisionmakers, both
within and among participating school divisions.

Superintendents and principals will need to find the time to be involved in hands-on experiences

and training for use of these new technologies.

Key school-level people who are interested in distance education and technology, who

have demonstrated their commitment by participating in initial staff development activities, and

who will be affected by changes resulting from implementation of distance education will need to

become involved in school division planning for use of this innovation.  By participating in a

forum that involves front-line teaching staff, top-level school administrators can maintain

currency in understanding what policies and practices involving staffing, school organization and

structure most effectively will support and promote teachersÕ acceptance and involvement in a

technological innovation such as distance education.

One way to provide for sharing and exchange of information regarding distance education

would be to establish local distance education advisory boards composed of administrators,

teachers, students, and parents.  Once initial implementation of distance education has occurred,

this new group might become responsible for maintaining this new learning environment.  Tasks

for this advisory group might include: (i) establishing goals for use of the regional network, (ii)

providing for training, (iii) diffusing information regarding the network throughout the school

community, (iv) developing school polices related to distance education, and (e) interacting with

similar boards from other schools participating in a regional network.  Working in such an
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environment will demand a new complex of leadership and collaborative team-building skills in

order to produce a unified set of goals and policies.

2.  A multi-role, collaborative, heteroarchical team approach to staff development is an

effective strategy to use to train and empower individuals in rural school communities in

the use of advanced technologies.

In this case study, the above approach to staff development was implemented.  Data

collected in the study showed that it provided a mechanism for:

· developing expertise and self-efficacy in operating equipment and working with new
technologies,

 
· generating enthusiasm and vision for incorporating advanced electronic technologies

(distance education) into the life of the school and community,
 
· fostering peer interactions within/among school divisions,
 
· enhancing opportunities for communication within/among school divisions, and
 
· developing a cadre of school-based technology leaders capable of expanding

technology leadership within/among schools.

Data showed that the presence of students on the school teams also enhanced the

capacity and expertise of the teams.  Student contributions included:

· providing insight on the characteristics they valued in a teacher, and what they
thought would be needed to be a good distance teacher;

 
· preparing and presenting (at the second staff development workshop) very

professional looking multi-media materials that showcased their school;
 
· offering (in focus group interviews) valued suggestions, not considered by teachers

and administrators, on ways to diffuse the innovation; and
 
· demonstrating facility in operating the videoconferencing equipment.
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Team members became empowered as they gained knowledge, skills, and experience in

working with the new technologies.  One implication of this conclusion is that individuals who

gain self-efficacy working with new technologies will undergo a behavioral change in their attitude

and approach towards the existing organizational structure in schools.  As they develop greater

skill and self-efficacy in working with their new knowledge and skills, these individuals will begin

to envision new ways of Òdoing things.Ó and will make suggestions for changes in policies and

practices, formerly the domain of top-level leadership, that would enhance their performance.

The vehicle for this behavioral change appears to be technology; it is becoming a force that may

lead to ÒreculturingÓ and ÒrestructuringÓ the traditional operation of educational institutions.

In this study, there was spirited discussion at the focus groups.  Participants made a

number of specific suggestions for actions they felt the superintendent should take to support

and promote implementation of distance education at their local sites and throughout the region.

It appeared that schools and telecommunications teams really felt that their opinions had value in

terms of helping decide the future of the regional network.  Based on the fact that all nine high

schools provided some form of feedback at the end of this study, it can be interpreted that the

schools and telecommunications teams really felt that their opinions had value in terms of helping

decide the future of the network.

3.  Attainment of the desired end-result for the telecommunications network, the routine

delivery of college or high school courses to high school students, is a process that

requires establishment of a series of intermediate steps with clearly defined goals.

This study demonstrated that delivery of a technology system to schools that have had

little experience with sharing and exchanging resources, or with applications of technology as a

vehicle for delivering distance education classes to high school students, is a complex process.

Having the technology, along with a goal for its full implementation, does not lead to successful

implementation of a telecommunications system.  Instead the process needs to move through a

series of intermediate steps.
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The policy implications of this conclusion are far-reaching.  Schools cannot assume that

having hardware means that they instantaneously have solved all their perceived instructional

problems.   Should schools fail to take the time and effort to engage in a series of planning efforts

and develop policies and practices that foster and support strategies for delivering instruction and

enhancing learning opportunities via the new medium, they may find that their financial

investment in technology has produced no measurable or apparent improvement in educational

outcomes.

One example of an intermediate goal that schools could consider is creation of an

expanded group of users beyond involvement of an initial group of Òpioneers.Ó  In this study,

telecommunication team members (the pioneers) were selected for their enthusiasm towards

exploring applications of technology to teaching and learning.  Throughout the study they

exhibited great tolerance for delays and Òimplementation dipsÓ that are common to all projects

that involve working with emerging technologies.

However, all potential users will not share this enthusiasm for technology and change, and

are not likely to have the same tolerance for delays.  Scaling up an initial effort to provide

universal access and involvement of all staff in the use of advanced electronic technologies poses

a dramatic challenge for schools.  Such changes, some researchers (Dede, 1997; Meltzer and

Sherman, 1997) feel should only be attempted in conjunction with greater emphasis on learner-

centered pedagogical strategies, and within the larger context of system reform.

In the focus groups conducted at the close this case study, participants spoke of the

importance of cultivating a larger community of users beyond those on the initial school

telecommunications teams.  A number of them stated that their schools were setting up

demonstrations for school boards, for PTAÕs, and for their superintendents, and in response to

student suggestions, planned to include demonstrations targeted to students..

A second example of an intermediate goal is the creation of a set of policies and practices

that would support the efforts of teachers who are learning to use the technology.  Bossert

(1996) believed that Òmuch of the resistance in our educational institutions to technological

change, as well as to change of any sort, is due to inter-connected structural elements of
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organizations that remain for the most part invisible to us in our planning and implementation

effortsÓ (p. 11).

The participants in this study recognized the potential for inquiry and enhanced learning

experiences provided through utilization of the network.  But in order to make further progress

and expand their numbers, they realized that they needed administrative acknowledgment of the

time, training, and money required to change teaching and learning practices, as well as

institutional procedures and mechanisms for communicating and interacting within and among

school divisions.

A third example of an intermediate goal is for schools to take inventory of current

technologies and establish priorities and funding for acquiring additional hardware and software

that may be needed.  Generating a wider group of users beyond the initial set of pioneers implies

that schools will need to consider strategies and allocate funding for providing staff development

to create a school-wide technology culture and transform a traditional institution into a learning

organization.

Schools that participated in this study reported that they found the presence of the

regional network acted as a catalyst for them to upgrade their school technology capacity.  For

some schools this meant acquiring new computers and servers.  For others, this meant

networking computers in their building, upgrading memory, and training teachers to use the

Internet and e-mail.

4. Some commonality of institutional organizational practices needs to be established

before rural schools can proceed with full-scale implementation of a regional

telecommunications network.

Most schools assume that participation in a regional telecommunications network is

beneficial for their students and communities.  However, in order to obtain these benefits, there

needs to be some basis and opportunity for interaction.  There are other issues to consider, but

without common time practices, it becomes nearly impossible to schedule regular classroom

instruction.
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In this study scheduling was identified on every data collection instrument as the

organizational practice that posed the major barrier to implementation of distance education at

high school sites.  The item that received the most negative response (2.29/5.00) on the

questionnaire administered at the close of the study was the one that addressed coordination of

schedules with other schools (Table 7, Item 14, p. 111).  The differing formats used by schools

and SVCC to schedule classes meant that there was little opportunity to establish a region-wide

(or even an exchange of courses among several sites) schedule for distance classes that would

benefit students in each of the participating institutions.

Academic schedules varied among school divisions and the community college.  Start and

end dates differed.  SVCC follows a two-semester calendar, with the fall semester starting in

August and ending in mid-December, and the second semester running from mid-January to May.

The high schools have a September to June schedule.  Schools involved in this regional network

used varied formats to distribute time within the school day.  Starting and ending times varied.

The community college generally offered day classes three times a week for a fifty-five minute

period.  High schools had a variety of schedules:  several different forms of Òblock,Ó and others

with a 6 or 7-period day.  Some schools in the regional network operated on a 4 x 4 block,

allowing students to complete a year of study within a semester.  Even the two high schools in

the same school division had different schedules for students.

Registration practices differed among institutions.  In the rural high schools that were part

of this study, student schedules are developed in the early spring for the following year.  The

multiple technical problems associated with this Network delayed its installation until May

1997.  Consequently, without an operational Network, it was difficult to plan distance courses

and to schedule students for these classes.  Moreover, schedules for college courses offered by

SVCC were not available until the end of April, long after scheduling had been completed for high

school students.

Two implications emerges from the conclusion regarding the need for some commonality

of organizational practice among schools participating in regional networks.  The first is that,

based upon data in this study, schools contemplating using the network to deliver classes to high
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school students will need to consider adopting a common schedule prior to starting the distance

education program and work towards coherence in other organizational practices that affect

operations of a regional telecommunications network.

The second implication is that the individuals who are responsible for student scheduling

will need to be involved in training and planning for a regional telecommunications network.  High

school organizational practices generally accord responsibility to guidance counselors for advising

students regarding course selections and for developing student schedules.  Therefore, guidance

counselors need to be aware of course opportunities available to students (especially higher level

science, math, and foreign language) via the compressed video system that originate from other

institutions participating in the regional network, as well as the challenges associated with

learning via this new environment.

5.  Only with hands-on experience and actual use can a full appreciation and

understanding of the potential of technological innovations, such as the compressed video

system, be developed among targeted end-users.

A vast conceptual gap exists in individuals who lack experience in contextual applications

of technology in their understanding of the ways electronic technologies can expand teaching and

learning experiences that can only be overcome by actually using the equipment.  In this study,

when people saw the technology and actually used it, they were captivated by it and amazed at

how easy it was to operate.  Participants repeatedly stated that using the compressed video

system and associated electronic technologies had created an understanding of its potential for

them.  In the focus group interviews, team members reported that they and others changed their

thinking about the technology once they had used it.

In this case study, one staff development session was devoted entirely to a menu of

hands-on activities that revealed the full range of options available through use of the compressed

video system and peripheral electronic equipment.  This became a four-hour situated learning

environment, with individual sessions being provided for each school team.  Team members gave

this session the highest satisfaction rating of any activity in this study.
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This conclusion poses major implications for the way in which future staff development

involving technology is delivered to teachers.  This conclusion suggests that traditional methods

of teacher training involving reading and telling strategies are totally inappropriate for getting

teachers to gain understanding of the use of technology for enhancing and expanding institutional

practices.  This conclusions implies that ÒOne-shotÓ approaches to staff development will not

work for applications involving technology.  It implies that every step in the process of

implementing the advanced technologies associated with the regional telecommunications network

should involve teachers and other members of the school community who are engaged in using the

technology in ever expanding ways.

As a consequence, teachers will need more extensive training and on-going support than is

traditionally offered in staff development programs, both for use of the equipment and for

development of appropriate materials and teaching strategies that match their specific teaching

assignments.  Teachers will need the kind of skill development opportunities that can be acquired

through practicums and continuing education--formats used by other professionals like

counselors who need to upgrade and practice skills (Kearsley, 1996).  They also need time to try

out new methods of teaching and time to reflect upon ways to change their delivery of the

curriculum to incorporate new methods.

Large amounts of money are certain to be expended on the introduction of technology for

distance education during the next decade.  This case study clearly shows that major changes in

the attitudes and operations of top-level school leadership are going to be needed, along with

significant changes in teacher training, to reap the expected benefits of this investment.  This view

is shared by other researchers who have noted the significance of adequate support structures for

implementation of innovations (Fullan, 1994) and for implementation of technology (as the

innovation) into schools (Ritchie, 1996; Merkley, Bozik, and Oakland 1997).

Outcomes

As a result of their participation in a regional telecommunications network, the rural

schools that were part of this study are enhancing their own computer and network capacities
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and capabilities in order to take advantage of the opportunities available to them through the

regional network.  They are expanding memory of current computer inventories; they are

purchasing new computers and servers with expanded memory and capabilities; students in some

schools are building these computers and servers; they are networking current computers.  It is

possible to network the computer associated with the VTEL equipment so that programs can be

received at several sites within the building (2-way video capability is available only in the

videoconferencing room).  Staff at schools are pursuing additional technical training (often at their

own time and expense).  Although initial interests appear to be focused on use of the Internet and

establishment of e-mail accounts for staff and students, other outcomes associated with the

implementation of SVCC included:

1.  Plans of superintendents to hold one of their next regional meetings via the Network.

2.  Decision by School A to move from a 7-period day schedule to a block schedule that reflects

the current pre-dominant schedule employed by other secondary schools who participant in

SVCC-TN.

3.  Plans of Longwood College for delivery of three staff development courses (tied to the

Virginia Standards of Learning [SOLÕs]) via the regional network during Spring 1997.

4.  Decision of SVCC to offer Dual Enrollment Introductory Japanese (college credit course) via

the Network in Spring 1998.  The class will originate at Site H and involve high school students

at that site and college students at Longwood College.

5.  Active planning by many sites to prepare and deliver demonstrations showcasing the network

for local school boards and various business and community leaders.

6.  Identification by schools connected to the Network of a technical contact (all schools: 8/8) and

a distance education coordinator (7/8).

7.  Addition of another school division to SVCC-TN (Funding was provided by Bell-Atlantic.) in

January 1998.

8.  Provision (October 1997) of full-time technical staff position by SVCC to provide on-going

training and support to high schools participating in the Network.  The cost of this position is
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shared with Old Dominion University which needs this level of technical support for their

Teletechnet distance education program that is available for college students at SVCC.

Recommendations

These recommendations have evolved as a result of the findings in this case study.  This

section is divided into three sections.  The first section includes recommendations designed to

improve operational practices in the field.  In the second section, a set of cautionary items for

schools to consider when implementing a system involving advanced electronic technologies is

presented.  In the third section, additional research that would expand theory and knowledge

regarding use of telecommunication technologies for supporting new research-based models of

teaching, learning and assessment is identified.

Recommendations to Improve Program Practices

1.  Develop a school division plan for using the regional network that is coherent with school

goals.  This plan should be part of a wider school division technology plan.

2.  Through the use of Òtop-down,Ó Òbottom-up,Ó and Òinside-outÓ strategies, create a body of

supporters and users inside and outside the school that includes parents, as well as business and

community leaders.  Showcase the capability of the technology (when fully operational) by

organizing and conducting a variety of demonstrations to a wide range of potential users.  Provide

organized opportunities for horizontal and vertical interest groups to collectively improve their

technology skills and to share and exchange successful strategies and applications within their

own region and among other groups at state and national levels with similar interests.  Dedicate

some portion of school technology budget to support these efforts.

3.  Acquire strong advocacy and support for a regional telecommunications network from school

division superintendents and building principals.  They should become users themselves and

publicly demonstrate their support by using the system for a variety of activities and
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communications and by inviting media attention to the benefits available to schools and the

community through use of a regional network at local high school sites.

4.  Customize staff development to meet the current and extended needs of particular groups of

learners.  Include plans and processes to provide on-going training for successive groups of users.

5.  Explore and implement a variety of strategies to improve communications within and among

schools and communities in rural areas. Utilize the capacity of the network to deliver and

promote sharing of information related to the network and to other issues of regional concern.

6.  Examine the rich body of research devoted to school change and study of innovations to gather

insight into strategies for managing change associated with new electronic technologies.  Explore

case studies related to implementation of technology into educational organizations.

7.  Create a different and flexible organizational structure that involves shared leadership among

school divisions for promoting and enhancing applications of a regional telecommunications

network to school educational programs.  Develop a collective vision for the network that reflects

broad-based interests in the community.

Once the equipment is operative, re-examine the leadership structure and determine what

form of leadership would be appropriate to support, sustain, and promote the ÒVisionÓ for the

Network during successive stages of implementation.  This group should address items of

regional concern that include school schedules, fees for student enrollment in distance education

courses, instructor incentives and compensation, strategies for improving and expanding

communications, and the type of forums and vehicles to establish for sharing and exchange of

information among participants in the network.  There should be opportunities for both vertical

and horizontal interest groups to participate in planning for use of the network, and in exchanging

and sharing of information.  A regional coordinator may be needed who is responsible solely to

school divisions and has the authority to make decisions and commit financial resources to the
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program.  Additional funding beyond local school budgets may be needed to support innovative

school and teacher efforts in utilizing the Network.

8.  Consider the development of a student-based group to serve as a source for additional

technology support at the school level.  In this study, two schools reported their students were

enrolled in a class that built computers for school use as part of their instructional program

(Researcher Notes: Interview with Dr. Paul Stapleton, May 16, 1997; Focus Group Transcript

#2, November 6, 1997, p. 9).  There might be justification to develop an electronics course (that

could be offered via the Network, with site facilitators being school technology personnel) that

would train students how to maintain computers, work with the local network and operate the

teleconferencing system.  As a result of this type of program, students might be able to provide

building-level support for teachersÕ applications of the technology.  Additionally, the program

might help students develop skills that are valued in the workplace, leading perhaps to school and

local internships.  Moreover, this type of program might expand students horizons to include

further study and consider possible future employment in technology fields.

9.  Create a state-wide technology leadership training program to support the users of

Net.Work.Virginia.  A well-designed technology leadership program could demonstrate the

advantages to be derived from Net.Work.Virginia applications and could serve as a forum for

sharing strategies that support faculty involvement and innovation, mobilize parent and

community participation, provide information regarding maintenance and enhancement of the

technology, and establish collaborative relationships among state educational institutions.

This program should involve a leadership component.  It should not just be instructional

technology.  It is important that participants understand that schools are representative of

organizational systems, and that delivery of distance education programs also involves an

organizational system.  For both schools and distance education programs to work effectively, a

number of interrelated factors are operative.  For distance education, the nature of the design of

the program or course, Òthe communications technology used for delivery, and the interaction
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depends on the sources of knowledge, the student needs, and the learning environmentÓ (Moore

and Kearsley, 1996, p. 13).  Course content; instructor, facilitator and institutional support

capabilities; and nature of learners influence the learning environment.  School policies,

management structure and budgets affect composition of distance education programs.  Changes

in one component has immediate effects on all other components.  Effective school technology

leaders need to understand not only technology, but also how different applications of

technology affect the overall school program and can serve varied interests and needs of their

communities.

Cautionary Points for Rural Schools to Consider When Planning to Implement a

Regional Telecommunications Network

1. Total reliance on an external provider (the process used in this study), while efficient in

organizing network installations, may actually lead to delays in implementation and utilization of

a telecommunication network. External providers lack authority to make decisions involving

school use of the technology.  In this study real planning at the school level did not appear to

begin until several months following installation.  In a worst case scenario, funds provided for

infusion of distance learning technology into schools may be inefficiently used and even wasted.

2.  Postponing school-based planning efforts until technology installations are complete (whether

or not internal or external technical support is employed) may seem to be expedient, but may

actually lead to delays in implementation and utilization of the network.  Mecklenburger (1989)

stated, ÒWhen it comes to integrating technology into the classroom, change is primarily a people

process, not a technological oneÓ (p. 6).  This statement is very significant for school-level

leaders who have the responsibility to create a Òtechnology cultureÓ within their learning

environment.  As data in this study showed, technology posses a threat to teachers who are

comfortable with their traditional role as instructional leader in the classroom.

Fullan (1996) stated that educational change is Òinherently, endemically, and ineluctably

non-linear (sic), (and) that the most sophisticated plan imaginable will unfold in a nonlinear,
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broken-front, back-and-forth mannerÓ (p. 421).  If school leaders accept this premise,  they may

be less hesitant to start planning how their schools might use the capacity of a regional

telecommunications network as soon as the decision has been made to participate in these efforts.

Although school leaders may not know the exact best strategies to use to promote a

shared school culture for technology and diffuse awareness of the forthcoming innovation, they

do have wide experience in using bureaucratic procedures for diffusing policies and practices

among staff and students.  This type of bureaucratic involvement can promote change along as

long as it is not accompanied and orchestrated by a set of rigid rules and mandates.

3.  Schools should carefully consider if they can commit to the total costs of a program involving

introduction of new technology.  Unless the implementation of this technology is accompanied

by an extensive staff development program for teachers that shows them how different forms of

pedagogy, coupled with the new technology, can be integrated into their teaching practices and

can enhance the learning environment for students, implementation efforts may fail.  The time

and money associated with the implementation costs will be wasted, and education will have one

more innovation that fails.  Money to support the added staff development demands associated

with new technology most likely will need to be provided by reappropriation of current funds.

As a consequence school divisions will need to debate the relative priority of all budget items and

determine their relative value.

4.  Schools should be wary of the claims of technology vendors regarding the benefits to be made

to instructional programs as a result of the purchase of their latest and best equipment.  To gain

insight into what they challenges they face, schools should capitalize upon the experiences of

other school divisions that have been involved in similar situations.  Schools can identify some of

these sites by contacting state educational agencies and professional organizations, and others by

employing research techniques to access both print and on-line case study literature involving

implementation of technology.  In some cases, vendors may supply names of school divisions

that are using their products.  Schools that consider implementation of a sophisticated electronic
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telecommunications network should be certain that the benefits acquired from participating in

such a venture will overcome the barriers to learning associated with lack of face-to-face contact

between the instructor and students, as well as the loss of autonomy that may result due to

compromises in their school organizational practices that may need to be made for effective

operation of the network.

In this study, the school telecommunications teams found the four-way interactive

videoteleconference with teachers from Tazewell County Public Schools and Northern Virginia

Community College a very satisfying and valued way to learn about some of the challenges and

benefits of delivering distance education via electronic technologies.

Recommendations for Further Research Study

1.  Research studies should  be conducted to determine what variables and combinations of

variables (including district policies, school leadership patterns, and student profiles), serve as

predictors for successful implementation of these programs in secondary schools.

2.  Research should be conducted to identify effective strategies and interactions that assist varied

learner groups with acquiring skills and knowledge that they need to be successful in courses that

are delivered via synchronous and asynchronous electronic transmissions, and that require them

to work independently or as members of virtual teams.  This might include research on cognitive

and affective attributes that address how individuals learn.

3.  Follow-up case studies should be done to determine if the findings from this study generalize

to other rural secondary schools who are considering implementing a distance education program.

4.  Research should be conducted to gain a greater understanding of the  benefits of adopting a

systems approach to delivery of distance education in rural secondary schools.
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5.  Further research should be conducted to determine and develop criteria to measure what role,

if any, different applications of technology can serve in improving performance, in providing

support, in increasing motivation, and in developing higher-order thinking processes of all

categories of student-learner groups.

Final Observations

Although this issue was not directly addressed in this study, my observations during the

course of this case study confirmed that utilization of advanced electronic technologies (acquired

through participation in a regional telecommunications network) accelerates progress towards

accomplishing the network goal of meeting the needs of rural communities.  A network that

involves a number of institutions with differing levels of programs, such as K-12, 2-yr and 4-yr

college, can provide:

· increased educational opportunities for high school students;
 
· increased availability of educational opportunities and staff development for teachers;

and
 
· increased access to national and global resources and communications for students,

teachers, and local business and community leaders.

High technology systems require a high degree of sophisticated technology support to

become and to remain operational.  Total implementation costs must include the cost for that

support as well as capital outlays for hardware and software.  Additional amounts need to be

calculated to account for the time and efforts required for training, diffusing awareness and

knowledge of the network throughout the school community, and sustaining that effort.  There

presently is no magic recipe that lists how to accomplish large-scale educational reforms.

For rural schools, the cost of isolation are very great.  The lack of access to high speed

communications has wide-reaching implications for teachers, students and business and

community members.  In the region described in this study, prisons and tobacco farming form the

major economic base of the area.  In this study (based upon statements made at the focus

groups), even though implementation was in the initial stages, a number of collaborative, localized
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efforts currently were being considered or already were underway to begin utilizing some of the

capacity provided by the regional telecommunications network.  They included:

(a)  high school courses for students already enrolled in the state distance education
program efforts delivered via satellite;

(b)  academic summer school programs for local high school and college students;
(c)  staff development for teachers to assist them in meeting the new state Standards of

Learning;
(d)  adult education courses for business and community members;
(e)  telementoring projects; and
(e)  enrichment programs and enhanced communication options for students, teachers,

staff, and business and community leaders.

Throughout this study, telecommunication team members were strongly supportive of distance

education and the opportunities it offered their students and communities.  Despite the problems

identified during initial implementation efforts, the statement receiving the most positive

response on both the initial and final questionnaire (Table 7, Item 1, Mean: 4.52/5.00 [final

questionnaire], p. 111) was the one that stated, ÒDistance education is a valuable addition to the

programs my district offers.Ó
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Appendices

Appendix A

Operational definitions

1.  ATM: Asynchronous Transfer Mode:  ATM switching protocol can rapidly handle all

types of traffic--voice, data, image, and video.  It is a packet switching technique that uses

packets, or cells, of fixed length to transmit multiple types of information.  Speeds vary from the

1.5Mbps to 622Mbps and above.

2.  Analog-to-Digital--A/D Conversion:  The conversion of an analog signal into a digital

equivalent.  An A/D converter measures or samples an input voltage and outputs a digitally

encoded number corresponding to that voltage.  Two opposite kinds of communication signals

can thus be interconnected.   An analog signal transmits information by modulating a continuous

signal, such as a radio wave, while a digital signal is based on a binary code in which information

is sent as a series of ÒonÓ an ÒoffÓ signals.  It is less subject to interference than an analog signal

(Hinnant, 1994; Hanson, 1995).

3.  Asynchronous:  The capability of a communications technology to store and record

programming for later playback or use.  Another term sometimes used to refer to a technology

that has this capability is Òtime-independentÓ (Hanson, 1995).

4. Attitude:  A relatively enduring organization of an individualÕs  beliefs about an object that

predisposes his actions (Rogers and Shoemaker, 1971).  Attitude may be influenced by

experiences.

5.  Bandwidth:  The amount of the electromagnetic spectrum that a given signal occupies.

Usually expressed in kilohertz (thousands of hertz, or Khz), megahertz (millions of hertz, or

Mhz), or bits-per-second.  A full page of English text is about 16,000 bits.  A fast modem can

move about 15,000 bits in one second.  Full-motion, full-screen video requires about 10,000,000

bits-per-second, depending upon compression.

6.  Bridge:  A device that connects three or more telecommunications channels, such as

telephone lines.



Jean P. McNeal                     Appendices 218

7.  Codec:  A COder-DECoder device that converts analog audio or video into digit code and vice

versa.  Upon reception a second codec re-converts the signals in analog form.  It may provide

full-motion video or it may incorporate a compression technique to reduce data rate.

8.  Change Agent:  A person who acts to encourage or persuade people to adopt an innovation

and use it.

9.  Compressed Video:  A system that can process video images (i.e., frames) to reduce spatial

redundancy (within a frame) and temporal redundancy (between frames).  Video compression

reduces bandwidth and hence the cost to transmit video signals is reduced.  For this study,

compressed video will be T-1 (1.5Mbps) at 15 frames per second refresh rate.  In compressed

video only the changes in moving frames are captured and transmitted, not the full motion video

signal.  The reconstituted image exhibits some motion and, depending on the available bandwidth

and capacity of the transmitters and receivers, the motion may appear somewhat irregular.

10. DS3:  Digital signal level 3; a telephone term describing the 45Mbps signal carried on a T3

facility.  It is most often associated with broadcast video transmission.  Although the broadcast

ÒpuristÓ will rightfully point out that as a digital signal it is not a true broadcast quality RS-250B

standard signal, it is the nearest approximation to a broadcast signal in a digital environment.

(Portway and Lane, 1994, p. 415).  A DS3 line can carry 28 T-1 channels.  SVCC received a DS3

signal.

11.  Distance education/distance learning:  Instruction that takes place in a setting which the

teacher is in contact with the student through correspondence or telecommunication technologies.

12.  ELMO:  Document camera used to display overheads and graphics.

13.  E-mail:  (Electronic Mail).  Messages, usually text, sent from one person to another via

computer.  E-mail can also be sent automatically to a large number of addresses.

14.  Innovation:  A deliberate, novel, or specific change which is thought to be an effective in

accomplishing the goals of a project or of a system.

15.  ISDN:  Integrated Services Digital Network.  This network signaling and transmission

concept utilizes standardized digital signaling methods and equipment to enable voice, data, and

video information to be transferred simultaneously among users (Hanson, 1995, p. 131).  It can
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provide speed about 128,000 bits-per-second over regular phone lines.  ISDN is basically a way

to move more data over existing regular phone lines than is possible using the conventional

format.

16.  Rural:  A designation that has many meanings according to the frame of reference being used

(Stern, 1994).  The Census Bureau defines ÒruralÓ as a residual category of places Òoutside

urbanized areas in open country, or in communities with less than 2,500 inhabitants,Ó or where

the population density is Òless than 1,000 inhabitants per square mileÓ (Stern, 1994, p. 4).  The

area in this study has an average population density of 36 person per square mile.

17.  Site facilitator:  The traditional definition of a site facilitator pertains to the role of an

individual who supports the instructional process in an adult educational program.  For the

purpose of this study involving secondary schools, there are two categories of site facilitators.

Both are essential to the successful implementation of distance education in this setting.  For

clarification purposes, one group is called the school facilitator and is usually the building

principal.  The other group is composed of individuals who manage the receiving site classroom;

they are identified as classroom facilitators.

18. T-1  (DS-1 Channel):  A general term for a digital carrier that is available for high-volume

voice or data traffic; often used for compressed video teleconferencing networks.  A video codec

operating at the T-1 rate uses the equivalent of 24 voice channels and operates at the speed of 1.5

megabits-per-second.

19.  Technology:  The totality of the means employed to provide objects or services necessary

or desirable for human sustenance or comfort.

20.  Telecommunications:  A term that pertains to communications that occur over a distance.

Wire, radio, optical or other electromagnetic channels are used to transmit or receive signals for

voice, video and data communications.

21.  Video(tele)conferencing:  Use of video and audio signals to link participants at different

locations for a specific purpose.  Video conferencing is a form of teleconferencing in which

multiple sites separated by distance are linked together for communication.  Among the types of
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information exchanged can be voice, video, and data.   When only voice links are used, the meeting

is an audio conference.

22.  VTEL:  A proprietary system for compressed video teleconferencing.  It is the system being

used in this study.  It is a complete videoconferencing package contained in a wheeled cabinet.

Usually one or two monitors sit atop the cabinet along with at least one camera mounted on a

pan/tilt head, the audio system, the control system and the codec are inside the cabinet.
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Appendix B

SOUTHSIDE VIRGINIA TELECOMMUNICATIONS NETWORK
  School Needs Assessment

SCHOOL _________________________________

PRINCIPAL ______________________________

Address __________________________________

    __________________________________

Telephone number __________________________

School Fax Number _________________________

Equipment available for telecommunications classes

Designated classroom      Y /  N    _________________

Telephone      Y / N ____Number________________

FAX     Y / N    ______    Number___________________

Computer with modem  _   _Y / N    _______________

IBM/MAC ___________________________

Model and speed of modem ____________________________

Wordprocessing software ______________________________

Videoplayer     Y / N _____________________

Document Camera     Y / N ________________

Other equipment _____________________________________

What curriculum needs would you like to see addressed with telecommunications
system?  State level:  college/high school

Do you have teachers who would like to offer a course using the compressed
video format?  Please give name and course.
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Appendix C

    Guidelines for School Telecommunications Team

SOUTHSIDE VIRGINIA TELECOMMUNICATIONS NETWORK
SCHOOL _________________________________
PRINCIPAL ______________________________

Research has shown that the key to successful implementation of a distance
learning program in high schools lies with the site facilitators: the principal
and individual classroom facilitators.

We hope to help you develop an enthusiastic and successful
Telecommunications Team for your school.

We recommend that your initial team consist of the following members:

Principal
2-4 individuals who will serve as classroom facilitators
1 individual who will be the contact person for technical 
support. This individual should have expertise in one or more of the

following areas:
    multimedia

     library--media specialist
             computers--business teacher
              electronics

2 students--individuals who are enthusiastic about 
telecommunications program/have some computer expertise

TRAINING

3  general training sessions with the entire team will be held

1  policy meeting will be held: principal and classroom facilitators
should attend.

Please complete an information sheet for your school
Identify each member of your team, as well as characteristics and
specific examples of behaviors that led you to select these individuals
to serve on your team
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SOUTHSIDE VIRGINIA TELECOMMUNICATIONS NETWORK
SCHOOL TELECOMMUNICATIONS TEAM

SCHOOL ____________________________

(Reduced form)

Role Name P o s i t i o
n

Personal
character-
istics that
led to
selection

Professional
character-
istics that
led to
selection

Professional
experiences that
support
selection

Computer
expertise (If
applicable>

Principal
Classroom
facilitator
# 1
Classroom
facilitator
#2-4

Technical
support
personnel
Student #1

Student
#2-4



Jean P. McNeal                      Appendices 224

Appendix D

Southside Virginia Telecommunications Network

Pre-Assessment Questionnaire

Distance education is an innovation that will have an impact on the ways in which students
and teachers interact with information, with each other, and with other individuals who share their
interests, but are separated in time and space.  You are pioneers in developing new ways of
communication.

The purpose of this questionnaire is to determine how you feel about distance education
delivered via compressed video--this is called  the “innovation” in this questionnaire.  The same
questionnaire will  again be administered following the training and a period of experimentation.
Innovations commonly take three to five years before adoption and full integration, so you should
not expect to become an expert in the time period between the “before” and “after” questionnaires.

There are four parts to this questionnaire.  Part I includes questions about attitude.  Part II
represents questions that address the progress of the innovation. Part III covers your feelings
of self-efficacy--how you rate your ability to work with the new types of equipment as well as
the entire process of delivering instruction via distance education. Part IV contains questions
regarding demographic issues.

Results should provide useful information to schools for future planning of network use.
Additionally, the responses will be used as part of my research for my dissertation that involves a
study of the process of implementing distance education into rural schools.  Your opinions are
confidential.  No attempt will be made to report the identity of the individual or the school.  The
overall results will be shared with you and with the Project Director of the Southside Virginia
Telecommunications Network.  We all are committed to providing you with the best information
and materials we can to assist you in implementing distance education in you school.

Thank you for your support.

    *******************
(The following information is for tracking purposes only)

Please record the last four digits of your social security number:   ___  ___  ___  ___

Please record a check mark beside the name of your high school.

_____(1)  Bluestone _____(2) Brunswick _____(3) Central of Lunenburg

_____(4)  Greensville _____(5)  Halifax _____(6)  Park View

_____(7)  Prince Edward County _____(8)  Randolph-Henry

_____(9)  Buckingham ____(10)  Other
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Section 1  Attitude towards Distance Education (The questions in this section have been adapted from
those developed by Lucas (1995) and have been reproduced with permission of the author).

Please use the following rating scale to indicate your current attitude towards distance
education and check the appropriate circle.

STRONGLY          STRONGLY
DISAGREE   DISAGREE  UNDECIDED    AGREE AGREE
 1          2          3                     4                     5

1.  Distance education can be a valuable addition to the programs
my district offers.

2.  It is not necessary to have a trial period before purchasing
distance education equipment.

3.  Distance education can motivate teachers to use a variety of
resources in the classroom to address different learning styles.

4.  Distance education is a current fad.

5.  Distance education is not difficult to understand.

6.  Costs outweigh the potential benefits of distance education.

7.  Distance education should be tried on a small scale first in our
district.

8.  Distance education can show parents how schools can utilize
technology effectively to aid learning.

9.  Distance education can provide valuable enrichment programs
for my district.

10.  It is very difficult to find non-technical articles or reports
about distance education technology.

11.  Distance education will expand and enhance our curricular
offerings.

12.  If distance education programs are unsuccessful, there should
be a way to terminate them within a short period of time.

13.  Distance education will not lead to increased student interest in
classroom learning.

14.  Distance education programs are hard to coordinate when they
involve more than one school system.

15.  It is difficult to know where to begin when you want to start a
distance education program.

   1.    1  2  3  4  5

   2.    1  2  3  4  5

   3. 1  2  3  4  5

   4.   1  2  3  4  5

   5.   1  2  3  4  5

   6.   1  2  3  4  5

  7. 1  2  3  4  5

   8. 1  2  3  4  5

  9. 1  2  3  4  5

  10. 1  2  3  4  5

  11. 1  2  3  4  5

  12. 1  2  3  4  5

  13. 1  2  3  4  5

  14 . 1  2  3  4  5

  15.  1  2  3  4  5
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16.  Distance education can do little to supplement and enhance my district’s
course offerings.

17.  It is not necessary to involve school administrators in distance education
in-service programs.

18.  I do not believe that I will see more interaction between teacher and
student when distance education is used in the classroom.

19.  Distance education technology is compatible with the goal of maximizing
learning for each individual student.

20.  Distance education stresses technology more than educational principles.

21.  Distance education can help provide equity for our school district.

22.  Distance education programs belong more in developing countries than
in the United States.

23.  I will expect to see both students and teachers using distance education
in the classroom.

24.  The public is in favor of distance education programs being initiated in
my district.

25.  I feel comfortable with distance education technology.

26.  Distance education is effective in preparing students for learning in the
“information age”.

27.  Distance education is too hard to institute without a trial period.

28.  I do not feel that teachers will respond positively to distance education in
the classroom.

29.  I am often confused by the technical terms in distance education.

30.  I do not feel that teachers will view distance education as a threat to their
job security.

31.  Distance education can assist students in becoming more effective
learners.

   This concludes Section I.  Please turn the page to start Section II.

STRONGLY      STRONGLY
 DISAGREE     DISAGREE      UNDECIDED       AGREE              AGREE

1                  2          3                   4                        5

  16 . 1  2  3  4  5

  17. 1  2  3  4  5

  18. 1  2  3  4  5

  19. 1  2  3  4  5

  20. 1  2  3  4  5

  21. 1  2  3  4  5

  22. 1  2  3  4  5

  23 . 1  2  3  4  5

  24 . 1  2  3  4  5

  25. 1  2  3  4  5

  26. 1  2  3  4  5

  27 .  1  2  3  4  5

  28 .  1  2  3  4  5

  29 .  1  2  3  4  5

  30 .  1  2  3  4  5

  31 .  1  2  3  4  5
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The questions in this section form part of Concerns Based Adoption Model, developed by Hall,
Robertson and Dossett and have been reproduced with permission of the authors. The items in this section were
developed from typical responses of school and college teachers who were involved in all stages of adoption of
innovative practices in their respective schools.   For the purpose of this questionnaire, the innovation is defined
as implementation of distance education using compressed video.

    A good portion of this questionnaire may appear to be of little relevance or irrelevant to you at this time.   
For the completely irrelevant items, please  mark the circle “0” on the scale.  Other items will represent those
concerns you do have, in varying degrees of intensity and should be marked higher on the scale.

Example

a.  This statement is very true of me at this time   a . 0  1  2  3  4  5  6  7
b.  This statement is somewhat true of me now.   b. 0  1  2  3  4  5  6  7

c.  This statement is not at all true of me at this time.   c. 0  1  2  3  4  5  6  7

d.  This statement seems irrelevant to me.   d. 0  1  2  3  4  5  6  7

Please respond to the items in terms of    your present concerns   ,  or how you feel about your involvement or
potential involvement with distance education.    We do not hold to any one definition of this program, so
please think of it in terms of    your own perceptions     of what it involves.    Remember to respond to each item in
terms of    your present concerns   .

1. I am concerned about students’ attitudes towards this innovation.

2.  I now know of some other approaches that might work better.

3.  I don’t even know what the innovations is.

4.  I am concerned about not having enough time to organize myself
each day.

5.  I would like to help other faculty in their use of the innovation.

6.  I have a very limited knowledge about the innovation..

7.  I would like to know the effect of the innovation on my
professional status.

SECTION II.  Stages of Concern

IRRELEVANT   NOT TRUE OF ME NOW     SOMEWHAT TRUE OF ME NOW      VERY TRUE OF ME NOW
       0     1                      2                       3                       4                         5                             6  7

  1. 0  1  2  3  4  5  6  7

  2. 0  1  2  3  4  5  6  7

  3. 0  1  2  3  4  5  6  7

 4. 0  1  2  3  4  5  6  7

  5 . 0  1  2  3  4  5  6  7

  6 . 0  1  2  3  4  5  6  7

  7 . 0  1  2  3  4  5  6  7
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.

8.  I am concerned about conflict between my interests and my
responsibilities..

9.  I am concerned about revising my use of the innovation.

10. I would like to develop working relationships with both our
faculty and outside faculty using this innovation.

11. I am concerned about how the innovation affects students..

12. I am not concerned about this innovation.

13. I would like to know who will make the decisions in this new
system.

14. I would like to discuss the possibility of using the innovation.

15. I would like to know what resources are available if we decide
to adopt this innovation.

16. I am concerned about my inability to manage all the
innovation requires.

17. I would like to know how my teaching or administration is
supposed to change.

18. I would like to familiarize other departments or persons with
the progress of this new approach.

19. I am concerned about evaluating my impact on students.

20. I would like to revise the innovation’s instructional approach.

21. I am completely occupied with other things.

22. I would like to modify our use of the innovation based on the
experiences of our students.

23. Although I don’t know about this innovation, I am concerned
about things in the area.

24. I would like to excite my students about their part in this
approach.

25. I am concerned about time spent working with nonacademic
problems related to this innovation.

26. I would like to know what the use of the innovation will
require in the immediate future.

IRRELEVANT   NOT TRUE OF ME NOW     SOMEWHAT TRUE OF ME NOW      VERY TRUE OF ME NOW
       0     1                      2                       3                       4                         5                             6  7

 8.  0  1  2  3  4  5  6  7

  9 . 0  1  2  3  4  5  6  7

1 0 . 0  1  2  3  4  5  6  7

 1 1 . 0  1  2  3  4  5  6  7

 12. 0  1  2  3  4  5  6  7

 1 3 . 0  1  2  3  4  5  6  7

 14.  0  1  2  3  4  5  6  7

 1 5 . 0  1  2  3  4  5  6  7

 1 6 . 0  1  2  3  4  5  6  7

 1 7 . 0  1  2  3  4  5  6  7

 1 8 . 0  1  2  3  4  5  6  7

 1 9 . 0  1  2  3  4  5  6  7

 20.  0  1  2  3  4  5  6  7

 21.  0  1  2  3  4  5  6  7

 2 2 . 0  1  2  3  4  5  6  7

 2 3 . 0  1  2  3  4  5  6  7

 2 4 . 0  1  2  3  4  5  6  7

 2 5 . 0  1  2  3  4  5  6  7

 26.  0  1  2  3  4  5  6  7
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27.  I would like to coordinate my effort with others to maximize
the innovation’s effects.

28.  I would like to have more information on time and energy
commitments required by this innovation.

29.  I would like to know what other faculty are doing in this area.

30.  At this time, I am not interested in learning about this
innovation.

31.  I would like to determine how to supplement, enhance, or
replace the innovation.

32.  I would like to use feedback from students to change the
program.

33.  I would like to know how my role will change when I am using
the innovation.

34.  Coordination of tasks and people is taking too much of my
time.

35.  I would like to know how this innovation is better than  what we
have now.

This ends Section II.   Please proceed to Section III.

IRRELEVANT   NOT TRUE OF ME NOW     SOMEWHAT TRUE OF ME NOW      VERY TRUE OF ME NOW
       0     1                      2                       3                       4                         5                             6  7

 27.  0  1  2  3  4  5  6  7

 28.  0  1  2  3  4  5  6  7

 29.  0  1  2  3  4  5  6  7

 30.  0  1  2  3  4  5  6  7

 31.  0  1  2  3  4  5  6  7

 32. 0  1  2  3  4  5  6  7

 33.  0  1  2  3  4  5  6  7

 34.  0  1  2  3  4  5  6  7

 35.  0  1  2  3  4  5  6  7
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Comfort/anxiety

1.   I feel at ease learning about distance education technologies.

2.   The thought of using distance education technologies frightens me.

3.   I am not the type to do well with electronic technologies such as
compressed video.

4.  I feel comfortable about my ability to work with distance education
technologies.

5.  Distance education technologies are confusing to me.

6.  I am anxious about using distance education technologies because I
don’t know what to do if something goes wrong.

Electronic Mail                  I feel confident...

 7. ....logging on to e-mail.

 8. ....reading mail messages on e-mail.

 9.  ....responding to mail messages on e-mail.

10.  ....deleting messages received on e-mail.

11.  ....sending mail messages on e-mail.

12. ....sending the same mail message to more than one 
person on e-mail.

13.  ....logging off of e-mail.

Fax Machine                 I feel confident...

14. .... connecting to number at receiving site.

15. ....faxing a one-page document.

16. ....faxing a multiple page document.

Section III.  Self-Efficacy      (Please answer questions using the following scale.)

STRONGLY STRONGLY
DISAGREE   DISAGREE                          UNDECIDED         AGREE                   AGREE
       1          2   3     4        5

   1 . 0  1  2  3  4  5

   2 . 0  1  2  3  4  5

   3. 0  1  2  3  4  5

   4. 0  1  2  3  4  5

   5. 0  1  2  3  4  5

   6. 0  1  2  3  4  5

   7. 0  1  2  3  4  5

   8. 0  1  2  3  4  5

   9. 0  1  2  3  4  5

  10. 0  1  2  3  4  5

  11 . 0  1  2  3  4  5

  12. 0  1  2  3  4  5

  13. 0  1  2  3  4  5

 14.  0  1  2  3  4  5

 15.  0  1  2  3  4  5

 16.  0  1  2  3  4  5
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Videoteleconferencing I feel confident...

17. ....dialing remote sites.

18. ....adjusting camera for receiving site.

19. ....adjusting camera for viewing remote sites.

20. using the microphones appropriately to speak to remote
sites.

21. ....recording sessions using the integrated VCR.

22.  ....operating the Elmo projector appropriately.

Serving as a “change agent” I feel confident...

23. ....helping students learn using distance education  
technologies.

24. ....conducting a discussion session or collaborative  
activities using materials provided by the distance  
learning instructor.

25.  ....helping students communicate with the instructor 
and students at other remote sites using the   
videoconferencing system.

26. ....managing a distance education course as a  
receiving site.

27. ....helping to implement distance education in my  
school.

28. ....in using the distance education system to deliver   
programming to a community audience.

  Please turn the page to complete Section IV.

STRONGLY STRONGLY
DISAGREE   DISAGREE          NEUTRAL         AGREE                 AGREE
       1          2   3     4        5

  17. 0  1  2  3  4  5

  18. 0  1  2  3  4  5

  19. 0  1  2  3  4  5

  20. 0  1  2  3  4  5

  21. 0  1  2  3  4  5

  22. 0  1  2  3  4  5

  23 .  0  1  2  3  4  5

  24. 0  1  2  3  4  5

  25. 0  1  2  3  4  5

  26. 0  1  2  3  4  5

  27. 0  1  2  3  4  5

 28.  0  1  2  3  4  5
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1.  What is your role in this project?
          1.  Classroom facilitator
          2.  HS Principal
          3.  HS Assistant Principal
          4.  Tech support
          5.  Other__________________

  2.  What is your sex?
          1.  Male
          2.  Female

3.  What is your status in this project?
          1.  Paid assistant; not a certificated teacher.
          2.  Volunteer: not a certificated teacher
          3.  Certificated teacher; facilitator assignment
                 is part of regular teaching load
          4.  Administrator
          5.  Tech support
          6.  Other _______________________

4.  How many years have you
  been employed in an academic
  setting?
         1.  0-2
         2.  3-6
         3.  7-12
         4.  13-20
         5.  21-30
         6.  Over 30

5.  How many years have you been in your current
position?
         1.  0-2
         2.  3-6
         3.  7-12
         4.  13-20
         5.  21-30
         6.  Over 30

 6.  What is your highest level of
education?
         1.  HS
         2.  BA/BS
         3.  MA/MS
         4.  MA/MS plus 30
         5.  Doctorate
         6.  Other

7.  Are you certified in the subject area of course
that you facilitate?
        1.  Yes
        2.  No
        3.  Not applicable

8.  Have you taken any graduate
course work in the last 3 years?
         1.  Yes
         2.  No

******Open-ended question added to Final Questionnaire
Do you have comments/suggestions regarding

the Southside Virginia Community College Telecommunications Network
additional staff development for use of VTEL equipment/Internet?
teaching/learning using compressed video
professional staff development using compressed video
other?

Please use the attached sheet to indicate your comments.  All responses are confidential.
Thank you again for your time and interest in completing this survey.

Section IV.  Demographic Information    (Please circle  your answers)



Jean P. McNeal                      Appendices 233

Appendix E

   Open-ended Survey

SOUTHSIDE VIRGINIA TELECOMMUNICATIONS NETWORK

The following information is for tracking responses and is for Research purposes only.
No attempt will be made to report  either the identity of the individual or the school.

Please give the last four digits of your social security number ___ ___ ___ ___

Please check the appropriate response for your high school

___ (1) Bluestone      ___(2) Brunswick      _____ (3)  Central of Lunenburg

___ (4) Greensville   ___ (5) Halifax           _____ (6)  Park View

___(7)  Prince Edward County _____(8)  Randolph-Henry

___(9)  Buckingham _____(10) Other

___________________________________________________________________

We value your opinions and need your support in order to provide you with the best
information and materials we can to assist you in implementing distance education in your
school

Please check the appropriate staff development session

______#1. Distance education:History, theory and instructional format
______#2. Videoconferencing and other equipment: Instructions and practice
______#3. Sample lesson:

1.  What was positive about your experiences today?

2.  What was negative about your experiences today?

3.  What was interesting about your experiences today?

4.  What concerns do you have?

5.  What suggestions do you have for improvement?
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Appendix F

FACILITATOR CONSENT FORM

The 21st Century is coming!  Through the Southside Virginia Telecommunications
Network, students in seven public school divisions, the two sites of Southside Virginia
Community College and the two sites of Longwood College will be able to share resources.
Through this system that involves compressed video technologies, students will have greater
access to information, will be able to enroll in courses that their schools may not be able to offer
due to limited enrollment, and will be able to communicate via e-mail with individuals who share
similar interests.  Future plans for the network include involvement of local governmental and
medical organizations.

I, ______________________   (name   ), agree to participate in the research project on the
study of site facilitation of distance education in rural secondary schools that is being conducted by
Jean McNeal, a doctoral student in the College of Human Resources and Education, Department of
Educational Leadership and Policy Studies, at Virginia Polytechnic Institute.  This research will
contribute qualitative insight into the process of change that occurs as distance education is
implemented in the secondary school environment, and in particular, into the effect of distance
education upon individuals who serve as building and classroom facilitators toward distance
education.  Facilitators will be asked respond to written questionnaires, administered before and
after training, allowing for a period of experimentation, regarding their attitude towards distance
education, their personal stage of implementation, and feelings of self-efficacy regarding this
innovation.   Short surveys will be administered following each training session, and after initial
distance education programming so that the network administrator and distance education instructor
can respond to any perceived problems.  In late spring, facilitators will be asked to participate in a
two-hour focus group in which they will be asked to provide personal commentary on the
operation of distance education in their schools, their concerns, needs, and future plans for the
network at their school.

I understand that this participation is entirely voluntary, and that the project will be carried
out as described below:

The researcher (Jean McNeal will, with permission, audiotape training sessions and focus
groups.  In order to protect anonymity of participants, the tapes will be transcribed immediately
after taping, with all identifying information excluded from the transcriptions.  The audiotapes will
then be erased.  However, if I prefer not to be audiotaped, data will be gathered without taping and
with the same protection of privacy.
The researcher will also observe several distance educational programs.  Once again, all identifying
information about individuals or schools will either be directly excluded or disguised (e.g. by
substituting pseudonyms or ID codes) which will be known only to the researcher.  Note that no
finding will be reported by individual names so that at no time will anyone be able to identify me
by my responses to questions or comments made in the training.

Responses to written questionnaires will be completely anonymous.  However, for
purposes of tracking data sets, I will enter the last four digits of my Social Security number on my
answer sheets.  Any other identifying information will be used only for tracking and can not be
linked to my individual name.

The researcher, Jean McNeal, will answer any questions about this research, now or
during the course of the project (Phone: 703-759-9456; e-mail: jmcneal@vais.net)  A copy of the
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dissertation will be provided to the project director, Linda Sheffield, at Southside Virginia
Community College.

I have read and understand this consent form, and as noted above, am willing to participate
in this research.
_________________________________ ____________________________
Facilitator Signature Date

_________________________________ ____________________________
Researcher Signature Date

(Please sign both copies.  Keep one for your records and return one to the researcher.)

FORM APPROVED BY HUMAN SUBJECT COMMITTEE FOR USE UNTIL      December 1997.



Jean P. McNeal                      Appendices 236

Appendix G

PARENT CONSENT FORM

Dear Parent/Guardian:

As you know your child is a member of the college-credit Biology course at xxxx or
yyyy School that is being delivered via the Southside Virginia Community College
Telecommunications Network (SVCC-TN).

Dr. Linda Sheffield, Assistant to the President of SVCC is coordinator for the network.
Jean McNeal is a doctoral student in Educational Leadership and Policy Studies at Virginia Tech
whose doctoral research involve the study of the process of implementing distance education in a
secondary school setting.  The purpose of this letter is to advise you that we will be observing the
biology class in early November and conducting a discussion group with students regarding their
opinions and attitudes towards taking a class via distance education.  We are requesting your
permission to have your student participate in this study.  A permission form is attached to this
letter and we would appreciate your signing it and having your student return it to his/her teacher or
classroom facilitator.

During the classroom observation, we will not interfere with any ongoing activities; our
presence will not cause discomfort for any student.  We would like to audiotape the discussion
group.  Questions to students would seek their opinions about the distance ed course; how it
works; what is hard, easy; suggestions for improvement, etc.  The names of all the students, the
facilitators and the school will be kept confidential and the tape will be erased within one year from
the date of the visit (no later than November 1998).  Pseudonyms will be used in any report of the
visit and discussion. 

If you have any questions about the research, please feel free to contact Dr. Sheffield at the
address or phone number listed above; Jean McNeal can be reached at (703)759-9456 , 342
Chesapeake Drive, Great Falls, VA 22066.  We will be happy to answer any questions you may
have.

Sincerely,

Dr. Linda Sheffield Jean McNeal
----------------------------------------------------------------------------------------------------

I have read the above information and my student _________________________
(name)

(check one of the following)
___ may participate in the research study.
___ may not participate in the discussion group, but may be present while

the  observers are present in class, provided that no comments made
by my student are transcribed or reported

___ may not participate in the research study.

________________________ _________________________
Signature        Date
FORM APPROVED BY HUMAN SUBJECT COMMITTEE FOR USE UNTIL _____________
Please return by November 1, 1997
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APPENDIX H

Letters Regarding Distribution of
Final Questionnaire.

#1:  “Alert” Letter to Principals

October 11, 1997

«Title» «FirstName» «LastName», «JobTitle»
«Company»
«Address1»
«City», «State»  «PostalCode»

Dear «Title» «LastName»,

It has been almost one year since I first met you through our association with the Southside
Virginia Community College Telecommunications Network (SVCC-TN).  As you may remember,
I am engaged in a doctoral program at Virginia Tech, with research involving the study of the
process of implementing distance education into K-12 schools.  This process will take several
years to reach optimum performance.  However, my involvement will be ending in November
1997, with the focus interviews that Dr. Sheffield is arranging with participating schools.

At the start of the staff development activities, I administered a survey to adult members of
the school telecommunication teams.  It would be most helpful to me if these individuals (Their
names are listed on the accompanying sheet.), as well as any other staff at your school that
currently are associated with distance education, including use of the Internet, could complete the
same survey.  I hope you can help me by distributing these materials to the appropriate staff
members.  This note is just to alert you to expect a package within the next couple of week
containing the surveys, along with envelopes, stamped and addressed to me for individuals to
return the completed surveys to me.

The information from the surveys will provide information on attitudes and concerns
towards distance education, and level of self-efficacy towards the new technologies associated with
implementing distance education at this point in time, as well as a comparison with original results.
Responses of individuals are confidential.  Pseudonyms will be used to refer to schools and
individual survey responses in all reports.  Overall results will be shared with schools and Dr.
Sheffield, project coordinator,  and will enable effective planning and continued training for
implementation of the full capacity of the system.  The state of Virginia, and K-12 schools
throughout the United States look to experiences of schools in Southside Virginia to help them
determine how distance education programming might suit their needs and can best be
implemented.

Should you have any questions you can reach me by telephone at (703) 759-9456 or by e-
mail at:   jmcneal@vais.net.   Thank you for your support.

Sincerely,

Jean P. McNeal
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#2.  Letter to Principals Accompanying Questionnaires

October 20, 1997

«Title» «FirstName» «LastName», «JobTitle»
«Company»
«Address1»
«Address2»
«City», «State»  «PostalCode»

Dear «Title» «LastName»,

This package contains a set of surveys for individuals associated with current and future
plans for education activities that are part of the Southside Virginia Community College
Telecommunications Network (SVCC-TN).  These would include meetings, courses (staff
development, high school and Dual Enrollment), use of the Internet, etc.

At the start of any staff development activities, as part of my doctoral research at VA Tech,
I administered a survey to adult members of the school telecommunication teams to determine their
perceived attitudes, concerns, and self-efficacy towards distance education technologies.   It would
be most helpful to me if these individuals could complete the same survey, along with other
individuals who currently are associated with the Network..  The information from both surveys
will provide information on attitudes and concerns towards distance education, and level of self-
efficacy towards the new technologies associated with implementing distance education at this
point in time, as well as a comparison with original results.   Responses of individuals are
confidential.  Pseudonyms will be used to refer to schools and individual survey responses in any
reports associated with a study of SVCC-TN.  However, overall results will be shared with
schools and Dr. Sheffield and will enable effective planning and continued training for
implementation of the full capacity of the system.

According to my records, the individuals listed on the accompanying sheet served on your
school telecommunications team.  For tracking purposes, I have included the last four digits of the
Social Security Numbers that were written on the surveys.  I do not know which numbers match
with specific individuals.

I would appreciate it if you would circulate the enclosed envelopes  to the individuals listed,
and ask that they select the appropriate envelope, complete the survey, and mail it to me.  Each
envelope contains an explanatory note, a survey, a small token of my appreciation, and a stamped-
addressed envelope.  I am hoping for 100% response.   Additional envelopes are provided for
individuals who have joined your school’s distance education delivery and support team during the
past year.  I especially welcome the responses of the school administrative team.

Thank you for your support.  I would like to have all questionnaires returned to me by
November 3.

Sincerely,

Jean McNeal
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#3.  Letter to Facilitators with Questionnaires

October 21, 1997

Dear Colleagues,

My doctoral research project at VA Tech involves following the progress of distance
education in the K-12 schools that are part of the Southside Virginia Community College
Telecommunications Network (SVCC-TN).  I met many of you last year through activities
associated with the Network.

A lot of progress has been made.   Staff development activities have been conducted with
SVCC staff.  The Network is up and running; K-12 schools have Internet access and many are
actively taking advantage of this opportunity; 13 distance education classes are operational at the
college level, some with high school students; two high schools are conducting a biology course
for their students; meetings and conferences are using the telecommunications system.  The future
holds many more opportunities for both SVCC-TN and K-12 schools.

I welcomed the willingness of those of you who completed an initial survey last December
involving your attitudes and concerns regarding distance education at your school site.  Once again
I would truly appreciate those of you who completed the first questionnaire to respond to the same
survey at this point in time, as well as those who may have become involved with distance
education over the past year.  Your involvement in implementing distance delivery of education
within the high school environment is critical, and these two  surveys allow a comparison of
individuals’ attitudes concerns, and level of comfort to be made regarding the technology over time
and help identify areas that need to be addressed before further progress can be made.  Innovations
like distance education take from three to five years to fully implement, so you should not feel
threatened that you have not attained complete comfort or use of this innovation in the curriculum.
Dr. Sheffield is scheduling some focus groups at schools in early November that will offer
participants an additional opportunity to have an open discussion about the successes and
challenges of using the telecommunications delivery system in your school.  I will be with Dr.
Sheffield and hope to see you at that time.

Please accept the enclosed pencils as a small compensation for your time.  I have enclosed a
stamped, addressed enveloped for you to use to send me your completed survey.  The coding on
the first page is for tracking purposes only.  All responses are confidential .   Please try to return
your questionnaire by to me by November 3.

Thank you for your support in helping me to complete my research.

Sincerely yours,

Jean McNeal
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Letter #4.  1st Follow-up Letter to Principals

November 2, 1997

«Title» «FirstName» «LastName», «JobTitle»
«Company»
«Address1»
«City», «State»  «PostalCode»

Dear «Title» «LastName» ,

Several weeks ago I mailed you a set of questionnaires pertaining to the Southside Virginia
Community College Telecommunications Network (SVCC-TN).  I requested that you distribute
them to members of your 1996-7 school telecommunications team.  Responses to the
questionnaires, along with information obtained through open-ended questionnaires that followed
each of the three workshops conducted by SVCC last winter and spring, and from focus groups
that Dr. Sheffield is hosting during the first week of November, will be of great help in
implementing and improving the program.  I am conducting a case study of the implementation
process for distance education into K-12 schools, and this study will be much improved if I have
as many responses as possible from the original participants in the training.

The names of the original members of your 1996-7 school telecommunications team, along
with the last four digits of the Social Security Numbers of individuals on the team who have, as of
November 2, returned the questionnaires to me, are listed below.  Since responses are confidential,
I do know the names that are associated with these SSN’s.  I would appreciate your cooperation in
asking those who have not responded to please to do.  Each package contains a stamped, self-
addressed envelope for returning the survey.

     Names of Individuals on 1996-7 Team     

    SSN’s (last 4 digits) of Questionnaires Received (as of 11/2/97) from 1996 Team    
     Members   

I also would appreciate knowing how your school is using, or plans to use the
telecommunications network (videoteleconferencing and/or Internet) in the future.  This
information  will be very valuable to the project, and to other schools in Virginia and in the U.S.
who plan  to incorporate distance education courses into their curriculum.  I have enclosed form
and a stamped addressed envelope for your response.

Thank you for your support.

Sincerely,

 Jean McNeal
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Letter #5.  2nd Follow-up Letter to Principal

November 15, 1997

«Title» «FirstName» «LastName», «JobTitle»
«Company»
«Address1»
«City», «State»  «PostalCode»

Dear «Title» «LastName» ,

Several weeks ago I mailed you a set of questionnaires pertaining to the Southside Virginia
Community College Telecommunications Network (SVCC-TN) and requested that you distribute
them to members of your 1996-7 school telecommunications team.  As of this date, I have not
received any responses.  Through a follow-up call, I spoke with your secretary who indicated that
team members has misplaced these and requested that I end additional forms.  These are enclosed.

Responses to the questionnaires, along with information obtained through open-ended
questionnaires that followed each of the three workshops conducted by SVCC last winter and
spring, and from focus groups that Dr. Sheffield hosted with me during the first week of
November, will be of great help in implementing and improving the program.  I am conducting a
case study of the implementation process for distance education into K-12 schools, and this study
will be much improved if I have as many responses as possible from the original participants in the
training.

The names of the original members of your 1996-7 school telecommunications team are
listed below.  I would appreciate your cooperation in asking these individuals to complete the
survey.  Each package contains a stamped, self-addressed envelope for its return to me.

     Names of Individuals on 1996-7 Team     

Should you have any questions you can reach me at (703) 759-9456 or through my e-mail address:
jmcneal@vais.net.

Thank you for your support.

Sincerely,

Jean P. McNeal
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Appendix I

Principal’s Narrative Report

Southside Virginia Community College
Telecommunications Network (SVCC-TN)

“A-I” High School

1.  How is your school currently using the telecommunications network?

2. What future plans do you have for the network at your school?  Please be as
specific as possible.

--for Dual Enrollment courses?

--for high school courses?

--for Internet use?

--for electronic mail?

--for staff development?

--other uses (co-curricular, community, etc.)?

3.  What comments/concerns do you have regarding the network?

November 1997
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Appendix J

    Focus Group Interview Questions   
November  6 & 7, 1997

Domains Questions

Value/effect of the 3
workshops

1.  What do you feel  about  the value of the  3
workshops held this part year by SVCC regarding the
network and use of the VTEL equipment?

2.  How has your participation in the workshops
affected your understanding of distance education?

3.  How has your participation in the workshops
affected your skill/ability to work with the technology
associated with distance education?

4.  How has the school telecommunications team
functioned throughout this period?

Current status of Network
equipment at school site

1.  How is the Network functioning at your school?

2.  How did you find the support provided by SVCC
in  establishing operability of the Network?

Development of school
and community
awareness of the Network

1.  How have you and your school district developed
awareness of the SVCC-TN among your staff,
students, parents, community, school boards, etc.?

2.  What future public  relations  plans do you have for
creating awareness of the Network and its potential as
a resource for rural schools and communities?

Plans for future use of the
network

1.  What plans does your school have for future use of
the Network?

2.  What kind of incentives do you think would
promote use of the network by teachers and students?

3. How might the Network serve to help schools in
becoming community centers for  technology ?

4.  How are your schools addressing the disparity of
technology that may exist in the homes of some of
your students?
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Domains Questions

Current utilization of the
Network

1.  How is the telecommunications Network currently
being utilized in your school?

Thought on future
organizational structure
for the Network

1.  What kind of organizational structure do you think
should be developed to:
      manage the Network
      establish protocols for courses and other uses of

the Network
      provide a forum to discuss and exchange ideas

regarding use and operation of the network?
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Appendix K

   Goals and Objectives for Staff Development Workshops

Goals for Workshops

1.  Introduce school telecommunications teams to the use of compressed video in
delivering distance educational instructional programs

2.  Develop an understanding among members of the school telecommunications team of
the changes in society brought about by developments in the realm of technology

3.  Create an awareness of the vision, goals, evolution and operation of the Southside
Virginia Telecommunications Network

4.  Model and communicate effective strategies for teaching and learning that employ
technology

5.  Develop interdependence among all members of school telecommunications and among
school teams that are part of the Southside Virginia Telecommunications Network

6.  Create an understanding among participants that the focus of all changes in education
involving technology needs to be its value to the learner.

7.  Foster an understanding that change is a process, not an event.

8.  Create a Òcritical massÓ of ÒmentorsÓ at each of your schools who will be able to:
¥  articulate the opportunities available to students at through the Southside Virginia
Telecommunications Network

¥ demonstrate operation of the network for interactive communication and learning
experiences

¥  exhibit leadership in promoting distance education
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OBJECTIVES for Workshops

  After completing these workshops, you will be able to.....

1.  Define distance education and articulate the unique characteristics of this mode of education.

2.  Define technology and identify some of the impact it has had on varied segments of our society,

3.  Identify current instructional technologies that involve education at a distance.

4.  Describe the evolution of distance education since the 19th century.

5.  Discuss the impetus for restructuring of schools in the ‘80s and ‘90s.

6.  Articulate various instructional strategies which use electronic technologies that can be
employed to engage all categories of learners in study of new material.

7.  Engage in group discussions regarding:
- definitions of quality instruction and effective teaching practices,
- role of facilitators in distance education programs, and
- ways to promote awareness of distance education in schools.

8.  Develop “learning guides” for organization of information....

9.  Design and deliver, using compressed video, a 5-minute visual presentation showcasing your
school.  Your presentation should combine two or more technologies.

10.  Identify school support structures--classroom, administrative, community--for students
enrolled in distance education programs.

11.  Develop strategies for using technology to facilitate instruction.

12.  Engage in learning environments in which sample “mini-lessons” that are delivered using
compressed video.

13.  Observe examples of successful distance learning practices (video).

14.  Operate equipment typically used by teachers and facilitators in classroom that are connected
by compressed video technologies.

15.  Prepare a set of guidelines for students enrolled in distance education classes.

16.  Communicate via electronic mail.
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Appendix L
   Agenda  

Southside Virginia Telecommunications Network
Training Session #1. December 2 & 3, 1996

Meeting Educational Challenges through Technology

Time   Event
9-9:30 a.m. Facilitators: Questionnaire

Students/teachers:  Get acquainted activity

9:30 a.m. Welcome
        Goals/objectives
        Format:
        Ways of learning and interacting with information
               ISG-partial notes

9:50 a.m. What is technology? (Video)

Small Group Discussion:  Changes in government, business, medicine
and education due to technology.

School restructuring ...CHANGE

10:15-30 a.m. Break/Refreshments

10:30 a.m. Distance Education
     Definition
          Requirements
          Model
          Interactions
     History
          Star Schools  (video)
     Delivery; objective determines system
     Advantages/disadvantages/opportunities
     Compressed video--what is it?   (video)

11:15 a.m. Southside Virginia Telecommunications Network
     Vision; membership; goals; funding; architecture
      Introductions here
Good Teaching (Video) and Small Group Discussion
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12:00 noon- Lunch

12:45 p.m. How do learners learn?  Learning styles; varied modes
Role of instructor

Use of technology in learning.  DE classrooms

Roles for facilitators:

Summary; homework; preview

Evaluation: WHAT do you evaluate?

1:30 p.m. Adjourn
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Appendix M

   External Resource Materials  

The following individuals or groups gave me permission to distribute their materials to

individuals and schools participating in SVCC-TN:

· Southwest Educational Development Laboratory (SEDL), for permission to copy and
distribute the 1994 book and video, Local Heroes: Bringing Telecommunications to
Rural, Small Schools, by M. Sullivan, D. Jolly, D. Foster, and R. Tompkins,
published and distributed by SEDL.

 
· Dr. Michael Simonson, College of Education, University of Iowa, for permission to

copy and distribute the 9-volume Iowa Distance Education (Video) Series, produced
1996.

 
· Professors Mary Alice Bruce and Richard A. Shade, University of Wyoming, for

permission to copy and distribute their September 1995 article, ÒEffective Teaching
and Learning Strategies Using Compressed Video,Ó published in TechTrends.

 
· Dr. Judy Garcia, of Fairfax County Public Schools (FCPS), for providing the

researcher with copies of FCPS videos to use in the workshops and print material
relevant to distance learning to distribute to participants in SVCC-TN.

 
· Pacific Mountain Network for donating copies to the researcher of their four videos in

the 1994 Far View Series on Distance Learning and permitting their use in training.
 
· Professor Lynne Schrum, University of Georgia, for permission to copy and

distribute her March 1996 article, ÒTeaching at a Distance: Strategies for Successful
Planning Development,Ó published in Learning and Leading With Technology.

 
· Pacific Mountain Video (Denver, CO) for donating four videotapes from their ÒFar

ViewÓ series.
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VITA

Jean Pulis McNeal

    Education    
A.B. cum laude. Radcliffe College/Harvard University. (1959). Biochemical Sciences.
M.A. Columbia University. (1961). Chemistry

    Employment   
1996-97:  Graduate Assistant. College of Human Resources and Education, VA Tech.        

Researcher/participant/trainer in telecommunications project involving 13 rural high 
school sites..
Developed web site for two graduate courses. Assisted in delivery 
of research methods course at VA Tech.

1992-96.  Teacher. Fairfax County Public Schools (Science and Math).
Explored applications of technology and problem-based learning to chemistry and math.
Piloted constructivist-based algebra course.
Administrator: Middle School and High School Summer Schools

1988-92.  Science Curriculum Specialist. Fairfax County Public Schools (Area IV). Designed,
developed and delivered staff development activities for diverse groups on topics associated
with K-12 science program that included materials, methods, use of information
technology, and assessment criteria.
Co-chair: Fairfax County Regional Science Fairs.

1982-88.  Teacher. Fairfax County Public Schools (Science and Math).
Explored applications of technology to teaching and learning in chemistry.

1969-81.  Assistant Professor, Chemistry and Physical Science. UCLA and. Community
Colleges in California, Maryland, Virginia.

1959-68:  Researcher chemist/biochemist.
Sloan Kettering Institute, New York, NY.
Merck, Sharpe and Dohme Research Laboratories, Rahway, NJ.
Polaroid Corporation, Cambridge, MA.
University of California, Los Angeles, Departments of Zoology and 
Chemistry.

    Activities   
Author of ten educational and four scientific publications.
Presenter: NSTA National Conventions and Virginia State Science Conference.
Member: NSTA High School Science Committee. Editorial Board for     The Science Teacher.

Member of volunteer community-based organizations that include AAUW and programs for
Girls Exploring Math and Science (GEMS). Former “I Have a Dream” program planner and
tutor.
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